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ABSTRACT

Air pollution and climate change caused by aircraft engine emissions are
the significant issues which should be urgently solved, since domestic and international
air traffic are expected to grow significantly and those issues can affect the
environment at national and global level. Thailand as a Contracting State of the
Convention on International Civil Aviation has to cooperate with other Contracting
States to protect the environment from the impact of aircraft engine emissions.
Thailand shall implement measures developed by International Civil Aviation
Organization (ICAO) under the Convention; including International Standards and
Recommended Practices (SARPs) contained in Annex 16 to the Convention, Environmental
Protection, Volume Il — Aircraft Engine Emissions, and Global Market-based Measures
(MBMs). The purposes of this thesis are to study and analyze whether Thailand
implements the environmental protection measures related to aircraft engine
emissions in compliance with the Convention; legal issues and limitations of the
environmental protection measures developed by ICAO under the Convention; and

guidelines for the implementation of the Global MBMs in Thailand.



The study found that

1) The International Standards and Recommended Practices contained in
the Annex to the Convention is an international organization resolution. In addition,
ICAQ’s International SARPs enforcement procedure imposed upon the Contracting
States called “Universal Safety Oversight Audit Programme (USOAP),” does not oversee
the procedure of the Contracting States for granting fuel venting certification and
emissions certification; and validation of those certifications granted by other
Contracting States according to the Annex 16 to the Convention, Volume II.

2) Thailand’s implementation does not comply with the International
SARPs contained in the Annex 16 to the Convention, Environmental Protection,
Volume Il - Aircraft Engine Emissions. Air Navigation Act B.E. 2497 (1954) does not
specify that fuel venting standard and aircraft engine emissions standard, and other
details shall be included in Aircraft Type Certificate and Engine Type Certificate. Also,
the Act does not specify criteria and process of granting the exemption of emissions
requirement for specific engines and does not empower the director general of the
Civil Aviation Authority of Thailand for validation of specific engine exemptions granted
by other Contracting States.

3) The aircraft emissions standard has not been issued under the
Enhancement and Conservation of the National Environmental Quality Act B.E. 2535
(1992), as a result, the officials under the Act cannot prohibit the operation of aircraft
when they found that aircraft emit air pollutants exceeding the level as specified in
the aircraft emissions standard issued in pursuat to the Act; to delay and inspect the
aircraft, access the aircraft or perform necessary actions to test aircraft engine and
equipment; and to impose the penalties upon the person who violates the official’s
order.

4) Thailand should adopt the Global MBMs developed by ICAO since it will
be beneficial for the economy and environment such as protecting trade barriers,
mitigating the impact of climate change.

To resolve these issues, Thailand should propose ICAO to amend the
protocol questions used for oversee the implementation of international SARPs in

Annex 16 to the Convention, Volume Il of the Contracting States under USOAP.



(6)

Thailand should also amend Air Navigation Act to ensure that Thai legislations comply
with the provisions of Annex 16 to the Convention, Volume IIl. Moreover, Thailand
should issue the aircraft emissions standards under the Enhancement and Conservation
of the National Environmental Quality Act so that the officials under the Act can
prohibit the operation of aircraft which emit air pollutants exceeding the level as
specified in the aircraft emissions standard; to delay and inspect the aircraft, access
the aircraft or perform necessary actions to test aircraft engine and equipment; and to
impose the penalties upon the person who violates the official’s order. Lastly, Thailand

should amend national policies and legislations for the adoption of Global MBMs.

