MANSTON AIRPORT DEVELOPMENT CONSENT ORDER EXAMINATION

SUBMISSION TO DEADLINE 9:

Comments on Information requested by the ExA and received from the

Applicant to Deadline 8
and
Further Comments on Revised Noise Mitigation Plan [REP8-004]
and
Comment on Ns4.1
And
New Requirement 9b
And
Paragraphs 7.12 and 7.13 of [REP8-004]

and
Comment on F.4.2

Paragraph 1.12 of REP8-004 and Ns.4.1

1.

We welcome the Examining Authority’s questions at Ns.4.1 in relation to
the Noise Contour Area cap at paragraph 1.12 of [REP8-004] and look
forward to the responses by the Applicant.

In the interim, we note that at the top of page 3 of [REP8-004] the
Applicant claims that one of the measures to minimise the adverse effects
of noise and provide certainty to communities on how noise will be
managed in the long-term is:

“A contour based noise limit capping the annual average noise level (LAeq)

produced by ATM'’s and General Aviation movements”.

We note that at the Paragraph 1.12, noise limit is capped at: A) the area at
50dB(A) Leql16 hr (0700-23:00) at 35.8 sq km; and B) the area at 40
dB(A) Leq8hr (23:00-07:00) at 47.4 sq km.

We strongly reject that the contents of Paragraph 1.12 provide a means of
minimising the adverse effects of noise or could be a means to manage
noise in the long term or act as a means of incentivising the use of quieter
planes.

Pursuant to Paragraph 1.4 “An aircraft cannot take-off or be scheduled to
land at night between 2300 and 0600” therefore for the time period 23:00-
07:00 can only refer to noise produced by aircraft flying between 06:00-



10.

11.

07:00. To be effectual (if at all) this must be capped at a noise level that
reflects the operational times of the airport and therefore a considerably
smaller area.

We respectfully make known to the Examining Authority that pursuant to
the CAA’s Airspace Design: Environmental requirements technical annex
CAP 1616a? contours should be portrayed from 51 dB LAeq, 16 hours
(for daytime) and 45 dB Laeq, 8 hours (for nighttime) at 3 dB intervals.
Department for Transport policy is that these values represent the
Lowest Observed Adverse Effect (LOAEL), the point at which it regards
adverse effects.

In order to explain noise impacts, according to the CAA, a table should be
produced showing the following data for each 3 dB contour interval:
a) area (km2); and b) population (thousands) - rounded to the
nearest hundred

We respectfully draw the Examining Authority’s attention to [AS-120] and
in particular Tables 4, 5, 6 and 7 at Pages 4 and 5 of [AS-120] produced by
the CAA’s ERCD and reproduced below on Pages 3 and 4 for your
convenience.

We would respectfully remind the Examining Authority that we
commissioned the CAA ERCD and used the same fleet mix as the
Applicant found in Appendix 3.3 [APP-044] (ie including 25% overall fleet
mix of ATR72/ Turboprop) as well as general aviation and the Applicant’s
forecasts for Year 20.

As the Examining Authority will be aware in each of the tables produced
for us by the CAA the Noise Area (km2) falls very comfortably within the
Applicant’s ‘noise limit’ cap and at 70% W/ 30% E there is over a 5 km2
‘breathing space’.

It is therefore unclear how (if at all) this mechanism works as a mitigation
or limitation method or indeed one to incentivize the use of quieter

planes.

1 CAA’s Airspace Design: Environmental requirements technical annex CAP 1616a at Paragraph
1.21 Page 10.
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Paragraphs 2.2 and 2.6 of REP8-004 and New Requirement 9B of the
second draft DCO [PD-018]
12.  We respectfully support the Examining Authority’s suggested new
Requirement 9b of the draft DCO:
“Requirement 9b of the draft DCO
Residential properties with habitable rooms within the 60dB LAeq (16
hour) day time contour will be eligible for noise insulation and ventilation

detailed in Noise Mitigation Plan.”



13.

14.

15.

16.

We note that at Paragraph 2.1 of [REP8-004] the Applicant states (bold
added for emphasis) that:

“A noise insulation and ventilation scheme for residential properties will be
offered by the airport operator to avoid significant adverse effects on health
and quality of life. The scheme will take into account both daytime and
night time noise exposure. Eligibility for the scheme is consistent with

current and emerging Government policy”.

We respectfully draw the Examining Authority to evidence submitted at

Deadline 92 in which we respectfully robustly evidence that the

Applicant’s noise insulation and ventilation compensation is neither in

line with current and/or emerging Government policy.

Further, within this submission we evidence what is in line with current

and emerging Government policy3.

We therefore respectfully request all evidence is fully taken into account

and a robust recommendation from the ExA that:

(1) The Noise Mitigation Plan [REP8-004] be amended at paragraph
2.2 to remove the £10,000 cap on compensation and, where the
property owner or authorised leaseholder is deemed eligible:
“...they will receive 100% of the costs of acoustic insulation and

ventilation”.

(ii) The Noise Mitigation Plan [REP8-004] be amended at paragraph
2.6 as follows:
“Residential properties with habitable rooms within the 57dB LAeq
(16 hour) day time contour will be eligible for noise insulation and

ventilation”

2 Submission to Deadline 9: Comments on Information requested by the ExA and received from

the Applicant to Deadline 8 and Comment on PD-018 - Requirement 9b, Noise Mitigation
submitted on 26 June but not up on the Planning Inspectorate site and attached herewith

3 Ibid



(iii) The Noise Mitigation Plan [REP8-004] be amended at paragraph
2.8 as follows:
“Any property experiencing permanent noise effects as a result of
road traffic from the operation of the proposed development will
also be offered noise insulation in the event that noise levels exceed
57dB LAeq and the contribution from the development is greater
than 3dB”.

Paragraph 7.12 of [REP8-004]

(iv) The Noise Mitigation Plan [REP8-004] be amended at paragraph
7.1.2 to include Forecast LAeq noise contour reporting
requirements at 57dB LAeq (16 hour) in addition to contours

already included in this paragraph.

Paragraph 7.13 of [REP8-004]
(v) The Noise Mitigation Plan [REP8-004] be amended at paragraph
7.1.3 to reflect road traffic noise level threshold of 57dB.

(vi) The ExA’s second draft DCO [PD-018] be amended at Requirement
9b as follows:
“Residential properties with habitable rooms within the 57dB LAeq
(16 hour) day time contour will be eligible for noise insulation and

ventilation detailed in the Noise Mitigation Plan.”

Comment F.4.2

17.

18.

We respectfully draw the Examining Authority’s attention to [AS-120] and
in particular Tables 4, 5, 6 and 7 at Pages 4 and 5 of [AS-120] produced by
the CAA’s ERCD and reproduced below on Pages 3 and 4 for your
convenience.

We would respectfully remind the Examining Authority that when we
commissioned the CAA ERCD we used the same fleet mix as the

Applicant found in Appendix 3.3 [APP-044] (ie including 25% overall fleet



19.

20.

21.

22.

23.

mix of ATR72/ Turboprop) as well as the general aviation and the
Applicant’s forecasts for Year 20.

Pursuant to the Table 6 we robustly recommend to the Examining
Authority that at the 60 dB daytime contour the sum £10,000 X 1350
households (£13,500,000) be secured in Article 9 instead of the sum
£2.75m.

If noise mitigation amounts were in line with real evidenced costs to noise
insulate a house of the type of housing stock in Ramsgate these sums
would rise to £25,000 X 1350 households (£33,750,000) be secured in
Article 9 instead of the sum £2.75m.

Pursuant to Table 6 and evidence provided in our Deadline 9 submission*
we robustly recommend to the Examining Authority that at the 57 dB
daytime contour the sum £10,000 X 3300 (4650-1350) households
(£33,000,000) be secured in Article 9 instead of the sum £2.75m.

If noise mitigation amounts were in line with real evidenced costs to noise
insulate a house of the type of housing stock in Ramsgate these sums
would rise to £25,000 X 3330 households (£83,250,000) be secured in
Article 9 instead of the sum £2.75m.

On a final matter, Five1l0Twelve Limited would note and echo SHP that
the level and accessibility of information on noise and its impacts
provided by the Applicant is wholly unsatisfactory when compared to the
information contained within the planning /consultation documents for

schemes at Bristol, Heathrow and Stansted.

4 Ibid



Appendix



MANSTON AIRPORT DEVELOPMENT CONSENT ORDER EXAMINATION
SUBMISSION TO DEADLINE 9:
Comments on Information requested by the ExA
and
Received from the Applicant to Deadline 8
and

Comment on PD-018 - Requirement 9b, Noise Mitigation

We note the ExA’s suggestion of noise insulation and ventilation to be a Requirement
9b in the ExA’s second draft DCO [PD-018] for properties within the 60dB LAeq (16hr)

noise contour.

We further note that the Applicant challenged this suggestion under paragraph 2.28 of
the Applicant’s Summary of Applicant’s Case put Orally at the Biodiversity and
Habitats Regulations Assessments hearing and associated appendices [REP8-015], on

the basis that:

“..it was emphasised that a 60dB threshold is not current policy and may not be

implemented’; (under emerging policy through Aviation 2050).

2.1.  The Applicant further noted under paragraph 2.28, [REP8-015], that:

“It is not for the Applicant or the examination process to pre-empt the outcomes of the
current consultation process and, as such, in applying the 63dB threshold the Applicant

has therefore correctly reflected current Government policy’.

We note that the Applicant has previously attempted to support its need case for pure
freight services based on its pre-emptive claims that “recent emerging policy shows

growing recognition by the Government of the important role played by air freight”.

3.1. Infact, the Applicant devoted at least five whole pages of the Applicant’s Written

Summary of Case put Orally - Need and Operation Hearing and associated



appendices [REP5-024], to a summary of emerging policy which the Applicant

claimed supported its need case, including:

e Beyond the Horizon: Next Steps towards an Aviation Strategy (April 2018)*
e Beyond the Horizon: The future of UK Aviation (June 2018)?
e Aviation 2050, published Dec 2018 (consultation closed 20 June 2019)?

4.  Respectfully, we would like to take this opportunity to reiterate our objection to the
Applicant’s approach and interpretation of the importance of emerging policy in this
regard, and to remind the ExA of our own comments on the Applicant’s pre-emptive
view of emerging Government policy with regards to freight in our submission to

deadline 6, [REP6-039].

5. Current Government policy - Aviation Policy Framework 2013
Irrespective of the Applicant’s new-found reluctance to “pre-empt the outcomes of the
current consultation process”, we strongly refute the Applicant’s suggestion, under

paragraph 2.28, [REP8-015], that:

“..Iin applying the 63dB threshold the Applicant has therefore correctly reflected current

Government policy’.

6. The Aviation Policy Framework 2013, (“APF”), sets out the Government’s high level

objectives and policy on aviation.

