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35013/152/1/W/1

Besluit van de deputatie van de Provincieraad, in verband met de aanvraag van Afdeling
Milieuvergunningen dienst West-Viaanderen tot het wijzigen/aanvulien van de
vergunningsvoorwaarden van INTERNATIONALE LUCHTHAVEN OOSTENDE gelegen te

Nieuwpoortsesteenweg 889 - (2) Dostende

De deputatle van de Provincieraad,

Gelet op het dacreat van 28 juni 1985 betreffende de milieuvergunning, zoals gewljzigd
blf de decreten van 7 februari 1990, van 12 december 1990, van 21 december 1990, van
22 december 1993, van 21 december 1994, van 8 juli 1996, van 21 oktober 1997, van
11 mel 1999, van 18 mel 1999, van 9 maart 2001, van 21 december 2001, van 18
december 2002, van 16 januari 2004, van 6 februarl 2004, van 26 maart 2004, van 22
april 2005 , van 19 mei 2006, van 22 december 2006 en van 9 november 2007;

Gelet op het besluit d.d. & februari 1991 van de Vlaamse Regering houdende vaststelling
van het Viaams Reglement betreffende de mliieuvergunning; gewijzigd bij besluit van de
Viaamse Executieve van 27 februarl 1992, bij besluit van 28 okteber 1992, bij besluit van
27 april 1994, blj besluit van 1 junl 1995, bij besluit van 26 juni 1956, bij besluit van 22
oktober 1996, blj beslult van 12 januari 1999, bij besluit van 15 juni 1999, bij besluit van
29 september 2000, blj besluitaen van 20 april 2001, besluit van 13 juli 2001, bif besiult
van 7 september 2001, bij besluit van 5 oktober 2001 en bij beslult van 31 mel 2002, het
besluit van 19 september 2003, het besluit van 28 november 2003, het besluit van 12
december 2003, het besluit van 9 januarl 2004, het besluit van 6 februari 2004 het
besluit van 5 december 2003, het besluit van 14 mel 2004, het besluit van 14 juli 2004,
blj besluit van 23 april 2004, bij beslult van 4 februar 2005, bij besluit van 29 april 2005,
bij besluit van 3 juni 2005, bij beslult van 15 september 2006, bij beshuit van 22
september 2006, bij besluit van 8 december 2006 en bij besluit van 9 februacd 2007 en

het decreet van 18 mei 1999;

Gelet op het beslult van de Vlaamse Regering van 1 juni 1995 houdende algemene en

sectoraie bepalingen Inzake milieuhygiéne (VLAREM II, Belglsch Staatsblad d.d. 31 juli

1995), gewijzigd blj besluit van 6 september 1995, bij besluit van 26 juni 1996, bij
besluit van 3 junl 1997, bij besluiten van 17 decembear 1997, bij besluit van 24 maart
1998, bij besiuit van 6 oktober 1998, bij beslult van 19 januari 1999, bij besluit van 15
junl 1999, blj besluit van 3 maart 2000, blf beslult van 17 maart 2000, bij besluit 17 juli
2000, bij besluit 13 oktober 2000, blj besluit 19 januari 2001, bij besluiten van 20 april
2001, bij besluit van 13 juli 2001, blj besluit van 18 januari 2002, bij besluit van 25
januari 2002, bij besluit van 31 mel 2002, bij besluiten van 14 maart 2003, bij beslult
van 21 maart 2003, het beslutt van 13 september 2003, het besluit van 28 november
2003, het beslult van 5 december 2003, het besluit van 12 december 2003, het besluit
van 9 januari 2004, het besluit van 6 februari 2004, het beslult van 2 aprl] 2004, het .
besluit van 26 maart 2004, het besluit van 23 april 2004, blj beslult van 14 mei 2004, bij
besluit van 4 februari 2005, bij besiuit van 7 januari 2005, bif besluit van 22 juli 2005, bij
beslult van 27 januari 2006, bij besluit van 15 september 2006, bij de besluiten van 8
december 2006, bij besluit van 8 december 2008, bij besluit van 22 december 2006 en

bij beslult van 9 februari 2007 .

Gelet op het decreet van 23 januari 1991 Inzake de bescherming van het leefmilleu tegen
de verontreiniging door meststoffen zoals gewijzigd tot op heden, inzonderheid art. 33
ter en de bijhorende ultvoeringsbeslulten (inzonderheid besluit van de Vlaamse Regering
van 29 april 2005 en van 12 mel 2006 - Besluit tot wijziging van het besluit van de
Viaamse Regering van 5 oktober 2001 tot uitvoering van artlkel 33 ter van het
mestdecreet) en gelet op het decreet van 22 december 2006 houdende de bescherming
van water tegen de verontreiniging door nitraten uit agrarische bronnen;
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Gelet op het decreet van 18 juli 2003 betreffende het integraal waterbeleid, inzonderhelid
op artikel 8, en het besluit van de Vlaamse Regering van 20 juli 2006 tot vaststelling van

nadere regels voor de toepassing van de watertoets;

Gelet op de <oa_m:am vergunning(en) en beslissingen die met betrekking tot de
exploitatie van de hlerna vermelde inrichting werden getroffen, en op de datum van de
indiening van de hlerna vermelde milieuvergunningsaanvraag van toepassing waren;

Gelet op het besluit d.d. 19/10/2004 van de deputatle waarbij de vergunning verieend
wordt voor het verder exploiteren en veranderen van een luchthaven voor een termlin
van 19/10/2024 en waarbij de vergunning gewelgerd wordt voor het aantal bewegingen
dat hoger ligt dan wat onder de in art.4 bij de bijzondere voorwaarden is vermeld;
Gelet op het MB. d.d. 25/04/2005 waarbij in beroep het besluit d.d. 19/10/2004 van de
deputatie wordt gewijzigd mbt, de bijzondere voorwaarden;

Gelet op de aanvraag dd. 16/08/2007 ingedlend door Afdeling Milieuvergunningen dienst
West-Vlaanderen tot het wijzlgen/aanvullen van de vergunningsvoorwaarden van ean
inrichting INTERNATIONALE LUCHTHAVEN OOSTENDE gelegen Nieuwpoortsesteenweg

889 - (2) Oostende
met als voorwerp:

In art.2.2,a.4. komt na :
*de maxImum toegelaten geluidshoeveelheid per vliegbeweging tussen 23.00 uur en

06.00 uur
- tot 31 december 2009 : QCpax = 82
- van januari 2010 tot 31 december 2014 : QCqu = 37