7.  With regards to Noise insulation and compensation, the APF states at paragraph 3.39,
(bold added for emphasis):

“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 63dB

LAeq, 16h or more.”

' [REP5-024] pages 4-5, paragraphs 2.6 - 2.7
2 [REP5-024] page 7
3 [REP5-024] pages 7-9


https://infrastructure.planninginspectorate.gov.uk/wp-content/ipc/uploads/projects/TR020002/TR020002-003786-Need%20and%20Operation%20Hearing%20Summary%20and%20Appendices.pdf
https://infrastructure.planninginspectorate.gov.uk/wp-content/ipc/uploads/projects/TR020002/TR020002-003979-Five10Twelve%20Ltd%20-%20DL6%20Comments%20on%20WS%20_Need%20and%20Ops.pdf

7.1.  The APF further states at paragraph 3.40 that:

“Any potential proposals for new nationally significant airport development
projects following any Government decision on future recommendation(s) from
the Airports Commission would need to consider tailored compensation schemes

where appropriate, which would be subject to separate consultation’”.

7.2.  Clearly, whilst the Applicant is seeking to apply what the APF recognises as a
bare minimum threshold under paragraph 3.39, this approach falls foul of

paragraph 3.40 in that it fails to consider a “tailored compensation scheme”.

7.3. Itis questionable whether the Applicant seeking to assert its own preferred
threshold during the last few weeks of this DCO examination can truly be

deemed a “separate consultation”, as required under paragraph 3.40 of the APF.

7.4.  Given that the LAeq 16hr noise contours produced by the Applicant in its
Environmental Statement show only three noise contours at 50dB, 63dB and
69dB*, it is impossible for any Interested or Affected Parties in the local area to
identify whether they fall in any other noise contour - including, for example,
57dB or the 60dB contour. Indeed, the Applicant’s noise contours give the
somewhat misleading impression that everyone outside the 63dB contour falls

under a 50dB noise contour.

7.5.  Assuch, it is highly unlikely that any Interested or Affected Parties in the local
area can claim to have been properly consulted at all on this issue - whether

separately or otherwise - as is a requirement under paragraph 3.40 of the APF.

4 Environmental Statement Vol. IV, Noise contour maps (LAeq 16hr), for opening year (Fig. 12.4) and year 20
(Fig. 12.6) [APP-042]


https://infrastructure.planninginspectorate.gov.uk/wp-content/ipc/uploads/projects/TR020002/TR020002-002416-5.2-4%20-%20Environmental%20Statement%20-%20Figures%20-%207%20of%207%20-%20Figures%2012.1-18.2.pdf

8. Tailored Compensation Scheme
During the Biodiversity and Habitats Regulations Assessments hearing (“ISH6”),
Michael Humpries QC, (“MHQC”), for the Applicant provided an example of a tailored

compensation scheme at London City Airport, stating, (bold added for emphasis):

“.they have noise mitigation to lower [noise] levels but as I indicated on Monday there
are particular reasons for that because of the character of the airport and where it

is.”?

9. Itis not unreasonable to conclude, therefore, that both “character” and “where it is” -

or location - should be taken into account in any tailored compensation scheme.

10. Location
It is important to note both the similarities and the differences between London City
Airport (“LCY”) and the proposed development at Manston with regards to proximity

to nearest residential communities.

10.1.  The nearest residential properties under the LCY flight path lie approximately
0.7 Nautical Miles (“NM”) to the west of the end of the runway, starting around
Mill Road, and slightly to the south of the flight path. ¢

10.2. A straight line flight path extending 2.25NM from the end of the LCY runway
flies over a significant bend in the River Thames near the 02 and largely
industrial land, with a limited number of residential properties, and a steep 5.5

degree angle of aircraft climb and descent. ’

10.3.  The nearest residential properties under the proposed Manston flight path are
almost equidistant at 0.76NM to the east of the end of the runway, at the

Nethercourt Estate, and directly under the flight path.

® Michael Humphries QC for the Applicant, Recording of ISH6, (EV-027) at or around 01:19:31
5 Appendix 01: London City Airport satellite images, with measurements (Google Earth)

7 ibid

8 Appendix 02: Manston Airport satellite images, with measurements (Google Earth)


https://infrastructure.planninginspectorate.gov.uk/wp-content/ipc/uploads/projects/TR020002/TR020002-004201-Manston%20Wednesday%20Session%203.mp2

10.4.  Asthe ExA is aware, a straight line flight path extending 2.25NM from the end of
the Manston runway flies directly over Ramsgate’ - an entire town of more than
40,000 people - and with aircraft climbing and descending at a standard 3

degree approach angle.

11. Character
As the ExA is aware, Ramsgate is home to the only Royal Harbour in the UK, the largest
conservation area in Kent, one of only a small handful of designated Heritage Action
Zones in the UK, a booming tourism industry that has been shown to be an integral part

of Thanet’s wider tourism offer, [AS-205], and more than 900 Listed Buildings.

12.  Cross-referencing within Google Earth of noise contours commissioned by
Five1l0Twelve and produced by the CAA’s ERCD, [AS-120], with the National Heritage
List for England publicly-available Geographic Information System (GIS) datasets of UK
listed buildings'® has allowed us to identify that there are nine Grade II listed
properties which lie in the 60dB Manston noise contour and no fewer than 228

Grade Il listed properties which lie in the 57dB Manston noise contour. !

13.  Asthe ExA is aware, the older, predominantly Victorian housing stock characteristic of
Ramsgate - and in particular its Listed Buildings - is more likely to be single-glazed
and/or have particular sensitivities to airport-related noise and ventilation issues
when compared with more modern housing stock, as is more commonly found around

major urban areas, including around London City Airport.

14.  This fact notwithstanding, London City Airport’s three-tier Sound Insulation Scheme
offers compensation for Tier 1 - which covers the widest geographical area within the
57dB LAeq (16 hour) contour - offering properties with single glazing “100% of the
costs of secondary glazing or 100% of the costs of thermal double glazing”. **

® Appendix 02: Manston Airport satellite images, with measurements (Google Earth)

10 hitps://historicengland.org.uk/listing/the-list/data-downloads/

" Appendix 03: Satellite images (Google Earth) and table of Grade Il listed buildings within 57dB and 60dB
noise contours

2 Appendix 04: London City Airport Sound Insulation Scheme



https://infrastructure.planninginspectorate.gov.uk/wp-content/ipc/uploads/projects/TR020002/TR020002-004388-AS%20-%20Five10Twelve%20Late%20Submission%20-%20Evidence%20for%20consideration%20prior%20to%20drafting%204th%20Written%20Questions_Redacted.pdf
https://infrastructure.planninginspectorate.gov.uk/wp-content/ipc/uploads/projects/TR020002/TR020002-004163-AS%20-%20Five10Twelve%20-%20CAA%20(ERCD)%20NOISE%20CONTOURS_Redacted%20Final.pdf
https://historicengland.org.uk/listing/the-list/data-downloads/

15.

16.

17.

Due to the unique character of residential properties in and around Ramsgate, a
tailored compensation scheme should be put in place, in keeping with paragraph 3.40
of the Airport Policy Framework, and with the threshold at which properties may be
eligible for compensation and mitigation starting no higher than 57dB LAeq (16

hour), based on the CAA ERCD noise contours and with 100% of costs covered.

For the purposes of budgeting for the Noise Mitigation Plan, the ExA will be aware that
cost of noise insulation and mitigation is more likely to be far higher for Listed
Buildings and Ramsgate’s older housing stock, with more restrictions as to what may
be possible within planning frameworks than in modern housing stock. Costs are more
likely to be in excess of £25,000 per household, as evidenced on page 13, paragraph (g)
of our submission to deadline 2, [REP2-013].

Request for robust recommendations

17.1.  Asevidenced at paragraphs 5 - 14 above, by merely asserting that the
Applicant’s proposed compensation threshold of 63dB meets the minimum
requirement of the APF, rather than providing evidence that its proposed
compensation scheme is tailored to the unique location or character of the
affected towns and communities, the Applicant’s proposal for noise mitigation
is not consistent with the Airport Policy Framework, contrary to its

assertions.

17.2.  As evidenced at paragraphs 7.3 - 7.5 above, the Applicant has not provided any
evidence that it has separately consulted on its Revised Noise Mitigation Plan
[REP8-004], and, as such - and contrary to the Applicant’s assertions - it is not

consistent with the Airport Policy Framework.

17.3.  The Applicant has failed to provide any evidence or justification for imposing
arbitrary limits on the amount of compensation offered for eligible residential
properties or whether this is in any way an appropriate amount that is tailored

to the unique characteristics of local housing stock.


https://infrastructure.planninginspectorate.gov.uk/wp-content/ipc/uploads/projects/TR020002/TR020002-002973-Samara%20Jones-Hall%20-%20Comments%20on%20Deadline%201%20Submissions.pdf
https://infrastructure.planninginspectorate.gov.uk/wp-content/ipc/uploads/projects/TR020002/TR020002-004252-Noise%20Mitigation%20Plan%20(clean).pdf

17.4.

17.5.

17.6.

We have provided evidence at paragraphs 10-13 of the unique location and
character of the affected town and communities and how this requires a

compensation scheme more specifically tailored to these characteristics.

We have provided evidence at paragraph 16 and [REP2-013] of costs for noise

insulation for properties typical of the affected local area(s).

We therefore respectfully request all evidence is fully taken into account and a

robust recommendation from the ExA that:

(i) The Noise Mitigation Plan [REP8-004] is amended at paragraph 2.2 to
remove the £10,000 cap on compensation and, where the property owner or

authorised leaseholder is deemed eligible, “..they will receive 100% of the costs

of acoustic insulation and ventilation.”

(ii) The Noise Mitigation Plan [REP8-004] is amended at paragraph 2.6 to
read:
“Residential properties with habitable rooms within the 57dB LAeq (16 hour) day

time contour will be eligible for noise insulation and ventilation”

(iii) The Noise Mitigation Plan [REP8-004] is amended at paragraph 2.8 to
read:

“Any property experiencing permanent noise effects as a result of road traffic from
the operation of the proposed development will also be offered noise insulation in
the event that noise levels exceed 57dB LAeq and the contribution from the

development is greater than 3dB.

(iv) The Noise Mitigation Plan [REP8-004] is amended at paragraph 7.1.2 to
include Forecast LAeq noise contour reporting requirements at 57dB LAeq (16

hour) in addition to contours already included in this paragraph.