- vanaf 1 januari 2015 : QCrax = 12

de QC (Quota Count) wordt bepaald als voigt : QC = 1010
met G = maatstaf voor het bij de landing of het opstijgen gemeten geluidsniveau

vitgedrukt in EPN (dB)

als aanvulllng

*waarin G =
1° voor elke landing : bhet gecertiflceerde geluidsniveau In EPNdB van een

vllegtuig bij zijn maximale landingsmassa gemeten op het naderingspunt, min 2
EPNdDB

2° voor elke opstijging : de helft van de som van de gecertificeerde
geluidsniveaus van een vilegtuig In EPNdB op het laterale meetpunt en op het
meetpunt waarboven bij het opstijgen geviogen wordt, gemeten bij zijn maximale
landingsmassa, conform de voorschriften van ICAQO bijlage 16

In art. 2.2.a.6
“per kwartaal moet een rapport worden opgemaakt, waarin een overzicht wordt gegeven

van de hoeveelheid vliegbewegingen tussen 23.00 uur en 6.00 uur per viiegtuigtype met
hun bijhorende QC-waarde en waarin tevens de totale geluidshoeveelheid van de
vertrekkende viiegtuigen In die periode per seizoen worden berekend.

DIt rapport dient steeds zo snel mogelijk te worden bezorgd aan de buitendienst West-
Vlaanderen en het hoofdbestuur van de afdeling Milleuvergunningen, aan de afdeling
Mllleu-Inspectie en aan de cel Geluid van de afdeling Aminabel”

Te vervangen door

“per kwartaal moet een rapport worden opgemaakt, waarin een overzicht wordt gegeven
van de hoeveelheld vliegbewegingen tussen 23.00 uur en 6.00 uur per viiegtuigtype met
hun bijhorende QC-waarde en waarin tevens de totale geluidshoeveelheid van de
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vertrekkende viiegtulgen per kwartaal tussen 23.00 uur en 06.00 uur in worden

berekend.
Dit rapport dlent steeds zo snel mogelijk te worden bezorgd aan de buitendienst West-

Viaanderen en het hoofdbestuur van de afdeling Milieuvergunningen, aan de afdeling
Milieu-Inspectie en aan de cel Geluid van de afdeling Lucht, Hinder, Risicobeheer,

Miliau en Gezondheid”

Gelet op de stukken, waarbij wordt geattesteerd dat de vraag de verealste publiciteit
verkreeg, conform artikel 17 van het Vlaams Reglement betreffende de

milleuvergunning;

Gelet op het proces-verbaal houdende de tijdens het openbaar onderzoek ingediende
schriftelijke en mondelinge bezwaren en opmerkingen dd.10/10/2007 waaruit blijkt dat
407 schriftelijke en mondelinge bezwaren en opmerkingen werden Ingedlend, die
betrekking hebben op : lawaaihinder; stankhinder; dichte ligging van de start- en
landingsbanen bij woonwijken; onmogelijkheld van regulariseren van overtredingen en

van de normen; gezondheldsproblemen;

Het openbaar onderzoek werd harnomen wegens een vormfout. Dit openbaar onderzoek
is afgesloten op 10/11/2007. Er werden geen nleuwe/bijkomende bezwaren of

opmerkingen ingedlend.
Gelet op de Ingediende adviezen;

Gelet op het Gunstig advies dd. 24/10/2007 van het College van Burgemeester en
Schepenen;

Gelet o__u het stilzwijgend gunstig advies ten aanzien van de vraag tot wijziging van de
voorwaarden dd. van de Vlaamse Overheld, Agentschap R-O Viaanderen, ruimtelijke

ordening;

Gelet op het Gunstig advies ten aanzien van de vraag tot wijziging van de voorwaarden
dd. 5/11/2007 van de Provinciale Milieuvergunningscommissie

Gelet op de ligging van de inrichting In een gebled dat volgens de voorschriften van het
gewestplan Oostende-Middenkust (d.d. 26/01/1977) gebied voor bestaande

luchtvaartterreinen is:

Overwegende dat (motivering vanuit oogpunt van de stedenbouwkundige en ruimtelijke
aspecten) gesteld kan worden dat de verandering van de Inrichting, dle het voorwerp van
de voormelde millleuvergunningsaanvraag uitmagkt, verenigbaar Is met voormelde

ruimtelijke en stedenbouwkundige voorschriften;

De voorwaarde mbt. de bepaling van de maximum toegelaten geiluidshoeveelheid per
vliegbewegling Is voor de luchthaven van Oostende op volledig analoge wijze
geconclpleerd als bij de luchthaven van Brussel-Natlenaal.

Zowel in de milieuvergunning van de luchthaven Zaventem als in het MB. van
26/10/2000 en het MB van 03/05/2004, betreffende het beheer van de lawaaihinder ap
de luchthaven Brussel-Natlonaal wordt de berekening van de QC en de variabele G (dle

in de formule van de QC voorkomt), expliciet beschreven nl,

On =] Qﬁm-w&\uo

G=
1° voor elke landing ; het gecertificeerde geluidsniveau in EPNdB van een viiegtuig bij

z{in maxirmale landingsmassa gemeten op het paderingspunt, min 9 EPNdB

Lr
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2° voor efke opstijging : de helft van de som van de gecertificeerde geluidsniveaus van
een viiegtuig in EPNdB op het laterale meetpunt en op het meetpunt waarboven bij het
opstijgen geviogen wordt, gemeten bif zijn maximale landingsmassa, conform de

voorschriften van ICAQ bjjlage 16

In het MB. van de luchthaven van Oostende is reeds expliciet verwezen naar de
benadering zoals deze is gebeurd voor de luchthaven van Zaventem door de opname van
volgende overweging :

*overwegende dat met het oog op de beperking van de geluldshinder voor de omgeving
het noodzakelijk is, naar analogle met de benadering gehanteerd voor de
milleuvergunning van de luchthaven van Zaventem, de volgende voorwaarde op te
leggen :

Een beperking van het aantal vllegbewegingen in de periode tussen 23.00 uur en 06.00
uur: de verplichting om per viiegbeweging de Quota Count te bepalen, dit is de
geluidshoeveelheid per beweging, zowel voor de beweging tussen 23.00 uur en 06.00 uur
als de periode tussen 06.00 uur en 07.00 uur; dat deze Quota Count als volgt bepaajd

wordt : QC = 1068520

Met G = maatstaf voor het bij de landing of het opstijgen gemeten geluidsniveau
uitgedrukt in EPN (dB) ; bedoelde QC vormt aldus tevens een goede maatstaf om de
hinderervaring door omwonanden tot een aanvaardbaar nlveau te beperken.

- een maximale QC voor de periode tussen 23.00 uur en 06.00 uur

de totale geluldshoeveelheid (QC) per seizoen, geproduceerd door vertrekkende
vliegtuigen tussen 23.00 uur en 06,00 uur

jaarlijks per seizoen (zomerseizoen, winterselzoen) moet een rapport worden
ingediend, waarln aen overzicht wordt gegeven van de hoeveeiheid viiegbewegingen
tijdens de nacht per vliegtuigtype met hun bljhorende QC-waarde en waarln de totale
geluidshoeveelheid van de vertrekkende vliegtuigen per seizoen wordt berekend; dit
rapport dient te worden bezorgd aan de buitendienst West-Vlaanderen en het
hoofdbestuur van de afdeling Milleuvergunningen, aan de afdellng Milieu-Inspectie en

aan de cel Geluid van de afdeling Aminabel

Met het oog op de volledige duidelijkheid is het noodzakelijk om de details van de
berekening expliciet mee op te nemen in de vergunningsvoorwaarden.

Om de leesbaarheid van het rapport over de <zmmvm£mu_:om: dienen ook een aantal
mems aangepast te worden.

De afdeling milleuvergunningen, indiener van het verzoekschrift, benadrukt tijdens de
vergadering van de provinciale milieuvergunningscommissie dat deze vraag tot wijziging

de manier van ultbating van de luchthaven nlet verandert. Deze vraag is er louter op
- gericht om een verduidelijking van de opgelegde voorwaarden in het MB dd. 25/04/2005

te bekomen.

Dat er bijgevolg aanieiding toe bestaat om de vraag in te willigen

Gelet op het verslag van de heer Gedeputeerde Bart Naeyaert, gegeven In zitting van
heden;

BESLUIT

Artlkel 1

§ 1. De vraag dd. 16/08/2007 ingediend door Afdeling Milieuvergunningen dienst West-
Vlaanderan tot het wijzigen/aanvulien van de vergunningsvoorwaarden van een inrichting
DAB INTERNATIONALE LUCHTHAVEN OOSTENDE gelegen Nieuwpoortsesteenweg 889 -

(2) Oostende
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WORDT INGEWILLIGD
zodat de vergunningsvoorwaarden als volgt worden gewljzigd/aangevuld:

Art. 2.2.a.4. uit het MB van de Juchthaven van Oostende
“de maximum toegelaten geluidshoeveelheid per vliegbaweging tussen 23.00 uur en

06.00 uur
- tot 31 december 2009 : QCxy = 82
- van januari 2010 tot 31 december 2014 : QC.x = 37

- vanaf 1 januari 2015 ; QCrmax = 12

de QC (Quota Count) wordt bepaald als volgt ; QC = 10(6-85¥30
met G = maatstaf voor het bij de landing of het opstijgen gemeten geluidsniveau

witgedrukt in EPN (dB)
wordt aangevuld met

“waarin G =
1° voor elke landing : het gecertificeerde geluidsnlveau In EPNAB van een

vliegtulg bij zijn maximale landingsmassa gemeten op het naderingspunt, min ¢
EPNdB

2° voor elke opstijging . de helft van de som van de gecertificeerde
geluidsniveaus van een vliegtuig in EPNdB op het laterale meetpunt en op het
meetpunt waarboven bij het opstijgen gevlegen wordt, gemeten bij zijn maximale
landingsmassa, conform de voorschriften van ICAO bijlage 16

Het rapport over de vilegtuigbewegingen

Om de |leesbaarheid van dit artikel ta verhogen is het aangewezen

enkel over kwartalen te spreken en het begrip seizoen te vervangen door kwartaal
“in die periode” te vervangen door “tussen 23.00 uur en 06.00 uur”, gezien met die

periode de nacht bedoeld wordt; het is dan ook aangewezen dit expliciet te
vermelden ’

Brugge, de ;g yoy, 2007

Waren aanwezlg: de HH. Paul mmm,«z_m\ Gouvarneur-voorzitter; de Heer Jan DURNEZ, de
heer Patrick VAN GHELUWE, de heer Dirk DE FAUW, mevrouw Marleen TITECA-
DECRAENE, de heer Gunter PERTRY, de heer Bart NAEYAERT, laden; de Heer Hilaire OST,

Provinciegriffier

De gouverneur-voorzitter,

Voor eensiuidend afschrift
Namans de Provinclegriffier:
Da aangesteide Afdetingschel,

De provinciedriffier,

L \\W
HilaireOs Paul Breyne
. K. DEWULF

AANDACHT !

Tegen onderhavige beslissing kan beroep worden aangetekend bij de Vlaamse Regering,
overeenkomstig de bepalingen van het Viaams Reglement betreffende de
milieuvergunning. Dit beroep dient binren de 10 kalenderdagen na verzending (voor de
exploltant en de betrokken adviesinstantles en besturen) of aanplakking (derden) bij ter
post aangetekend schrijven Ingediend, gericht aan de Vlaamse Minister bevoegd voor het
leefmilieu, op het adres van de Afdeling Milleuvergunningen van het departement



1.0

Tl

2007 17:19 Chv & partners Nv, 0232 P

Leefmilieu, Natuur en Energie (Graaf de Ferrarisgebouw (4de + &de verdieping), Koning
Albert [I-laan 20 bus 8 te 1000 BRUSSEL) of van het Kabinet van de Vlaamse Minister.
Tot staving van de ontvankelijkheld dient bij het beroepschrift een voor eensluidend
verklaard afschrift van het attest van verzending resp. van aanplakking gevoegd te

worden

/
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SUMMARY

This report describes a study that was undertaken on behalf of the Department for Transport to avaluate
the Quota Count {QC) system methodology using current data and noise modelling practices. The
results indicate that the QC system remains appropriate as a practical means of clessifying the noise

impact of arriving and departing aircraft.
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GLOSSARY OF TERMS

A-weighted A filter that is applled to the output of the microphone within a sound level

CAEP
dB
dBA

EPNdB
EPNL

ERCD

ICAO

Leq

SEL

SOR

meter to simulate the way the sensitivity of the human ear varies with sound
fraquency, broadly being more sensitive to high frequencles than low. With
this filter, the meter output Is A-weighted sound level.

(ICAO) Committse on Aviation Environmental Protection.
Decibel units describing sound level or changes of sound level.

Units of sound level on the A-weighted scale.

The measurement unit for EPNL.

Effective Perceived Noise Level. its measurement involves analyses of the
frequency spectra of noise events as well as the duration of the sound.

Environmental Research and Consultancy Department of the Civil Aviation
Authority.

International Civit Aviation Organisation.