(v) The Noise Mitigation Plan [REP8-004] is amended at paragraph 7.1.3 to

reflect road traffic noise level threshold of 57dB.


https://infrastructure.planninginspectorate.gov.uk/wp-content/ipc/uploads/projects/TR020002/TR020002-002973-Samara%20Jones-Hall%20-%20Comments%20on%20Deadline%201%20Submissions.pdf
https://infrastructure.planninginspectorate.gov.uk/wp-content/ipc/uploads/projects/TR020002/TR020002-004252-Noise%20Mitigation%20Plan%20(clean).pdf
https://infrastructure.planninginspectorate.gov.uk/wp-content/ipc/uploads/projects/TR020002/TR020002-004252-Noise%20Mitigation%20Plan%20(clean).pdf
https://infrastructure.planninginspectorate.gov.uk/wp-content/ipc/uploads/projects/TR020002/TR020002-004252-Noise%20Mitigation%20Plan%20(clean).pdf
https://infrastructure.planninginspectorate.gov.uk/wp-content/ipc/uploads/projects/TR020002/TR020002-004252-Noise%20Mitigation%20Plan%20(clean).pdf
https://infrastructure.planninginspectorate.gov.uk/wp-content/ipc/uploads/projects/TR020002/TR020002-004252-Noise%20Mitigation%20Plan%20(clean).pdf

(vi) The ExA's second draft DCO [PD-018] be amended at Requirement 9b to

read:

“Residential properties with habitable rooms within the 57dB LAeq (16 hour)
day time contour will be eligible for noise insulation and ventilation detailed in the

Noise Mitigation Plan.”



Appendix 01

London City Airport satellite images with
measurements (Google Earth)



Figure 1.0
London City Airport - Distance to nearest residential properties under flightpath
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Appendix 02

Manston Airport satellite images with
measurements (Google Earth)



Figure 2.0
Manston Airport - Distance to nearest residential properties under flightpath
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Figure 2.1
Manston Airport - 2.25 NM straight line flight path (east) from end of runway
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Appendix 03

Satellite images (Google Earth) and table of
Grade |l listed buildings within 57dB and
60dB noise contours



Figure 3.0
Listed Buildings in Thanet within 57dB (purple) and 60dB (orange) CAA noise contours

Figure 3.1
Listed Buildings in Ramsgate within 57dB (purple) and 60dB (orange) CAA noise contours

y

" Google Earth




Figure 3.2
Table of Listed Properties in Ramsgate within 57dB (purple) and 60dB (orange) CAA noise
contours

Property Contour
132 Grange Road 60dB
The Admiral Fox 60dB
Walls and Gateways Surrounding 136a and 136b, Grange Road 60dB
136a Grange Road 60dB
136b Grange Road 60dB
39 Ashburnam Road 60dB
Upper Lodge 60dB
Cleve Court and Cleve Lodge 57dB
Prospect Inn 57dB
15 Wellington Crescent 57dB
16 Wellington Crescent 57dB
17 Wellington Crescent 57dB
18 Wellington Crescent 57dB
19 Wellington Crescent 57dB
20 Wellington Crescent 57dB
21 Wellington Crescent 57dB
22 Wellington Crescent 57dB
23 Wellington Crescent 57dB
24 Wellington Crescent 57dB
25 Wellington Crescent 57dB
26 Wellington Crescent 57dB
27 Wellington Crescent 57dB
28 Wellington Crescent 57dB

29 Wellington Crescent 57dB



10 Madeira Walk

57dB

11 Madeira Walk 57dB
12 Madeira Walk 57dB
13 Madeira Walk 57dB
14 Madeira Walk 57dB
Eastcliff Lift 57dB
Albion House 57dB
East Cliff House 57dB
20 Albion Place 57dB
12 Albion Place with railed areas 57dB
13 Albion Place 57dB
14 Albion Place with railed areas 57dB
15 Albion Place with railed areas 57dB
11 Albion Place with railed areas 57dB
10 Albion Place with railed areas 57dB
Memorial to the Great War 57dB
Former Alexandra Hotel 57dB
The Queen's Head 57dB
Custom House with Forecourt 57dB
The Obelisk 57dB
Pair of K8 telephone kiosks 57dB
Royal Victoria Pavilion 57dB
Royal Oak Hotel (Shades) 57dB
Castle Hotel 57dB
Former NatWest Bank 57dB
Royal Sailors Rest 57dB
Former Crown Hotel 57dB
10 York Street 57dB




Perserverance Cafe

57dB

6 York Street 57dB
29 Harbour Street 57dB
31 Harbour Street 57dB
F Hinds 57dB
15 Harbour Street 57dB
The Red Lion 57dB
24 Albion Hill 57dB
26 Albion Hill 57dB
18 Albion Hill 57dB
38 Albion Hill 57dB
44 Albion Hill 57dB
1 Kent Terrace with railed area 57dB
2 Kent Terrace with railed area 57dB
3 Kent Terrace with railed area 57dB
4 Kent Terrace with railed area 57dB
5 Kent Terrace with railed area 57dB
6 Kent Terrace with railed area 57dB
Rock Gardens and cascade, Madeira Walk 57dB
Wintons Cottage with Garden Wall 57dB
Ellens Place with railed area 57dB
Lloyds Bank 57dB
1 Queens Court 57dB
3 Queens Court 57dB
1 Westcliff Arcade 57dB
2 Westcliff Arcade 57dB
3 Westcliff Arcade 57dB
4 Westcliff Arcade 57dB




5 Westcliff Arcade

57dB

6 Westcliff Arcade 57dB
7 Westcliff Arcade 57dB
8 Westcliff Arcade 57dB
9 Westcliff Arcade 57dB
10 Westcliff Arcade 57dB
11 Westcliff Arcade 57dB
2 Westcliff Mansions 57dB
3 Rose Hill 57dB
5 Rose Hill 57dB
12 Adelaide Gardens 57dB
13 Adelaide Gardens 57dB
16 Albert Street 57dB
Grace Cottage 57dB
20 Liverpool Lawn 57dB
21 Liverpool Lawn 57dB
22 Liverpool Lawn 57dB
51 Queen Street 57dB
No 6 and railed area 57dB
The Rising Sun 57dB
47 Queen Street 57dB
49 Queen Street 57dB
Railings and wall about 20m West of Chancery House 57dB
1 Effingham Street (Chancery House) S57dB
5 Effingham Street 57dB
10 Effingham Street 57dB
12 Effingham Street with railed area 57dB

57dB

Ramsgate Fire Station




24 Effingham Street

57dB

32 Effingham Street 57dB
29 Effingham Street 57dB
34 Effingham Street 57dB
36 Effingham Street 57dB
31 Effingham Street 57dB
35 Effingham Street 57dB
39 Effingham Street 57dB
41 Effingham Street 57dB
St George's Hall 57dB
9 Cavendish Street 57dB
11 Cavendish Street 57dB
13 Cavendish Street 57dB
15 Cavendish Street 57dB
27 Cavendish Street 57dB
29 Cavendish Street 57dB
Cavendish Baptist Church 57dB
No 28 and yard wall 57dB
17 Cavendish Street 57dB
19 Cavendish Street 57dB
21 Cavendish Street 57dB
George and Dragon Public House 57dB
Cavendish Villas and railed area 57dB
51a High Street 57dB
NatWest bank and associated office chambers 57dB
No 3 and railed area 57dB
70 High Street 57dB

57dB

72 High Street




32 Meeting Street

57dB

35 Meeting Street 57dB
Former congregational church 57dB
Foresters Hall 57dB
5-19 Chapel Place 57dB
Chapel Cottage 57dB
1 Guildford Lawn 57dB
2 Guildford Lawn 57dB
3 Guildford Lawn 57dB
4 Guildford Lawn 57dB
5 Guildford Lawn 57dB
6 Guildford Lawn 57dB
7 Guildford Lawn 57dB
8 Guildford Lawn 57dB
9 Guildford Lawn 57dB
10 Guildford Lawn 57dB
11 Guildford Lawn 57dB
12 Guildford Lawn 57dB
13 Guildford Lawn 57dB
14 Guildford Lawn 57dB
15 Guildford Lawn 57dB
16 Guildford Lawn 57dB
17 Guildford Lawn 57dB
18 Guildford Lawn 57dB
19 Guildford Lawn 57dB
Ramsgate Library 57dB
Railings and gate 10m north of Ramsgate library 57dB

57dB

Clarendon House Grammar School, Groundskeeper's Lodge, walls and railings




4 Westcliff Road and railed area

57dB

6 Westcliff Road and railed area 57dB
8 Westclifff Road and railed area 57dB
10 Westcliff Road and railed area 57dB
Vale House 57dB
50 Vale Square 57dB
Clanmire House 57dB
Stable and coach house about 10m north of 20 Vale Square 57dB
18 Vale Square 57dB
19 Vale Square 57dB
16 Vale Square 57dB
17 Vale Square 57dB
15 Vale Square 57dB
Chandos Cottage 57dB
Royal Villa 57dB
1 Marlborough Road 57dB
2 Marlborough Road 57dB
3 Marlborough Road 57dB
4 Marlborough Road 57dB
5 Marlborough Road 57dB
6 Marlborough Road 57dB
7 Marlborough Road 57dB
8 Marlborough Road 57dB
9 Marlborough Road 57dB
The Hermitage 57dB
Gateway Barber's AlImshouses 57dB
Former Kent Adult Education Centre 57dB

57dB

21 Chapel Place




22 Chapel Place

57dB

23 Chapel Place 57dB
24 Chapel Place 57dB
25 Chapel Place 57dB
26 Chapel Place 57dB
27 Chapel Place 57dB
28 Chapel Place 57dB
29 Chapel Place 57dB
30 Chapel Place 57dB
31 Chapel Place 57dB
32 Chapel Place 57dB
33 Chapel Place 57dB
Brewery Buildings Now Depository 57dB
Brenan House Mendelshan 57dB
138 Grange Road 57dB
140 Grange Road 57dB
The Cottage Grange Road 57dB
Chapel Cottage, Grange Road 57dB
St Lawrence House 57dB
2 Ashburnam Road 57dB
4 Ashburnam Road 57dB
Flat 1, Southwood Water Tower 57dB
Flat 2, Southwood Water Tower 57dB
Flat 3, Southwood Water Tower 57dB
Flat 4, Southwood Water Tower 57dB
Flat 5, Southwood Water Tower 57dB
Flat 6, Southwood Water Tower 57dB

57dB

Flat 7, Southwood Water Tower




Flat 8, Southwood Water Tower

57dB

Flat 9, Southwood Water Tower 57dB
Flat 10, Southwood Water Tower 57dB
Flat 11, Southwood Water Tower 57dB
Flat 12, Southwood Water Tower 57dB
Flat 13, Southwood Water Tower 57dB
Flat 14, Southwood Water Tower 57dB
Flat 15, Southwood Water Tower 57dB
39 High Street, St Lawrence 57dB
41, High Street, St Lawrence 57dB
43, High Street, St Lawrence 57dB
45, High Street, St Lawrence 57dB
Church of St Lawrence 57dB
St Lawrence Churchyard - 31+ listed tombs and headstones 57dB
Lower Lodge 57dB
Barn about 50m E. of Ozengell Grange 57dB
Ozengell Grange 57dB

57dB

Way House and Wayborough House
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London City Airport
Sound Insulation Scheme
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London City Airport implements one of the most generous sound insulation
schemes in the UK. Since 2009 over 1800 properties have benefited from
associated treatments funded by the airport.