Equivalent continuous sound level: the level of a notional steady sound that
over a glven period of time would have the same A-weighted acoustic energy

as the fluctuating nolse.
The maximum sound level measured during an aircraft fly-by.

Noise and Track Keeping monitoring system. The NTK system associates
radar data from alr traffic control radar with related data from both fixed

I

)

{(permanent) and mobils noise monitors at prescribed positions on the ground.

Sound Exposure Level generated by a single aircraft at a particular point.
This accounts for the duration of the sound as well as its Intensity.

Start-of-roll: The position on a runway where aircraft commence their take-off
runs.

v
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1. INTRODUCTION

11 The Quota Count (QC) system was introduced as part of a new night restrictions
regime for Heathrow, Gatwick and Stansted in 1993 (Ref 1). Aircraft movements
(amivals or departures) count against a noise quota for each airport according to their
QC classifications. The method by which QC classifications are determined was
based on a 1991 analysis of akcraft noise data that was then available’. The QC
classification Is intended to reflact the contribution made by an aircraft fo the totel
nolse impact around an alrport, the latter being expressed by the total Quota Count -
the sum of the QC classifications of all amrivals and depariures. Classifications are

assigned separately for arrivals and departures.

12  QC classifications measure noise in relative terms: a QC/2 aircraft is deemed to have
twice the Impact of a QC/1 aircraft, a QC/4 aircraft has four times the impact and so
on. The QC classifications of aircraft ara determinad from their certificated noise
levels, which are measured in EPNdB. Although certificated EPNLs can fall
anywhere within a wide rangs, they are grouped for practical QC purposes into
3 EPNdB-wide bands (although the highest and lowest bands are unlimited).

Because a 3 EPNdB difference in noise level corresponds to a twe-fold difference in
noise energy, successive QC classifications increase by multiples of 2.

13  However, for reasons to be reviewed, amivals contribute less fo the total noise impact
than departures - for the same cartificated EPNLs. To allow for this, the arrival
EPNLs are adjusted downwards by 9 EPNJB to achieve QC classifications that are

comparable with those for departures.

14  This 9 EPNdB adjustment has attracted criticism. At least in part, this is because it
suggests the noise of arriving aircraft is given less weight than that of departures,
despite the fact that actual noise levels under the descent path can be just as high, If

not higher.

15 It has also been recognised that the 1991 analysis was limited in various ways, not
least bacause the data were mainly obtained in the 1980s when aircraft noise
contours were dominated by Chapter 2 aircraft. Aircraft fleets and the ways in which
aircraft are flown have now changed significanty and It was agreed that a necessary
part of the next review? of the night restrictions regime wotld be to carry out a study
1o re-evaluate the QC classification methodology using up-to-date data and modelling
practices. This report describes the work camied out for the Department for Transport

by ERCD.

2 THE BASIS OF THE QC RATING SYSTEM

21 That QC classifications are designed to indicate the contributions individual aircraft
make 1o the total noise impact around an airport has already been noted. Impact' is
the aggregate adverse effect of the noise on people and it is quantified by taking

's Direclorate of Operational Research and Analysis (DORA),

" The 1991 analysis wag carried out by the CAA
which later became known as the Environmental Research and Consultancy Department (ERCD). Although not

reported at the time, relevant parts of the 1991 analysis have been reproduced in this document.

2 The Government currently review the night restrictions regime for Haathrow, Gatwick and Stansted
approximately every five or six yoars and intend to consuit on the next night rastrictions regime by the end

of 2003.
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account of noise exposures and the numbers of people affectad. Thus, for example,
for the designated London airports, annual reports prepared by ERCD give the
numbers of people residing within 16-hour (0700-2300) Leq contours representing

low, medium and high levels of aircraft noise Impact.

Although, at present, no comparable Leq contours for night-time are published, a
basic precept of the 1993 night restrictions scheme was that it should effectively 'cap’
night-ime noise exposures as they would be Indicated by Leq contours. The
contribution a single alrcraft movement (amival or departure) makes to those contours
depends on the total noise energy emitted - and thet in tum can be defined by its
'noise footprint' - the greater the energy, the larger the footprint. Footprints
graphically compare the noise impact potentials of different alrcraft; if dwellings were
spread uniformiy within the footprints the numbers of residents encompassed would

be directly proportional to the footprint areas.

Like Leq contours, noise footprints are lines of constant nolse level on the ground.
But for one single aircraft movement, that noise level is expressed for example in
EPNL or A-weighted Lmax or SEL, not Leq which describes average noise exposure
generated by the entire aircraft fleet using the airport Leq contours can be thought of
as an aggregation of individual footprints from an average day's (or night's) traffic,

Before 1993, night traffic quotas were based on aircraft ‘night noise (NN) categories’.
These were linked directly to noise foolpfint areas that were calculated using the then
current CAA noise contour model from data supplied by the aircraft manufacturers
(and checked by the CAA's Noise Certification Group). But practical experience led
to the conclusion that an altemative scheme was required that was more transparent
and more easily administered. As a matter of policy thersfore, the aircraft Qc
classifications introduced in 1993 were based on official certificated noise levels
becauss these are (i) generally considered to be reliable indicators of aircraft noise
performancs, (i) available for practically every civil fransport aircraft operating in the
westem world, (iii) openly published and therefore readily applied by administrators of
the scheme, and (iv) correlated with noise footprint areas which, as before, were
taken to be appropriate measures of 'noise impact'. (In principle, SELs could also be
calculated from the same certification test data, but as these are not required by the

regulations, they are not usually available.)

To understand why and how the certificated noise levels are correlated with footprints
It is necessary to consider how amival and departure noise is specified under the
alrcraft noise certification procedure (Ref 2). There are three 'reference points
approach, under the descent path 2000 m before fanding threshold; lateraf (or
sidsline), at the point where noiss is greatest on a line 450 m to the side of the initial
climb after lift-off; and flyover, under the departure climb path, 6500 m from Start-of-
Roll (SOR). Thess are shown in Figure 1 in relation to flustrative noise footprint
components. Test aircraft perform prescribed arival and departure procedures past
microphones located at these referencs points. Noise levels in EPNdB are measured
under stringent test conditions which are subject to the scrutiny of the certificating
authorities. The measurements ara repeated a number of times to ensure that the

mean valuss are accurate,

The 1991 study focussed on the relationships betwean footprint areas and noise
lavels at the certification reference points under normal operating conditions at the
London alrports - not the certificated noise levels. For amivals, footprint areas were
found to ba highly commelated with the level La at the approach reference point, For
departures a high correlation was achieved when the sideline and flyover levels, Ls

P.
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and Lf were simply averagad, the result being referred to as the 'departure’ noise
level Ld = (Ls + Lfy/2. The results of the 1991 analysls are lustrated in Figure 2.

This was generated using the then cumrent version of the CAA noise contour model
ANCON (Ref 3). Along with the 90 dBA SEL footprints® and their areas, the model
also defined the corresponding noise levels at the three reference points. The noise
levels (on the footprint boundaries and at the reference points) were expressed in A-
weighted SEL, the basic 'building block' of the official contour modelling metric Leq,
not EPNL. In Figure 2, each point piotted on the graph shows the average footprint
area and average reference point noise level of one specific aircraft type or category -
as classified for the purposes of noise contour modelling. Straight lines fitted the
points very well so it was concluded that the reference point SELs were very good

‘predictors’ of footprint areas*.

Consequently, it was assumed that, for the purposes of classifying aircraft noise, the
previously used footprint areas could be replaced by certficated noise levels {(used in
this way). However, as it was a government requirement that amrivals and departures
were 'exchangeable’ within the night nolse quota - Le. that replacing an arrival by a
departure with the same classification, or vice-versa, should have no net effect on the
total noise impact - any classification, whether for an arival or a departure, should

indicate the same footprint area.

Figure 2 showed that, for a given numerical value of SEL, Ld is associated with a

substantially larger footprint than La and thus a [arger impact. This Is because the
approach reference point is much nearer to the aircraft flight path than the lateral and
filyover points - see Figure 3. Whilst arriving aircraft descending on a 3-degree glide
path pass 120 m (394 ft) over the approach reference point, departing aircraft are
further away from the lateral and fiyover reference points. The slant distance to the
lateral point is usually close to 550 m (1800 ft). Over the flyover reference point the
height varies considerably. In certification conditions it Is around 300 m (1000 ft) for
4-engined aircraft and 600 m (2000 ft) for twin-engined aircraft, Thus compared with
amivals, noise from departing aircraft typlcally travels between 3 and 5 times as far
before reaching the reference points. Thus even if the amounts of noise energy
generated by the aircraft were the same during arrival and departure (j.e. the same
footprint areas) the noise levels at the departure reference points would be between
about 8 and 13 dB less than the leve! at the approach reference point because of the

greater distance travelled by the noise.

390 dBA SEL, equivalent to around 80 dBA Lmax or 95 EPNJB, was racognised as a signiflcant threshold - of
both ennoyance and sleep disturbance. _

4 The foolprint areas are plotted on a logarithmic scale so Itis log (area) that is proportional o SEL.
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240 This difference had somehow to be accounted for by the system. It was handled by

3.1

3.2

subtracting a fixed differential of 9 EPNAB from the approach EPNL to calculate a
qualifying nolse level for amivals®. Thus, in summary, the two qualifying levels were:

For departures: Ld = [EPNL(lateral} + EPNL(flyover)}2
For amivals: La = EPNL(approach) -9

The QC ratings were then assigned according to the following table;

Qualifying level QC Classification
Greater than 101.9 EPNdB 18

99 - 101.9 EPNdB 8

96 - 98.9 EPNdB 4

93 - 95.9 EPNdB 2

90 - 92,9 EPNdB 1

Lass than 90 EPNdB 0.5

Less than 87 EPNdB - Exermpf®

RE-ANALYSIS OF THE RELATIONSHIP BETWEEN CERTIFICATED NOISE
LEVELS AND QC CLASSIFICATIONS

Critics have asserted that the 9 EPNdB adjustment understates the impact of
approach noise for at least three reasons:

(1)  the improved climb performance of modemn twin-et aircraft (together with the
replacement of many 4-jet alrcraft by twins), is likely, on average, to shrink
departure footprints;

(2)  equating the footprint areas ignores the fact that a substantial part of the
departure footprint falls on airport land (unlike approach noise); and

(3)  even when their 90 dBA footprint areas are equal in area, noise levels inside
the arrival footprints are greater.

All three factors would give more weight to amival noise impact than is allowed for by
the 9 EPNdB adjusiment. These concems have therefore been addressed in the

new analysis,

A further tachnical limitation of Figure 2 was that the noise levels at the certification

points were operational SELs (averages as defined by the noise contour model)
rather than certificated EPNLs (on which the QC classlfications are based). Atthe
time, little reliable information was available on the relationship between certificated

® Figure 2 showed that for equal footprint areas, the corresponding levels were more than 10 dBA apart (e.g.

reading from the graph, a

footprint area of 1 km2 corresponds to an approach level of 94 dBA but a departure

level of about 83 dBA). An adjustment of 9 EPNJB was adopted so as nat 1o understate the relative significance
of approach nolse and becauss it is an integer muhiple of the QC class interval of 3 EPNdB.

% Exempt sircraft are those
87 EPNdB and, in the case

which, on the basis of their nolse certification data, are classified at less than
of jet aircraft, algo have a maximum certificsted take-off weight not exceeding

11,600 kg.
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EPNLs and operational SELs at the certification polnts and it could only be assumed
that the slopes and spacing of the linss in Figure 2 would be replicated if the noise
levels could have been plotted as EPNLs instead. This difference has also been

investigatsd in the new analysis.

A basis of the original analysis which has been retained is that noise ‘impact’ can be
defined in terms of footprint area. This measure is not unique; numerous altematives
could be envisaged. However none are considered to be better; footprints provide
clear and simple illustrations of the pattems of noise around aircraft flight paths and
the enclosed areas are firmly related to noise energy which in tum defines the
contributions single aircraft movements make to the Leq contours. Footprints are
commonly used in scientific and technical literature for comparing the noise :
performance of different alrcraft types. In this analysis, as before, the 90 dBA SEL
footprints were used. Research published since the ariginal analysis was completed
(Ref 4) has confirmed that this levelis a significant threshold of sleep disturbance

and is thus a logical criterion for this study.

The resources which now allow a much more relevant and accurate analysis to be

conducted than in 1991 include (1) a substantially enhanced aircraft noise model
(Ref 5) and its assoclated database, (i} a comprehensive NTK-derived database

linking certificated EPNLS to actual aircraft movements and (iii) a Geographic
information System (GIS) graphics package for describing the airport boundaries.
There are two key diffsrences from the original analysis.

1) The aircraft types and categories are entirely Chapter 3, many of them high
performance twins, In 1991 aircraft that dominated the noise exposures
around the airports were Chapter 2 types with substantially different
performance and noise characteristics.

2) The reference point nolse levels are determined from official certificated noise
levels in EPNL, not A-weighted SELs from the same noise model that
produced the footprints.