What is it? London City Airport appreciates that aircraft noise can have an
impact on residents living nearby. Sound insulation is therefore installed in homes
to help maintain a quiet indoor environment.

How does it work? Every year we get independent acoustic consultants to assess
our noise contours. Based on this, we determine which properties may be eligible
to be treated under the SIS. Newly eligible properties are published with the
airports Annual Performance Report. This report is published in July each year,

If your property becomes eligible you will automatically be contacted by the
Airport by letter informing you accordingly in how you can benefit from this
scheme.

The Airport now operates an improved three tier Sound Insulation Scheme
offering sound insulation treatment to eligible residential properties which fall
within a specific range of noise: * The widest geographical area is covered by Tier
1+ The second largest area is covered by new Intermediate Tier (introduced in the
2017 APR) * The area closest to the airport is covered by Tier 2

The sound insulation works involve the treatment of habitable rooms (defined as
bedrooms, dining rooms, living rooms and kitchen diners within eligible dwellings)
to upgrade eligible external windows and doors. The scheme also provides the
option of acoustic ventilation in accordance with the sound insulation standards
given in the Noise Insulation Regulations. Previously treated properties are
inspected every 10 years.

Please note that if you live in a property but there is a separate freeholder and/or
leaseholder, LCY will require permission to be granted from these parties before
the works can commence which can take some time.

Further information If you have recently purchased or rented a property which
you believe is eligible and has not been treated, please contact us at


https://www.londoncityairport.com/corporate/Environment/Wake-Turbulence
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sound.insulation@londoncityairport.com. In order to carry out works on any
property under the Sound Insulation Scheme, we must receive permission from
both the freeholder and leaseholder of the property which can take some time. In
your email, please clearly state:

e Your full address, including house/flat number, road name, postcode
 Your relationship to the property (tenant, leaseholder or freeholder)

e A contact number

« If you are not the freeholder for the property, please provide contact details
for either the freeholder or the managing agent of the property. We will require
permission from both the freeholder and leaseholder of the property prior to
works commencing.

Properties are not eligible for treatment if planning permission was granted (and
the property built) after 27th April 2016. Similarly, if the property was required
through its planning permission to have an acoustic standard equal or greater to
that which London City Airport (LCY) are offering then we are unfortunately
unable to offer anything to improve the sound insulation of your property.

Tier 1

Tier 1 covers the widest geographical area. Properties within the 57 dB LAeq,16h
contour (Tier 1) are eligible for works to achieve an average sound reduction of not
less than 25 dB. Properties with double glazed windows will already meet this
acoustic standard. Properties with single glazing are offered 100% of the costs of
secondary glazing or 100% of the costs of thermal double glazing.

The eligibility daytime noise contour level of 57 dB LAeq,16h is more stringent than
that used at other UK airports. Some local homes are not eligible for Tier 1 works
as they were built inside the airport’s noise contours after particular dates when
the growth of the airport and its noise impact would have been known by
developers. Partly as a result of a higher standard of glazing required under
Building Regulations and partly as a result of planning conditions attached to the
relevant planning permissions, those developers were required to install adequate
sound insulation during construction of the property.

Intermediate Tier

As part of the CADP permission, an additional intermediate tier (Tier 3) was
introduced within the 2017 APR for properties within the 63 dB LAeq,16h noise
contour. Eligible properties will be offered either:

e Option 1: Secondary glazing and sound attenuating ventilators, with the
installation managed by LCY; or

e Option 2: £3,000 (index linked) contribution towards the cost of installing high
acoustic performance double glazing and sound attenuating ventilators, with



the installation managed by the property owner, or resident with permission
from the owner. Please note that if option 2 is chosen, there are specific
requirements that the windows need to meet in order to qualify under the
Sound Insulation Scheme. If the requirements are satisfied, LCY will pay the
contribution after the windows have been installed.

Further information on the details of the Intermediate Tier is available here: LCY
SIS Intermediate Tier - Info final

Tier 2

Tier 2 is for properties which are closest to the airport. Eligible properties within
the 66 dB LAeq,16h noise contour (Tier 2) are offered a higher standard of noise
reduction and, following CADP, the scheme has now been enhanced to provide
100% of the cost of high performance double glazing.

QUICK LINKS

In The News

Community Engagement
Reports & Publications
Filming at London City Airport

Work Experience

Careers /é: § Airport Development

M=
ooo
KL

%Q‘Qé Responsible Growth @ Corporate Information

iraf Environment [> Media Centre

Privacy Policy | Modern slavery statement | © London City Airport Ltd. Company Number 1963361. Place of Registration UK.

Registered office: London City Airport, Royal Docks, London, E16 2PB. VAT GB 888 1799 45 | Contact us | Press Office



https://assets.ctfassets.net/ggj4kbqgcch2/3FTfvlI7qF1pGOsVHFAJM0/5652896cf346f17bc6887f678e87bed6/LCY_SIS_Intermediate_Tier_-_Info_final.pdf
https://www.londoncityairport.com/corporate/In-The-News
https://www.londoncityairport.com/corporate/Community-Engagement
https://www.londoncityairport.com/corporate/Corporate-Reports
https://www.londoncityairport.com/media-centre/press-release-filming-at-lcy
https://www.londoncityairport.com/corporate/Work-Experience
https://www.londoncityairport.com/corporate/careers
https://www.londoncityairport.com/corporate/responsible-growth
https://www.londoncityairport.com/corporate/Environment
https://www.londoncityairport.com/thefuture
https://www.londoncityairport.com/corporate/Corporate-information
https://www.londoncityairport.com/media-centre/press-release
https://www.londoncityairport.com/privacy-policy/
https://assets.ctfassets.net/ggj4kbqgcch2/372iw473goevIDDLJrmcCE/c7b3a11b6bd454bf8ea16ab6cf1773b5/Modern_slavery_statement_March_2019.pdf
https://www.londoncityairport.com/contact-us
https://www.londoncityairport.com/media-centre/press-release

Airspace Design:
Environmental requirements technical annex

CAP 1616a

| | Ml S




Published by the Civil Aviation Authority, 2017
Civil Aviation Authority

Aviation House

Gatwick Airport South

West Sussex

RH6 OYR

You can copy and use this text, but please ensure you always use the most up to date version, use it in context so as not to be

misleading, and credit the CAA.

Enquiries regarding the content of this publication should be addressed to airspace.policy@caa.co.uk.

The latest version of this document is available in electronic format at www.caa.co.uk, where you may also register for e-mail

notification of amendments.

December 2017



CAP 1616a Airspace design: environmental requirements technical annex

Contents
(070101 (=1 0| = T PP PP PPPPPPPPPPPPP 1
INErOdUCHION ... 3
F 5] o F=TeT= T 0 111 o | o IR 4
Traffic fOrECASTS.....ooi i 5
Noise: standard MEtrCS. .......coviiiiiiiiiiiiiiie e 7
LAeq CONTOUNS ... ottt e e e e e e et e e e e et e e e e e e 7
100% MOAE NOISE CONTOUIS .....coiieeeeeeee e 11
N D eTe] o1 (0] U £ PP 12
Difference CONTOUNS .......coiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeee e 13
Operational diagramsS ............ue e 14
OVEITIIGNT ... 15
Limax SPOt POINE IEVEIS ... e 17
NOISE MEASUIMEMENT ......iiiiiiiiiiiiiiii ittt ettt e e e eeees 18
R T0 1 oo TP PPPPP R 18
Sound power and INtENSILY ...........iiieiiiiie e 18
Loudness and iNteNSItY........oouuiiiiiiii e 19
Noise MeasuremMeNnt SCalES ...........ceuiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeee e 19
N[0T EST =0 1 0o Yo L1 | 115 PPt 21
Levels, footprints and CONtOUrS ...........coooviiiiiiiiiii e, 21
N (oY o To] a1 (o4 1o o IR PP 22
NOISE MOAEIIING ... 24

December 2017 Page 1



CAP 1616a Airspace design: environmental requirements technical annex

Guidance on the use of the Aviation Environmental Design Tool (AEDT) for noise

0T To {1111 T PP 25
INtrOdUCHION ... 25
AITCTaft. . 26
CoNtOUr CalCUIALION. ... ..uuiiiiiiiiie e 27

Climate change and CO2 €MISSIONS.........uuuuuuuuiiiiiiiiiiiiiiiiiii s 28

Local @ir QUAIITY .....cooeviiiiiiiiieeee e 30

TranQUIlTIEY ..o 33

Additional reports relevant to airspace change proposals..........ccccooevvveiviiiccinennen. 34

December 2017 Page 2



CAP 1616a Airspace design: environmental requirements technical annex

Introduction

1.1

1.2

1.3

Section 70(2)(d) of the Transport Act 2000 states that the CAA must “take
account of any guidance on environmental objectives given to the CAA by
the Secretary of State after the coming into force of this section” when
making decisions on airspace change proposals. The guidance from the
Secretary of State on environmental objectives is the Air Navigation
Guidance 2017." In order to achieve this, the CAA requires sponsors to
provide an environmental assessment. Every airspace change will be
different and the extent of environmental assessment will vary from case
to case. It is the function of this document to assist those preparing
airspace change proposals in providing sufficient environmental
information for both consultation and to inform the decision-making

process.

This document, to be read alongside the CAA’s guidance on the
regulatory process for airspace design?, gives an outline of relevant
methodologies for use in environmental assessment. It is not a complete
instruction manual on all aspects of the topic. Readers should seek expert

assistance where relevant.

Environmental science is continually evolving and this document
describes assessment methods applicable at the date of publication. New
methodologies based on sound principles may well be developed. This
document will therefore be subject to review and updating in order to

ensure that it reflects ‘best practice’.

Air Navigation Guidance 2017 - Guidance to the CAA on its environmental objectives when
carrying out its air navigation functions, and to the CAA and wider industry on airspace and
noise management. https://www.gov.uk/government/publications/uk-air-navigation-guidance-

CAP 1616 Airspace Design: guidance on the regulatory process for changing airspace design
including community engagement requirements. www.caa.co.uk/cap1616
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Airspace design

1.4 The environmental assessment must include a high-quality diagram of the
airspace change in its entirety as well as supplementary diagrams
illustrating different parts of the change, as necessary. These diagrams
must show the extent of the airspace change in relation to known

geographical features and centres of population.