In practice, the noise footprints generated by a particular aircraft, like the noise levels
at particular points under the fiight path, vary markedly from flight to flight - due fo
variations in aircraft weight and weather conditions. And dffferent operators of the
same aircraft type often uss different operating procedures; these too can have a
strong influence on the footprints. Thus, even if it were possible to determine
footprints for individual flights (and this is quite impracticable), their enclosed areas
would vary enormously. It is thus necessary to consider averages.

As before aircraft are categorised by type, i.e. by manufacturer and maodel and in
some cases by variant, The categories are 20 of those repressnted in the ANCON

database as follows:



Dee. 2007 17:20 Cow & partners e, 0232

3.7

3.8

39

Boelng 737-300

Boeing 737-600

Boeing 737-800

Boeing 747-200 Chapter 3

Boelng 747-400

Boeing 757-200 (with PW2037/2040 or RB211-535C engines)
Boeing 757-200 (with RB211-535E4 engines)
Boeing 767-200

Boeing 767-300

Boelng 777-200

BAe 146

Canadair Regional Jet

Airbus A310

Airbus A319/320/321

Airbus A330

Airbus A340

Embraer Regional Jet

Chapter 3 executive jets

Fokker 100

Boeing MD11

These aircraft represent the majority (88%) of aircraft movemnents at the designated
airports Heathrow, Gatwick and Stansted,

For each of these type categories, ANCON (Version 2.2) was employed 1o calculate
the average 90 dBA SEL footprints for arrivals and departures at each of the three
airports. The results differ between airports because the mix of aircraft variants,
operators (and hence operating procedures) and weights differ. In fact, the ANCON
database is constructed and maintained to repressnt the average type at each airport
as accurately as possible. The data describes the mean flight profile - the variations
of height, speed and engine power along the flight track - and the noise emission as a
function of power, for arrivals and departures. The footprints calculated using
ANCON represent the best possible estimates of the contribution of each aircraft type

to the current total noise impact around the airports.

Certificated noise levels are available from the certification authorities (e.g. the FAA

in the USA and the CAA in the UK) for each individuat aircraft type, model and variant
(including engine fit). Particular ANCON categories (or classes) usually embrace
more than one aircraft variant whosse certificated EPNLs differ (although precautions
are taken to ensure that the grouped variants have very similar noise performance
characteristics). To take proper account of this, the average EPNLs for each ANCON
class were calculated as weighted averages of the official certificated levels for each
of the variants. The weighting was the number of movements of the variant
expressed as a percentage of all movements of the type at the airport. The actual
certificated levels for each individua) aircraft were identified via its tail number.

Flgure 4 shows the 'raw’ results for all three airports plotted together. The vertical
axis, as before is the gross footprint area; i.e. no account has been taken of airport
land within the footprints. This updates Figure 2 in that (2) it covers the current
aircraft fleet which is vary different from that analysed in 1991 and (b) the current
ANCON model is more reliable than its predecessor. Also it overcomes one of the
limitations of the 1991 analysis by expressing the aircraft noise Jevels (horizontal
axis) in terms of actual {average) certificated EPNLs for each ANCON class rather

than average operational SELs.

P.
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There are many more data points in Figure 4 than in Figure 2 but these are also
more scattersd. The additional scatter, which was expscted, Is caused by two main

factors:

{1) Different derivation of reference point noise level. In the 1991 analysis
(Figure 2), these were SELs calculated using the same noise modsi that was

used to generate the SEL footprints. Thus the reference event levels and the
footprint areas had a common source. In the new analysis (Figure 4), the
sourcas are Independent: the footprint areas were calculated using ANCON
but the reference point lovels are average certificated noise levels in EPNL
determined by the aircraft manufacturer via standard noise certification
procedures, As in-service operating procedures are different from those used
for certification, so certificated EPNLs differ from the operational EPNLs that
would be comparable with the SELs in Figure 2. Operating procedures also

vary between aircraft types and between operators.

(2)  Different footprint and noise event lavel metrics. In Figure 2 the footprints
“and arrival and departure event levels were defined in the same SEL units. In
Figure 4 they are different; the footprints are still calculated in SEL (the basic
'building block’ of Leq) but the event levels are in EPNL (usad for
certification). EPNL and SEL are highly comrelated noise levei metrics but
they are not identical and the differences (EPNL-SEL) vary somewhat,

Aside from the higher scatter, another differencs In the new diagram is that the best-
fit straight (regression) lines have smaller slopes: 0.80 vs 0.92 for arrivals and 0.67 vs
0.91 for departures. The small difference for arrivals is probably just a consequence

of the greater scatter of the data. However, the difference for departures Is
substantial and suggests a fundamentally different relationship between the reference

point noise levels and the footprint areas; namely that the footprint areas grow less
rapidly with source noise energy than previously.

This is primarily a result of differences between operational and certification
departure climb profiles - which have grown because of the improved performance of

modem aircraft. For certification, the test aircraft takes off and climbs as quickly as

possible, But just before reaching the fiyover point, the engine power is cut back
sufficiently to maintain a safe rate of climb but also to minimise the fiyover noise. In
normal operation, aircraft cut back as soon as possible to minimise engine wear and
tear but not usually as deeply as for certification - in order to reach economical
cruising height as efficiently as possible. This generally means that the operational
fiyover noise level is higher than in certification, Differences tend to be greater for
smaller, less noisy aircraft, which generally have two engines and are therefore
capable of climbing relatively steeply after take-off and can therefore achieve
relativaly low flyover EPNLs under certification procedures.

Confirmation of this comes from the results of the EPNL monitoring study (Ref 6) to
compare operational and certfficated noise levels. Figure 5 plots average
operational EPNLs at the fiyover reference point with the certificated fiyover EPNLs
for 20 aircraft types. (In this case only the operational levels are averaged - over a
large number of measurements; the alrcraft are specific model variants at specific

certificated weights which have unique certification EPNLs.) The diffarences
between operation and certification are the vertical displacements of the data points
from the diagonal (equality) line. These evidently tend to increase at lower EPNLs.

The differences between Figures 2 and 4 would suggest that the differential -
between departures and arivals - is now greater for smaller footprints:

7
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1991 ANALYSIS NEW ANALYSIS

Difference at 10 km’ 11 dBA 11 EPNdB
Difference at 1 km? 11 dBA 14 EPNdB

The likely explanation for this is that the climb performance of the earlier jots was
generally poorer than today’s and, moreover, did not differ so markedly betwesn

lighter short range aircraft and heavier long range types.

But, like Figure 2, Figure 4 also disregards the effect of airport land; those parts of
the footprints that lie within the airport boundarias and may be considered not to have
a community impact. This is comected in Flgure 6 In which net footprint areas are
overlald on the gross areas plotted in Figure 4, For each airport, footprints were
calculated for nominal straight-out departure tracks from each runway (for both
directions). Net areas were calculated by subtracting any enclosed alrport Jand area
from the gross figures. The results were then averaged across all unways. Thus
each 'net’ datapoint in Figure 6 represents one aircraft type at one airport. Of course
very small noise footprints fall mostly within the airport boundary so that their net
areas approach zero. To avoid the severs non-linearities which this introducss into
the relationships between net footprint area and EPNL, areas of less than 0.1 km?
have been omitted from Figure 8 and the comesponding regression analysis.

It is apparent that the area comrection has a substantial effect upon the mean
relationships, especially for departures where much of the noise generated during the
take-off and Initial climb falls on airport land. The adjustment is thus greater for
quieter sircraft for which the take-off noise represents a grester proportion of the total
footprint areas. As a consequence, the bwo net area regression lines are essentially
parallel (the slopes are 1.03 for departures and 1.09 for arivals) and their horizontal
separations at 1 km? and 10 km? are equal at 9 EPNdB (fo the nearest decibel).

It is thersfore concluded that when the deficiencies of the original analysis (identified
at the beginning of this section) are remedied, the mean relationships bstween
certificated EPNLs and the nat 90 dBA SEL footprint areas ars quite consistent with
thosa inherent in the QC system, namely a doubling of impact per 3 EPNdB and a
difference of 9 EPNJB for arrivals and departures. This does not mean that this new
analysis confims the integrity of the original analysis. Rather it appears to have
demonstrated that the effects of two deficiencies of the original study, namely (i) the
neglect of airport land and (ii) the unjustified assumption that certificated EPNLs and
operational SELs are equivalent footprint indicators, tum out to be somewhat seli-
canceliing. However, a residual difference is that whereas the existing ‘differential’ of
9 EPNdJB was adopted as a cautious application of a measurad 11 dBA, the
measured mean differential is now truly 9 EPNdB. This 2 EPNAB shift mey be
attributed o the fact that the reductions of departure noise achieved by modem
Chapter 3 aircraft have not been matched by equal reductions of approach noise.

It is equally obvious that the scatter of the new data points in Figures 4 and 6 is
substantially greater than that of the original data in Figure 2 so that, insvitably, the fit
of the regression linas Is less good (meaning that deviations of individual aircraft from
the means are generslly larger). Without changes to the noise certification procedure
itself, the comelation coutd only be improved by using a much more elaborate index of
footprint area than the simple ‘qualifying EPNLs'. This Index would have to take
detailed account of variations in aircraft operating procedures and differences
between airport layouts. Although theoretically possible, it would be too complex for

8
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routine application by airport staff and others administering the QC system and to
explain to the public.

Despite the Inherent variance, the results of this analysis indicate that the existing QC
system remains appropriate as a practical means of classlfying aircraft noise impact
for quota purposes - insofar as it is thought unlikely that any alternative simple-to-
determine classifications would better indicate the footprint-based noise impact of

modem aircraft.

Figure 6 summarises the evidence that would support the continued use of the
existing QC system, i.e. the slope of the lines that makes 3 EPNAB correspond to a

two-fold change of QC number and a 9 EPNdB separation between the arival and
departure lines. However, it s necassary to consider how this might best be
presented in order to convey to the affected parties, as clearly as possible, the

strengths and weaknesses of the system.

One way is illustrated in Figure 7 which is a replotted 'scatter diagram'’ of net footprint
area against reference EPNL. For arrivals, the reference EPNL is the cerfificated
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coloured red show where amival nolse reaches higher levels than departure noise.
Over airport land only the outermost footprint is shown.

It Is evident that the excesses (of ammival SELs over depariure SELs) vary in extent

and are relatively mors significant at lower QCs, i.e. smaller 80 dBA SEL footprints.

This is attributable to the greatsr climb gradients of the smaller (less noisy) aircraft -

for these the flyover levels are proportionately lower so that (as their descent

gradlents are unchanged) the difference between flyover and approach levels

increass. Table 1 gives relevant statistics for the same illustrative footprints depicted

in Figures 8 to 11 - specfically:

(a)  the average SELs within the net 30dBA SEL footprints (and the differences),
and

(b)  the percentages of the footprint areas within which SEL is greater for arrival
than anywhere under the corresponding departure footprint.

The differences betwsan the average levels within the amival and departure footprints
are relatively small and certainly very much less than 9 dBA; they lie in the range

from 0.35 to 0.57 dBA for QC/2 and QC/4 operations and from 0.8 to 1,13 dBA for
QC/0.5 and QC/1 operations. Flgures B to 11 show that locally the excesses reach
bstween 5 and 9 dBA but they are confined to relatively small areas close to the
airport boundary. For QC/2 and QC/4 operations the excesses cover less than 4% of
the net footprint areas. For the QC/0.5 and QC/1 operations excesses extend further

- by up to 16% of the footprint area.

CONCLUSIONS

The limited 1991 analysis from which the QC system was derived has been repeated
using modem alrcraft data and noise contour methodology. This has shown that the

system - the method by which aircraft QC classifications are determined from official
ceriificated noise lovels - remains appropriate insofar as it is thought uniikely that any
altemative simple-to-determine classifications would better indicate the footprint-

based noise impact of modem eircraft.

The analysis also confirmed that, atthough amivals and departures with the same
footprint areas {(and thus QC classifications) have reference EPNLs which differ by
9 EPNdB on average, the areas within which levels under the approach path exceed

those reached under the departure path are relatively small,

Uttimately the reliabillty of any classification system based on certification depends on
the correlation between certificated and opsrational noise, This in tum is affected by
differencss in the aircraft operating procedurss followed in cerfification and normal
aifline service. These differences inevitably affect the reliability of the QC system. It
is possible that might be improved by future amendments to the ajrcraft noise
certification scheme - specifically to changs the manner in which flyover noise is
determined. ICAQ has already established a special CAEP task group to investigate
whether and how Annex 16 certification might be improved. Itis recognised that
there are important lessons for that study from the UK's experience of operating the

QC system,

10
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TABLE 1: AVERAGE LEVELS WITHIN NET 90 dBA SEL FOOTPRINTS
& PERCENTAGE OF ARRIVAL FOOTPRINT IN WHICH MAX DEPARTURE SEL EXCEEDED