1.5 Change sponsors must provide the CAA with a complete set of
coordinates describing the proposed change in electronic format using
World Geodetic System 1984 (WGS 84). In addition, the change sponsor
must supply these locations in the form of Ordnance Survey national grid
coordinates. This will give non-aviation stakeholders an accurate
geographical description of the proposed arrangements. This electronic
version must provide a full description of the horizontal and vertical extent
of the zones and areas contained within the airspace change. It must also
include coordinates in both WGS 84 and Ordnance Survey national grid
formats that define the centre lines of routes including airways, standard
instrument departures (SID), standard arrival routes (STAR), noise
preferential routes (NPR) or any other arrangement that has the effect of
positioning traffic over a particular geographical area. Coordinates for
current airspace and airport arrangements can be found in the UK
Integrated Aeronautical Information Package (UK IAIP).3 Details of WGS
84 latitude/longitude and the Ordnance Survey national grid coordinate
system can be found on the Ordnance Survey website — this contains
software that will facilitate conversion between latitude/longitude and

Ordnance Survey national grid.

1.6 Change sponsors should provide indications of the likely lateral dispersion
of traffic about the centre line of each route. This should take the form of a
statistical measure of variation such as the standard deviation of lateral

distance from the centre line for given distances along track in

3 http://www.nats-uk.ead-it.com/public/index.php.html

December 2017 Page 4


http://www.nats-uk.ead-it.com/public/index.php.html

CAP 1616a Airspace design: environmental requirements technical annex

1.7

circumstances where the dispersion is variable. Change sponsors may
supply the outputs from simulation or trials to demonstrate the lateral
dispersion of traffic within the proposed airspace change or bring forward
evidence based on actual performance on a similar kind of route. Change
sponsors must explain different aspects of dispersion, for example,
dispersion when following a departure routeing and when vectoring —

where the aircraft will go and their likely frequency.

Change sponsors must provide a description of the vertical distribution of
traffic in airways, SIDs, STARs, NPRs and other arrangements that have
the effect of positioning traffic over a particular geographical area. For
departing traffic, change sponsors should produce profiles of the most
frequent type(s) of aircraft operating within the airspace. They should
show vertical profiles for the maximum, typical and minimum climb rates
achievable by those aircraft. A vertical profile for the slowest climbing
aircraft likely to use the airspace should also be produced. All profiles
should be shown graphically and the underlying data provided in a

spreadsheet with all planning assumptions clearly documented.

Traffic forecasts

1.8

The amount of air traffic is an important consideration in the assessment
of airspace changes and their environmental impact. Change sponsors
will have made an assessment of traffic forecasts before reaching the
conclusion that an airspace change should be considered. Forecasting is
not an exact science and no one pretends that the future will turn out
exactly as predicted. There are many factors outside the control of the
change sponsor and it would not be reasonable to hold the change
sponsor to account for deviating from forecasts unless traffic levels breach
binding constraints (for example, planning agreements, environmental
legislation or limits imposed by Government policy). Nonetheless,
forecasts are essential to the airspace change process, not only providing
justification for changes, but also enabling the impact of changes to be
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properly considered. In planning changes to airspace arrangements,
change sponsors may have conducted real and/or fast time simulations of
air traffic for a number of options. Such simulations will help to establish

whether options will provide the required airspace capacity.

1.9 Change sponsors must include traffic forecasts in their environmental
assessment. Information on air traffic must include the current level of
traffic using the present airspace arrangement and a forecast. The
forecast will need to indicate the traffic growth on the different routes
contained within the airspace change volume. The sources used for the

forecast must be documented.

1.10 Forecasts must be for at least 10 years from the planned implementation
date of the airspace change. There may be good reasons for varying this
— for example, to use data that has already been made available to the
general public at planning inquiries, in airport master plans or other
business plans. It may also be necessary to provide forecasts further into

the future than 10 years; for example, extensive airspace changes.

1.11 There are considerable uncertainties in forecasting growth in air traffic.
Traffic forecasts will be affected by consumer demand, industry
confidence and a range of social, technological and environmental
considerations. It may be appropriate for change sponsors to outline the
key factors and their likely impact. In these circumstances, change
sponsors should consider generating a range of forecasts based on
several scenarios that reflect those uncertainties (for example, low, central
and high cases). For some change proposals it may be necessary for
traffic forecasts to contain not only numbers but also types of aircraft,
particularly if the mix of aircraft types is expected to change over the
period of the forecasts. Where such a change in fleet mix is anticipated,
the sponsor must ensure that it is considered and if necessary reflected in

the traffic forecasts.
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Noise: standard metrics

Laeq cONtours

1.12 The most commonly used method of portraying aircraft noise impact in the
UK is the Laeq Nnoise exposure contour. Noise exposure contours show a
set of closed lines on a map. Each contour shows places where people
get the same amounts of noise from aircraft, measured as Laeq. Laeq is
measured in a unit called dB which stands for ‘decibel’. The ‘A’ subscript
means A-weighted (which matches the frequency response of the human
ear) and the ‘eq’ subscript is an abbreviation of the word equivalent, i.e.
Laeq is the equivalent continuous sound level. They are analogous to the
contours on an ordinary map showing places at the same height. Noise
exposure is generally used to indicate the noise environment averaged
over a time interval. Research indicates that Laeq is a good predictor of a

community’s disturbance from aircraft noise.

1.13 Conventional noise exposure contours, which are produced regularly for
major airports, are calculated for an average summer day over the period
from 16 June to 15 September inclusive, for traffic in the busiest 16 hours
of the day, between 0700 and 2300 local time. These are known as
Laeq, 16 hours contours. This calculation produces a cautious estimate of (i.e.
tends to over-estimate) noise exposure. This is mainly because airports
are generally busier during the summer and a higher number of
movements is likely to produce higher Laeq values. Aircraft tend to climb
less well in higher temperatures so, because they are closer to the

ground, Laeq values will tend to be higher than in colder weather.

1.14 Where changes to airspace are proposed during nighttime, aircraft noise
must be calculated for an average summer night over the period from 16
June to 15 September inclusive, for traffic in the busiest 8 hours of the
night, between 2300 and 0700 local time. These are known as Laeq, 8 hours

contours.
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1.15

1.16

1.17

Runway usage can vary considerably from year to year due to variations
in wind direction. It is therefore recommended that average summer day
contours be produced using long-term average runway usage. Where
sufficient data is available this should be based on the last 20 years’
runway usage. If less than 20 years’ data is available, it should be based

on available data.

Laeq contours are the source of input data for assessing noise impacts
using the Department for Transport’'s WebTAG and therefore even if
sponsors do not portray Laeq contours as a means of explaining noise
impacts to local communities, the outputs from noise modelling
undertaken to generate Laeq contours will still be required. Guidance on

WebTAG is provided by the Department for Transport.*

Change sponsors should portray Laeg, 16 hours NOiS€ exposure contours as
a means of explaining noise impacts for airports where the proposed
option is likely to result in a change in traffic patterns or traffic volumes or
fleet mix below 4,000 feet, or else provide a rationale why the proposed
change will not result in a change to Laeq contours. That rationale must be
approved by the CAA. If Laeq contours are produced, at least four sets of

contours should be produced:

" current situation (baseline) — these may already be available as part
of the airport’s regular environmental reporting or as part of the
airport master plan

" situation immediately following the airspace change; this may be
achieved by reproducing the current situation contours (i.e. using the
same traffic volumes and fleet mix, but revising for any changes to
routes and/or traffic patterns that will arise as a result of

implementing the proposed change)

4 Annex C of the Secretary of State’s Air Navigation Guidance 2017.
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1.18

1.19

1.20

1.21

. situation after traffic has increased but assuming the proposed
change had not been implemented (10 years after intended
implementation)

" situation after traffic has increased under the new arrangements (10

years after intended implementation).

The height of 4,000 feet was selected as the criterion for Laeq contours
because aircraft operating above this altitude are unlikely to affect the size
or shape of Laeq contours, and are therefore also unlikely to result in
changes to significant adverse effects as determined by WebTAG.
However, for the largest airports, the population noise exposure
information required for input to WebTAG may extend to areas where

aircraft are above 4,000 feet.

The contours must be produced using a recognised and validated noise
model such as the UK Aircraft Noise Contour Model (ANCON) or the US
Aviation Environmental Design Tool (AEDT). For consistency and
comparison purposes, if a noise model is already in use at an airport, the
same model should be used for the assessment of any airspace change

proposal related to that airport.

Terrain adjustments must be included in the calculation process (i.e. the
height of the aircraft relative to the ground is accounted for). These
corrections are limited to geometrical corrections for aircraft-receiver
distances and elevation angles. It is not necessary to include
consideration of other more complex effects, such as absorption of sound
over uneven ground surfaces or noise screening or reflections from

topographical features or buildings.

Contours should be portrayed from 51 dB Laeq, 16 hours (for daytime) and
45 dB Laeq, 8 hours (for nighttime) at 3 dB intervals. Department for
Transport policy is that these values represent the Lowest Observed

Adverse Effect (LOAEL), the point at which it regards adverse effects
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begin to be seen on a community basis.® In order to explain noise
impacts, a table should be produced showing the following data for each

3 dB contour interval:

=  area (km?)

. population (thousands) — rounded to the nearest hundred.

1.22 It is sometimes useful to include the number of households within each

contour, especially if issues of mitigation and compensation are relevant.
1.23 Note:

" this table should show cumulative totals for areas/populations/
households; for example, the population for 51 dB Laeq will include
residents living in all higher contours

" the source and date of population data used must be noted;
population data should be based on the latest available national
census as a minimum, but more recent updated population data is
preferred

. the areas calculated should be cumulative and specify total area
within each contour, including that within the airport perimeter

" where change sponsors wish to exclude parts of the area within
contours — for example, excluding the portion of a contour falling
over sea — this may be shown additionally and separately from the
main table of data

" change sponsors should include a count of the number of schools,
hospitals and other special buildings within the noise exposure

contours.

1.24 Contours for assessment should be provided to the CAA in both of the

following formats:

= electronic files in the form of a comma-delimited ASCII text file

containing three fields as an ordered set (i.e. coordinates should be

5 Paragraph 3.5 of the Secretary of State’s Air Navigation Guidance 2017.
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1.25

1.26

in the order that describes the closed curve) defining the contours in

Ordnance Survey national grid in metres:

Field | Field name Units
1 Level dB
2 Easting six figure easting OS national

grid reference (metres)

3 Northing six figure northing OS national
grid reference (metres)

" paper version overlaid on a good quality 1:50 000 Ordnance Survey
map; however, it may be more appropriate to present contours on
1:25 000 or 1:10 000 Ordnance Survey maps.

Ordnance Survey national grid coordinates are required because they are
the common standard for noise exposure contours and population/
household databases in the UK. Change sponsors should ensure that
they are familiar with conversion from latitude and longitude to Ordnance

Survey national grid coordinates.