Gatwick

Heathrow

Stansted

QCO.5 (twin): 2 sq km
260Ldep: Avge SEL, dBA

OBR Arr: Avge SEL, dBA
Difference (Arr - Dep), dB

Arrival area at higher level, sq km
Percentage of arr footprint area

92.36
93.35
0.99
0.16
8.0%

QC1 (twin): 4 sq km

26Ldep: Avge SEL, dBA

O8R Armr: Avge SEL, dBA
Difference (Arr - Dep), dB

Arrival area at higher level, sq km
Percentage of arr footprint acea

92.93
93.73
0.80
0.64
15.9%

QC1 (twin): 4 sq km

274 dep: Avge SEL, dBA

OBR AIT: Avge SEL, dBA
Difference (Arr - Dep), dB

Arrival area at higher level, sq km
Percentage of arr footprint area

92.42
93.55
113
0.57
14.3%

QC1 (twin): 4 sqg km

23 Dep: Avge SEL, dBA

05 Arr: Avge SEL, dBA

Difference (Arr - Dep), dB

Arrival area at higher lavel, sq km
Percentage of arr footprint area

92,76
93.60
0.84
0.28
6.9%

QC2 (quad): 8 sq km

26Ldep: Avge SEL, dBA

0B8R Asr: Avge SEL, dBA
Difference (Arr - Dep), dB

Arrival area at higher level, sq km
Percentage of arr footprint area

93 54
93.89
0.35
0.14
1.8%

QC2 (quad): B sq km

23 Dep: Avge SEL, dBA

0S5 Amr: Avge SEL, dBA

Difference (AT - Dep), dB8
Arrival area at higher level, sq km
Percentage of arr footprint area

93.20
93.61
0.41
0.24
3.0%

QC4 (quad): 16 sg km
26Ldep: Avge SEL, dBA

O8R Arr: Avge SEL, dBA
Difference (Arr - Dep), dB

Arrival area at higher lovel. sq km
Percentage of arr footprint area

93,93
94.28
0.35
0.14
0.9%

QC4 (quad): 16 sq km

27R dep: Avge SEL, dBA

O9L Arr: Avge SEL, dBA
Difference (Arr - Dep), dB

Arrival area at higher level, sq km
Percentage of arr footprint area

93.74
94.31
0.57
0.19
1.2%
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Noise footprint

(Contour of constant SEL)

Approach
{Landing) Flyover
\ (Climb)
2000m 6500m
l— from from .
threshold SOR

FIGURE 1 - AIRCRAFT NOJSE CERTIFICATION MEASUREMENT POINTS

IN RELATION TO ILLUSTRATIVE NOISE FOOTPRINTS
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Gross 90 dB(A) SEL footrpint area, sq km

100 — — — . . —— v —
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t O Departure footprint areas plotted agalnst average of SELs at flyover and sieline points
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FIGURE 2: RELATIONSHIPS BETWEEN IN-SERVICE AVERAGE GROSS FOOTPRINT AREAS

AND AVERAGE SELs AT CERTIFICATION POINTS: 1981 ANALYSIS
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FIGURE 3: DISTANCES BETWEEN THE AIRCRAFT AND THE REFERENCE POINTS
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Gross 50dBA SEL footprint area - gq km

10D [
Departures
Slopa = Q.67 /
10 Correlation = 93% }
ivals

= 0.90

1 — T — PR ek -

O /6 Slope
Correlation « 93%

78 81 B4 87 90 93 96 99

Reterence polnt EPNL

FIGURE 4: RELATIONSHIPS BETWEEN IN-SERVICE AVERAGE GROSS FOOTPRINT AREAS
AND AVERAGE CERTIFICATED EPNLS (NEW ANALYSIS)
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Measured EPNL
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FIGURE 6: RELATIONSHIP BETWEEM MEASURED AND CERTIFICATED FLYOVER EPNLs
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Net 90dBA SEL footprint area, q kan

100
Footpl[im aroas Lm nat of lairpcrl tand
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Slope = 1.03
Correlation = 91%
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(from Figure 4 Stope = 1.09
a / / & / Comrelation = 92%
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Reference EPNL

FIGURE 6: COMPARISON OF NET AND GROSS FOOTPRINT AREAS vs REFERENGE EPNLs
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100 —

| " T T 1 ]
For depariures: Reference EPNL = (Lateral EPNL + Flyover EPNL)2
For arrivals: Relerence EPNL = Approach EPNL

Net area of 90dBA SEL footprint - sq km

84 87 90 23 96 a9 102 105 108

Reference EPNL

FIGURE 7: RELATIONSHIPS BETWEEN NET FOOTPRINT AREAS AND REFERENCE (CERTIFICATED) EPNLs
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FIGURE 8: EXAMPLE QC1 AND QC4 FOOTPRINTS AT HEATHROW
90 dBA SEL contours and higher in 1 dB steps

QC1 2-ENGINED AIRCRAFT »
(area excluding alrport = 4 km*2)

Departurs contours

Arrival contours
A‘ll“&nﬁlll.ll‘] -

QC4 4-ENGINED AIRCRAFT -
(area exciuding airport = 16 km*2)

Departurs contours

Arrival contours
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11 Dec. 2007 17:22 Chv & partners Ne 0232

FIGURE 9: EXAMPLE QC0.5 AND QC2 FOOTPRINTS AT GATWICK
80 dBA SEL contours and higher in 1 dB steps

QCO0.5 2-ENGINED AIRCRAFT
(area excluding airport = 2 km*2)

Departura contours

Arrival contours

QC2 4-ENGINED AIRCRAFT
(area excluding airport = 8 km”2)

Departure contours

Arrival contours
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FIGURE 10; EXAMPLE QC1 AND QC4 FOOTPRINTS AT GATWICK
90 dBA SEL contours and higher in 1 dB steps

QC1 2-ENGINED AIRCRAFT
(area exduding airport = 4 kmA2)

Departure contours

Arrlval contours

QC4 4-ENGINED AIRCRAFT
(area excluding airport = 16 km*2)

Departure contours

-
-
-

Arrival contours __ s

0 1 2 3 4 5 6 7 8 9 10 Kilometers

36



[ Dec. 2007 17:22  Chv & partners Nr 0232 P 3]
FIGURE 11: EXAMPLE QC1 AND QC2 FOOTPRINTS AT STANSTED
90 dBA SEL contours and higher in 1 dB steps

QC1 2-ENGINED AIRCRAFT
{area excluding airport = 4 kmA2)

Departure contours

Asrival contours

QC2 2-ENGINED AIRCRAFT
(araa excluding airport = 8 km*2)

Departure contours Q __

Arrival contours ‘x
V%
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