An additional portrayal of contours for a general audience may be
provided overlaid on a more convenient map (for example, an ordinary
road map with a more suitable scale for publication in documents). The
underlying map and contours must be sufficiently clear for an affected
resident to be able to identify the extent of the contours in relation to their
home and other geographical features. As such, the underlying map must
show key geographical features, for example, streets, railway lines and

rivers.

100% mode noise contours

1.27

Average summer day contours reflect the direction of usage of an airport’s
runway(s) during the summer period. For safety reasons aircraft take-off
and land into wind, and therefore the runway direction in use will change

depending on wind direction. While summer average day noise contours
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reflect noise exposure for an average summer day, because they
represent an average of the two runway directions available, they do not
represent the noise associated with a single runway direction. 100% mode
noise contours address this by depicting the summer average day flight
operations for a single operating mode. Since a runway can be used in
one of two directions, there will be two 100% mode noise contours, one
for each runway direction. Taking the example of London Stansted, whose
runway is orientated north-east (runway 04) and south-west (runway 22),
the long-term average summer day runway use is 72% runway 04 and
28% runway 22. 100% mode contours would depict 100% of the average

summer day operations on runway 04 and 22 respectively.

Nx contours

1.28 Nx contours show the locations where the number of events (i.e. flights)
exceeds a pre-determined noise level, expressed in dB Lamax. For
example N65 contours show the number of events where the noise level
from those flights exceeds 65 dB Lamax. The levels of 65 dB Lamax for
daytime flights and 60 dB Lamax (N60) for nighttime flights were selected
because they are specified in the Secretary of State’s Air Navigation
Guidance as supplementary metrics.® Typically, contours ranging from 10

events to 500 events are plotted.

1.29 As with Laeq contours, the N65 contours must reflect a long-term average
summer day (16 hours, from 0700 to 2300) and the N60 contours must
reflect a long-term average summer night (8 hours, 2300 to 0700), using
actual runway usage and including all air traffic movements. The other
requirments set out earlier in this document for Laeq contours are also

relevent for Nx contours.

1.30 By showing the distribution of noise events under different circumstances,
Nx contours may also be used to address the common criticism that Laeq
contours only show the impact on an average day. Nx contours could be

6 Paragraph 3.11 of the Secretary of State’s Air Navigation Guidance 2017.
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used to demonstrate different methods of runway usage or show how
movements vary at different times of day. Nx contours can be a useful aid
to the public because if the number of movements doubles, then the Nx
doubles, all other things being equal. Laeq type metrics are logarithmic in

nature, which translates to an increase by 3 dB for a doubling of traffic.

Difference contours

1.31

1.32

1.33

1.34

Indicators such as those described so far are important in measuring and
portraying the total noise impact, but can be complemented by showing
how an airspace change redistributes noise burdens. In effect, other
indicators can be used to show the changes in noise exposure over an

area.

One way of portraying changes in noise exposure is the difference
contour. These contours show the relative increase or decrease in noise
exposure, typically in Laeq, On @ base scenario, which is normally chosen

to be the current situation. The increases/decreases are shown in bands:

" increase/decrease (x) of 1 — 2 dB
" +2-3dB

" +3-6dB

" +6-9dB

" + > 9dB.

Because the contours show increases and decreases, some form of
colour shading is required to show whether a particular area will
experience an increase or decrease in noise exposure. It is recommended
that red is used for increases in noise exposure and blue is used for

decreases in noise exposure.

Population/household counts can be used to compare the numbers of
people that may experience increased noise exposure with those who will
gain from the proposal.
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1.35

1.36

Difference contours are particularly applicable where the degree of
redistribution of noise impact may be large, for example, revising arrival
and departure routes or in adapting the mode of runway operation.
Change sponsors may use difference contours if it is considered that
redistribution of noise impact is a potentially important issue. One caveat
is that where aircraft noise is relatively low, aircraft noise may well not be
the dominant noise source. As such, the benefits and disbenefits shown

by difference contours may or may not be realised in practice.

If using difference contours, we suggest that the lowest values used are in
line with government policy and its threshold for LOAEL, namely

51LAeq 16 hour for daytime and 45Laeq 8 hour fOr nighttime.

Operational diagrams

1.37

Operational diagrams portray a representation of how the airspace is to
be used. They do not use or contain any information about noise levels.
This can be advantageous when it is difficult or impossible to measure
aircraft noise accurately and reliably, for example, when aircraft noise
levels are relatively low. It is a disadvantage when aircraft noise levels can
be accurately determined, in which case the omission of noise information
might be misleading. For each route, a box with information about the
distribution of air traffic is shown on a diagram of the airspace overlaid on
a map showing recognisable geographical features. Each box can include
the following information (change sponsors may vary the information
displayed providing that the diagram is a fair and accurate representation

of the situation portrayed):

" average number of daily movements (possibly further broken down
by hour)

. percentage of all aircraft movements at the airport using that route

= daily range of movements — minimum and maximum

. percentage of days with no movements.
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1.38 Operational diagrams are typically used to show daily traffic movements
but can be used to portray other time periods where air traffic varies
considerably over time. Engagement with local communities may reveal
particular presentations of traffic movement numbers that are preferable
for those communities because they aid their understanding of the

proposed change.

1.39 The change sponsor should always bear in mind that the production of a
large number of operational diagrams covering every eventuality in great
detail has the potential for confusion. The challenge is to present
information on aircraft noise in ways that are clear and accurate, without
omitting essential detail, but which can be readily understood by a non-
technical audience. Operational diagrams should be considered as
communication tools with limited applicability in the assessment process.
There is a proportionate balance to be struck between the amount of data
produced and the degree to which this information actually helps the

audience to understand the key issues.

Overflight

1.40 The CAA publication CAP 1498 Definition of Overflight” presents a
definition of ‘overflight’ based on the angle of elevation between a person
on the ground and an aircraft in the sky (Figure 1). The report suggests
two elevation angles, 60° and 48.5° (Figure 2). There are pros and cons
for both angles. The boundary of a 60° ‘V’ represents a reduction in noise
level of 1.6dB relative to directly overhead, which may not be perceptible
and thus may not represent all those overflown, particularly in cases for a
completely new flight path. Conversely, a 48.5° angle may be less
sensitive to changes in flight concentration within the ‘overflight area’,

since it would encompass a greater area and number of flights.

7 www.caa.co.uk/CAP1498
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Figure 1: Overflight elevation angle
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1.41

1.42

1.43

1.44

On balance, the CAA recommends the use of a 48.5° angle for
representation of overflight. If airspace change sponsors choose to use
60° instead, this fact plus the rationale must be made clear in any

representations of overflight used for the proposal.

One method of portraying the anticipated change of aircraft traffic patterns
is a simple portrayal of areas likely to be overflown. This can be achieved
by using the distances presented in Figure 2, to extend a track-keeping
swathe to represent an overflight area — the key difference being that the
overflight area would widen with increasing altitude whereas as a track-

keeping swathe would not.

If sufficient information is available to estimate the distribution of flights
within a track-keeping swathe, the distribution of overflights can also be
estimated and combining this with numbers of flights, a count of the
population beneath the proposed overflown airspace, namely the
population that experiences ‘overflight’ can be estimated. The attraction
for both airspace change sponsors and residents alike is that this concept

is easy to understand.

There are methodological limitations of population counts and the

calculation of residential areas overflown. For example not all individuals

within an overflight swathe are affected to the same extent. A resident

living 28 km along a track from an airport with aircraft operating at 5,000
feet will experience less impact than a resident at 9 km with aircraft at
1,500 feet. However, the population count method for overflight considers

both residents to be equivalent.

Lmax Spot point levels

1.45

Change sponsors may produce diagrams portraying maximum sound
event levels (Lmax) for specific aircraft types at a number of locations at
ground level beneath the airspace under consideration. This may be

helpful in describing the impact on individuals. It is usual to include an
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accompanying table showing the sound levels of typical phenomena, for

example, a motor vehicle travelling at 30 mph at a distance of 50 metres.

Noise measurement

Sound

1.46 Sound is energy propagating through the air by the mechanism of the
wave motion of its particles. It causes small fluctuations in air pressure,
which are detected by the ear or other receiving instrument such as a
noise monitor. The audible quality and quantity of the sound depends
upon the amplitude and frequency of these fluctuations. Most sounds
consist of a mix of different frequencies. Frequency refers to the number
of vibrations per second of the wave motion and is measured in Hertz

(Hz). ‘Noise’ is generally used to denote unwanted sound.

Sound power and intensity

1.47 The strength of a noise source is usually quantified in decibels (dB).
Sound quantities described in decibels are referred to as sound levels.
Decibels are used because sound powers and intensities cover a wide
range of values. Using the decibel, which is a logarithmic unit, avoids the
problems caused by having to manipulate numbers with many digits.
Decibels relate one quantity to another. In effect, they are ratio measures.
In sound measurement, the reference level is taken to be the threshold of
human audibility — this is 20 pPa (micro Pascals) or 2 x 10-° Pascals
(where one Pascal equals 1 Newton per square metre). Decibels are
subject to the usual rules applying to the manipulation of logarithms. This
means that increasing the sound energy by a factor of k, i.e. k times as

much, increases the dB value by 10 log1o k. Thus, doubling the sound

enerqgy results in an increase of 3 dB. Similarly, halving the sound energy

results in a decrease of 3 dB.
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Loudness and intensity

1.48

1.49

The extent of the unacceptability of sound depends at least on three

physical characteristics:

. intensity
= duration

. frequency.

Intensity is the rate of flow of sound energy through a unit area normal to
the direction of propagation. It is a physical quantity measured in Watts

per square metre (W.m=). Loudness is the perceived or subjective

magnitude of sound. Other things being equal, the approximate

relationship between intensity and loudness is that a tenfold change in

intensity produces a twofold change in loudness. It must be stressed that

this is an approximate relationship; it varies between individuals and with
the characteristics of the sound. It is not the same as the relationship
between sound energy and sound level. Loudness is a subjective
measure which varies between individuals and is, therefore, not easy to

measure.

Noise measurement scales

1.50

Noise is inherently complex. A number of different noise measurement
scales have been devised. Each of them captures some, but not all, of the

different aspects of this complexity.

A-weighted sound level — La

1.51

Frequency affects how sound is perceived. The normal human ear
responds to sound over a wide range of frequencies but with different
sensitivities. A variety of frequency weightings have been developed to
match these response characteristics — the most common being
A-weighting. This broadly matches the frequency response of the human

ear. It is widely used for the measurement of noise from all modes of
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transport. Decibel levels measured on this scale, abbreviated as La, are
written as dB(A) or dBA. References to sound levels within this document

imply the use of A-weighting unless stated otherwise.

Maximum sound level — Lmax

1.52 The simplest measure of a noise event such as the overflight of an aircraft
is Lmax, the maximum sound level recorded. It is usual to measure Lmax
using the sound level meter’s slow response, which damps down the very

rapid, largely random fluctuations of level.

Long-term noise exposure and equivalent continuous sound level — Laeq

1.53 The levels of individual noise events are useful for many purposes
including aircraft certification. However, in order to assess environmental
noise exposure, it is necessary to consider and take into account the
impact of many events over longer periods — days, months, years — living
near an airport. These events will generally differ in magnitude; there will
be different numbers in each hour or day; and they will occur at different

times of day. Most indices for these assessments are Laeg-based.

1.54 Equivalent continuous sound level or Laeq is defined as the level of
hypothetical steady sound which, over the measurement period, would
contain the same (frequency-weighted) sound energy as the actual
variable sound (Figure 3). Laeq can be measured over any scale in
practice, but La is the most widely used. The corresponding Laeq is

sometimes abbreviated Leq.

1.55 Laeq can be measured or calculated in several ways. The total noise
exposure can be measured if the sound meter runs continuously during
the measurement period. If the requirement is to monitor the contribution
of aircraft noise only to the total, the meter can be programmed to
calculate the exposure due to noise events above a pre-determined
threshold. Additional information on aircraft operations can subsequently
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be used to identify those noise events likely to have been caused by

aircraft.

Figure 3: lllustration of the Laeq for a location exposed to aircraft noise events over 20 minutes
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Noise modelling

Levels, footprints and contours

1.56

1.57

Event levels such as Lmax describe the noise of individual aircraft flights
observed at particular points. To describe the noise impact over an area,
footprints and contours are used. These are lines on a map or diagram
joining points with the same value of the noise metric. The area inside this
line shows all places where the noise impact is equal to or greater than

some value. A footprint is for a single event; a contour is for noise

exposure from many events.

Footprints are used to compare the noise characteristics of different
aircraft. They help to illustrate the effects of different operating

procedures. Thus, they show how these modify footprint shapes and
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1.58

1.59

areas. They are also helpful in depicting the relative contributions of

different aircraft types to noise exposure.

Long-term noise exposure is usually measured by an index, such as
equivalent continuous sound level or Laeg, Spanning a suitable period of
time (such as an average day or night). The extent of total noise exposure
is illustrated by noise exposure contours. Contours (lines of equal Laeq)
are effectively aggregations of noise footprints of all the individual aircraft
movements. Contours help to quantify the extent of aircraft noise
exposure. As a start, they serve to illustrate its geographical distribution.
The total impact is normally summarised in terms of the areas and
numbers of people/households enclosed by the contours. Contours can
be used to compare situations at different times, different places and

under different circumstances.

Event levels, footprints and contours are relatively simple concepts, but
their determination is complicated. They are subject to both measurement
and statistical uncertainty. The areas of both contours and footprints are
very sensitive to changes in noise emissions. Typically, the total area
increases by approximately 20% for a 1 dB increase in average source

levels.

Noise monitoring

1.60

For particular locations, noise event levels and exposure levels can be
readily measured using sound level meters. These meters may be
portable (used for research studies) or fixed (used by airport operators).
Modern noise monitors are robust and reliable. They function for long
periods, in most weather conditions and with minimal attention — they are
also increasingly sophisticated, and can be linked together to form noise
monitoring systems. They can be further enhanced with radar data and
flight operations data to provide noise and track keeping systems such as
those installed at major airports.
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1.61 The analysis and interpretation of noise measurements is complicated by
inherent variability. A particular aircraft type can produce a wide range of
noise levels at any particular location on the ground. This occurs even
when the aircraft’'s ground tracks are very similar. The principal causes
are differences in aircraft weights, flight operating procedures and
atmospheric conditions. The weather affects the performance of aircraft,
especially their climb rates. This is especially important for departures, as
the climb rate affects the distance the sound travels through the air. The
meteorological conditions also affect the way in which sound propagates
between aircraft and the ground. Atmospheric variation — of wind speed,
temperature, humidity and turbulence — can itself cause significant
differences in event levels, of up to 10 dB or more. Noise data must
therefore be expressed in statistical terms as averages — which are

susceptible to a degree of uncertainty.

1.62 A further complication for the automated monitoring of aircraft noise is
how to distinguish the noise of aircraft from background noise, mainly
from road vehicles and other human activity. This is an increasingly
difficult problem. Levels of aircraft noise generally continue to diminish in
relation to noise from other sources, thus accurate aircraft noise exposure
level estimation requires considerable scrutiny of environmental data. This
is essential to ensure both reliable identification of aircraft events and

exclusion of non-aircraft sources of noise.

1.63 Noise exposure patterns around airports are normally determined, in large
part, by computer modelling. The methods used need to be theoretically
sound, but they must incorporate real measured data on aircraft
performance and noise characteristics. To ensure public confidence, the
results of this modelling must be regularly validated, hence there must be

regular checking through exposure measurement programmes.
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Noise modelling

1.64

1.65

1.66

The requirements to determine noise exposure levels have led to the
development of various aircraft noise exposure models. These are
computer programs that calculate noise contours as functions of
information describing the aircraft traffic and the way in which aircraft are

operated.

Modelling means calculating noise exposure rather than measuring it.
Calculating some aircraft noise characteristics from purely theoretical
scientific principles is feasible, but it would be far too complex and
computationally intensive for application in the production of noise
contours. Instead, relatively simple mathematical tools combined with data
about the generation and propagation of aircraft noise from a large body
of measured data are used. The first step is to gather a large body of
representative measured noise data for a range of aircraft types under
different flight conditions. The next step is to create robust mathematical
tools to estimate how noise will propagate from these noise sources.
Modelling aircraft noise involves combining the noise from many individual
aircraft movements. All the different types of aircraft and operations have
to be taken fully into account, including their specific noise and
performance characteristics following different flight paths during both
arrivals and departures. It is essential to have reliable ways of estimating

how sound attenuates with distance along the propagation path.

Models must sum the diverse sound energy inputs from the individual
events over a time period that is sufficiently long (usually months rather
than days). This ensures that the results are statistically reliable enough to
identify differences between one situation and another. Most models
calculate noise exposure levels over an array of grid points around the
airports. Contours are then fitted to these point levels by mathematical

interpolation.
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1.67

These models need input information on aircraft performance and noise
characteristics. Direct measurements of noise and flight paths are made.
An important source of data is that collected by manufacturers as part of
the certification process. Sufficient data are required to allow the model to
represent all operations of importance. The data on aircraft flight paths
must adequately represent actual operational air traffic patterns. This
includes the way aircraft adhere to Noise Preferential Routes (NPRs) and
Standard Instrument Departures (SIDs). But it must also cover the way
that traffic is dispersed by air traffic control intervention (known as radar

vectoring) and is sequenced on arrival.

Guidance on the use of the Aviation Environmental Design
Tool (AEDT) for noise modelling

Introduction

1.68

1.69

1.70

This section offers guidance on the use of the Aviation Environmental
Design Tool (AEDT). AEDT is produced by the US Federal Aviation
Administration (FAA) and replaced the Integrated Noise Model (INM) as of
May 2015. The INM was widely used for the calculation of aircraft noise in
the vicinity of airports. As of September 2017, AEDT 2d gives similar if not
identical results to INM 7.0d. However, the FAA now considers INM a

legacy tool with no plans to update the model or its associated databases.

As well as replacing INM, AEDT also replaced earlier FAA models for
calculating airport local air quality emissions and greenhouse gas

emissions, facilitating integrated environmental analysis and assessment.

AEDT is one of the few models commercially available for the calculation
of aircraft noise to airports and their noise consultants. Other models in
common use have been developed by governments and aviation
authorities and are not normally available to external agencies. AEDT is a
very comprehensive aircraft noise model but the accuracy of its outputs is
dependent on the quality of input data and the way in which the model is
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Aircraft

1.71

1.72

1.73

used. The default settings for the model may not be appropriate under

particular circumstances and therefore use of those default settings may

generate inaccurate results.

AEDT contains data on the aerodynamic performance and noise
characteristics of a large number of aircraft types. However, data for some
important aircraft types are not included. A substitution list is provided for
those aircraft types that do not feature within the AEDT database. A more
comprehensive substitution list was published by EUROCONTROL in July
2017 and is recommended for use alongside AEDT.8 Noise data used by
AEDT are based on measurements carried out during the certification
process for each aircraft and these may not be representative of aircraft

noise measurements taken under normal operational conditions.

For nearly all aircraft types, the AEDT default departure profile uses
maximum thrust generating the maximum climb rate. Use of maximum
thrust on take-off is not a typical mode of operation for most civil jet
aircraft. Engine maintenance considerations dictate a lower thrust setting
on take-off than that typically assumed by AEDT. Thus the default profile
can alter the modelled distribution of noise exposure on the ground
compared to normal operation —i.e. in some locations it may overestimate

noise exposure, while underestimating in other locations.

AEDT includes provision for noise modellers to provide their own aircraft
performance data. Where this is not possible, for whatever reason, an
alternative is to adjust the take-off mass of the aircraft by increasing the
input stage length of the profile, increasing fuel load and take-off mass.
Stage length defines the distance between departure airport and
destination. Increased take-off mass has the effect of reducing the climb

gradient calculated, making it more representative of normal operations.

8 http://www.aircraftnoisemodel.org/
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The noise modeller needs to use judgement in order to assess whether

this approach is appropriate and, if so, the relevant stage length to apply.

1.74 Aircraft in flight are subject to variability in their navigational performance.
This should be taken into account during noise modelling using the
dispersed track function available within AEDT. This enables the noise
model to account for the lateral dispersion of aircraft tracks about the
mean track. This can be achieved by using data from a noise and track
keeping system or radar data. If neither of these is available, noise

modellers should use guidance provided in ECAC Document 29 4t

Edition Vol. 2 section 3.4.2, or use subjective judgement combined with
knowledge of operations by aircraft at similar airports as an input to the

AEDT dispersed track function.

Contour calculation

1.75 Unlike INM, AEDT does not offer the facility for rotating the axis of the
calculation grid to align with the runway axis in order to avoid spurious
asymmetry in the calculated contour. As a consequence, AEDT generally

requires a finer grid of more closely spaced points than was necessary for
INM.

1.76 How grid spacing is defined is dependent on the grid type chosen. AEDT
gives the noise modeller the ability to choose and/or alter the type of
calculation grid used, from which noise contours are calculated. How the
calculation grid is defined affects the accuracy and validity of contours
produced. AEDT permits two types of calculation grid, ‘Dynamic Grid’, and
‘Grid’. Dynamic Grid is an irregular grid, where AEDT subdivides grid cells
according to a user input parameter ‘Refine Tolerance for
LinearINMLegacy’. This is a decibel threshold value at which point the grid
subdivides into smaller cells to increase grid resolution. The

recommended value for Refine Tolerance is 0.1dB.
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1.77

Alternatively ‘Grid’ defines a regular structure with equally spaced grid
points. For this setting a grid spacing of 50 to 100m for both X and Y

directions is recommended.

Climate change and CO: emissions

1.78

1.79

1.80

The Department for Transport’s Aviation Policy Framework® sets out the
priorities for action on climate change at global, EU and national levels in

the aviation context.

In addition, the Secretary of State’s Air Navigation Guidance to the CAA
recognises that aviation is a contributor to greenhouse gas emissions that

cause climate change. It states that:

“The CAA has the opportunity to contribute to the government’s aim of
reducing aviation fuel use and therefore CO2 emissions by seeking to
promote the most efficient use of airspace and the expeditious flow of air
traffic including, but not limited to, procedures that enable aircraft to climb
efficiently, allow direct routings, reduce holding times and facilitate the
consistent use of continuous descent and low power/low drag (LP/LD)
procedures. This applies particularly above 7,000 feet where local

community impacts are not a priority.”"°

Change sponsors must consider and if necessary demonstrate how the
design and operation of airspace will impact on emissions. The kinds of

questions that need to be answered by the change sponsor are:

] are there options which reduce fuel burn in the vertical dimension,
particularly when fuel burn is high, for example, initial climb?
= are there options that produce more direct routeing of aircraft, so that

fuel burn is minimised?

Aviation Policy Framework, Department for Transport, March 2015.
https://www.gov.uk/government/publications/aviation-policy-framework

This is expected to be replaced by a new aviation strategy in 2018.
Paragraph 3.27 of the Secretary of State’s Air Navigation Guidance 2017.

December 2017 Page 28


https://www.gov.uk/government/publications/aviation-policy-framework

CAP 1616a Airspace design: environmental requirements technical annex

1.81

1.82

1.83

1.84

. are there arrangements that ensure that aircraft in cruise operate at
their most fuel-efficient altitude, possibly varying altitude during this

phase of flight?

It must of course be recognised that airspace design and operation is only
one element in determining the quantity of aircraft emissions. The design
of aircraft and engines, general growth of air traffic, capacity and load
factors of aircraft, airline operating procedures and other factors will all
have an influence on aircraft emissions, although these factors are

outside the scope of the airspace change process.

For the purposes of the assessment of airspace change proposals, it is
deemed sufficient to estimate the mass of CO2 emitted for different
options considered. This can be calculated by multiplying the mass of
kerosene burned during flight by a factor of 3.18. Determining the
quantities of other emissions is considered to be too complex and
scientific understanding of the impact too poor for inclusion in

environmental assessment of airspace change proposals.

The mass of fuel burned and, therefore, CO2 emitted can be derived from
a range of aircraft performance models and simulators. An example is the
EUROCONTROL Base of Aircraft Data (BADA) model.

Change sponsors must estimate the total annual fuel burn/mass of CO2 in
metric tonnes emitted for the current situation, the situation immediately
following the airspace change and the situation after traffic has increased
under the new arrangements — 10 years after implementation. Change
sponsors must provide the input data for their calculations including any
modelling assumptions made. They must state details of the aircraft
performance model used including the version numbers of software
employed. The output of these calculations is then used as input for
WebTAG.
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Local air quality

1.85

1.86

1.87

1.88

Action to manage and improve air quality is largely driven by European
(EV) legislation. The 2008 ambient air quality directive (2008/50/EC) sets

legally binding limits for concentrations in outdoor air of major air

pollutants that impact public health such as particulate matter (PM10 and
PMz2) and nitrogen dioxide (NOz2). As well as having direct effects, these
pollutants can combine in the atmosphere to form ozone, a harmful air
pollutant (and potent greenhouse gas) which can be transported great

distances by weather systems.

The 2008 Directive replaced nearly all the previous EU air quality
legislation and was made law in England through the Air Quality
Standards Regulations 2010, which also incorporates the 4th air quality

daughter directive (2004/107/EC) that sets targets for levels in outdoor air

of certain toxic heavy metals and polycyclic aromatic hydrocarbons.

Equivalent regulations exist in Scotland, Wales and Northern Ireland.

Separate legislation exists for emissions of air pollutants with the main

legislation being the UNECE Gothenburg Protocol which sets national

emission limits (ceilings) for SO2, NOx, NH3 and volatile organic
compounds for countries to meet from 2010 onwards. Similar ceilings

have since been set in European law under the 2001 National Emission

Ceilings Directive (2001/81/EC), which was subsequently made into UK

law as the National Emission Ceilings Reqgulations 2002.

In the UK, responsibility for meeting air quality limit values is devolved to
the national administrations in Scotland, Wales and Northern Ireland. The
Secretary of State for Environment, Food and Rural Affairs has
responsibility for meeting the limit values in England and the Department
for Environment, Food and Rural Affairs (Defra) co-ordinates assessment

and air quality plans for the UK as a whole.
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1.89 The UK Government and the devolved administrations are required under
the Environment Act 1995 to produce a national air quality strategy. This
was last reviewed and published in 2007. The strategy sets out the UK’s

air quality objectives.

1.90 Part IV of the Environment Act 1995 and Part Il of the Environment
(Northern Ireland) Order 2002 require local authorities in the UK to review
air quality in their area and designate Air Quality Management Areas
(AQMASs) if improvements are necessary. An AQMA may encompass just
one or two streets, or it could be much bigger. Where an AQMA is
designated, local authorities are also required to work towards the
strategy’s objectives prescribed in regulations for that purpose. An air
quality action plan describing the pollution reduction measures must then
be put in place. These plans contribute to the achievement of air quality

limit values at local level.

1.91 The Secretary of State’s Air Navigation Guidance to the CAA states that
while the CAA should prioritise noise below 7,000 feet, consistent with the
altitude-based priorities and the Government’s policy to give particular
weight to the management and mitigation of noise in the immediate
vicinity of airports, there could be circumstances where local air quality
may be a consideration because emissions from aircraft taking off, landing
or while they are on the ground have the potential to contribute to overall
pollution levels in the area. This could lead to a situation where prioritising
noise creates unacceptable costs in terms of local air quality or might risk
breaching legal limits. The CAA should therefore take such issues into
account when it considers they are relevant, for example, when
determining airspace changes affecting the initial departure or the final

arrival stage of a flight.

1.92 Due to the effects of mixing and dispersion, emissions from aircraft above
1,000 feet are unlikely to have a significant impact on local air quality.
Therefore the impact of airspace design on local air quality is generally
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1.93

1.94

negligible compared to changes in the volume of air traffic, and local
transport infrastructures feeding the airport. However, airspace change
sponsors must include consideration of whether local air quality could be

impacted when assessing airspace change proposals.

Change sponsors must produce information on local air quality impacts
only where there is the possibility of pollutants breaching legal limits
following the implementation of an airspace change (or worsening an
existing breach of legal limits). The CAA deems that this is only likely to

become a possibility where:

. there is likely to a change in aviation emissions (by volume or
location) below 1,000 feet, and

" the location of the emissions is within or adjacent to an identified
AQMA.

If both conditions are met and an assessment of local air quality is
required, modelling of impacts must be undertaken using a recognised
and validated emissions model such as ADMS-Airport or AEDT.
Concentrations should be portrayed in microgrammes per cubic metre
(ug.m3). They should include concentrations from all sources whether
related to aviation and the airport or not. Four sets of concentration

contours should be produced:

" current situation — these may already be available as part of the
airport’s regular environmental reporting or as part of the airport
master plan

. situation immediately following the airspace change

= situation after traffic has increased but assuming the proposed
change has not been implemented — 10 years after the proposed
implementation date

. situation after traffic has increased under the new arrangements — 10

years after the proposed implementation date.
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Tranquillity

1.95

1.96

1.97

The consideration of impacts upon tranquillity is with specific reference to
National Parks and Areas of Outstanding Natural Beauty (AONB), plus
any locally identified ‘tranquil’ areas that are identified through community
engagement and are subsequently reflected within an airspace change

proposal’s design principles.

The Secretary of State’s Air Navigation Guidance recognises that given
the finite amount of airspace available, it will not always be possible to
avoid overflying National Parks or AONBs, and that there are no
legislative requirements to do so as this would be impractical. The
Government’s policy continues to focus on limiting and, where possible,
reducing the number of people in the UK significantly affected by aircraft
noise and the health impacts it can bring. As a consequence, this is likely
to mean that one of the key principles involved in airspace design will
require avoiding overflight of more densely populated areas below 7,000
feet. However, when airspace changes are being considered, it is
important that local circumstances, including community views on specific
areas that should be avoided, are taken into account where possible.
Therefore, in line with the Department for Transport’s altitude-based
priorities, airspace change sponsors are encouraged, where it is practical,
to avoid overflight of National Parks or AONBs below 7,000 feet.

In terms of portraying ‘tranquillity’ or any impacts upon it, there is no
universally accepted metric by which tranquillity can be measured,
although some attempts have been made. For example, Campaign to
Protect Rural England (CPRE) presented a set of tranquillity maps for
England in October 2006."" However, it is not obvious how such a
methodology could be reliably adapted for aircraft noise. Indeed,

discussions with the researchers who produced the maps indicated the

11 http://www.cpre.org.uk/what-we-do/countryside/tranquil-places
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difficulties in applying such maps for the purposes of assessing the

environmental impact of an airspace change.

1.98 The CAA will maintain a watch on research and ideas about the definition
and measurement of tranquillity, but no formal guidance can be issued at
present. Change sponsors may use the techniques described under
operational diagrams to communicate to consultees how the airspace will
be used. Assessment by the CAA of these aspects will be on a case-by-

case basis until methodologies are well established.

Additional reports relevant to airspace change proposals

ERCD Report 0904: Metrics for Aircraft Noise

1.99 This paper provides an overview of the metrics used to measure aircraft
noise. The review outlines the methods used to measure noise

internationally and the main strengths and weaknesses of each metric.

ERCD Report 1104: Environmental Metrics for FAS

1.100 This report describes a selection of metrics that may be used to quantify
and explain various environmental impacts. There are primary impacts,
which can be thought of as direct environmental indicators, and also
secondary measures, which are not directly related, but which may be
associated with or resulting from the primary metrics. The aim of the
report is to include descriptions of a selection of metrics that have been
consulted upon as part of the development of the Future Airspace
Strategy (FAS). It should be noted that the inclusion of such metrics in this

report does not necessarily mean they are in actual use at present.

CAP 1378: Airspace Design Guidance: Noise Mitigation Considerations when

Designing PBN Departure and Arrival Procedures

1.101 This document explores the impacts and possibilities of using

Performance-Based Navigation (PBN) routes to mitigate noise impacts.
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