Keywords: Emissions, Aircraft Engine, Aircraft, Aircraft Operations, Aviation, Air
Transport, Air Pollution, Air Pollutant, Climate Change, Greenhouse Gas,
International Standard and Recommended Practices, Market-based
Measure, International Civil Aviation Organization, ICAO, Convention on
International Civil Aviation, Chicago Convention, Annex to Convention on
International Civil Aviation, Air Navigation Act, Enhancement and

Conservation of the National Environmental Quality Act
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wanwnvihliaun nenaluauindukasusnalnalfesauiuduanas wenaind laideves

::4' ¢ | & s s & 3 i
LATeIsUADINIAETIU Wi Agasuaulaeanled Aglulnsiausenled gnUdselagnse
dussganiatulnsinailesuunazansiinaileddns vilvidiuuseneuvesussenin

N (Y [ a a P [ ! 1
Waguuuas suluaunnvesniswaguudasaningiennia iesaindyninenand deua
nIgnUsodundaunsluszauinsdulazrsziulan 3300991A8AUTINLDVOIUTEINARIY 9
TuN1IMNUANIAINITANATOILATSNYIFIWING 0N LileankazI1ian1sUdeslaLdeves

LAY UADINIAYIUINNNITVUTLAINUTENA
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geamnssunsiulugramnssuidsnsnmaiulauniigatulan Tnefivsuiu

Audeen sinTwduaeavinlugae 7 - 8 Uikuun wazaainasiingsudnasainlugs
10 - 12 U 9remin'® msiivlavesgeaimnssunistuiidadeunainnisiivlnveursugia

o L3

nszualanAdad n1siiulnvesgeaImnssunITvisaie) wagn1sudiduseniteaienisiy
FUIN9AATUDIA18N15TUAUNUAT (Low Cost Airline)" Faluguwuugsiawuulng
nsunlnunaen1siueiagd (Southwest Airline) luansgawsn et w.e. 2514'

MungnTIAlagasiaInItaen1stuiiliusniswuuiuguuuy ? aren1su

=b
e
=
)
-]
al
3O

o w 1 a

AuuidunuImddgdenisiivlnvesgaaivnssunisiu’ Inegguilanduiuuiniden

o

AUNIRILDINAE LN UTIBUANT IO L LHBendnTAlagansvesatsn s iuduy e

1% Paul Hooper, Bridget Heath and Janet Maughan, “Environmental Management
and the Aviation Industry,” supra note 5, p.115.

1 1cAO Ifmunddiendiin “enensdusiunusin” Blugilonsiiunisvuds
N9DINAIZNINUTENA (Manual on the regulation of International Air Transport, Second
edition, 2004, Doc 9626) vivaneda aensdudifilassaisdunuroudnswuiloisuiiou
fuanenistudu wazlauerlagasviodnsiiainit lngaenisdusuuioiadudase
woduununviSoanundesvesanensiundn

2Komsan Suriya, “The Impact of Low Cost Airlines to Airline Industry: An
Experience of Thailand,” Accessed June 13, 2015, http://tourismlogistics.com/pdf/LCA1
_Komsan.pdf

B IcAO Iivuadniemdiin “aenstuiliuinsuuudugiuun” Blugile
N15AAUNITVUENINDINIATEIINYUTEMA (Manual on the regulation of International Air
Transport, Second edition, 2004, Doc 9626) Tvusnefis anen1sTuLUULMITIAYE0a8N150Y
waniliuinistueSetnenstufiniawane @enadenin aenstuadetie) wazliusnns
LLUULﬁmgﬂLLUUUszﬂauﬁaammﬂaszéfmaﬁﬁ’a seuumU U uIATes U3nsemnTuas
WPaeIRl S mUeEUAULLASeY As8NunEmLEATAINANATY LU Wosfuseslnuanssesu
WEdeuvieaudniiavaulud

" International Civil Aviation Organization, “Low Cost Carriers (LCCs),” Accessed

June 13, 2015, http://www.icao.int/sustainability/Pages/Low-Cost-Carriers.aspx
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frmgnisiliUiinaumsuudimisomeaiugeiu wrdmanszvudeduandoulneduilan
dndlug lanszniinfisnansenuaena

29ANINTOUNATOUTENINUIEINA (International Civil Aviation Organization:
ICAO) IdransaidUiinmunisudsglasansiislanagdfiatuan 5 Wuduaudedlans’®
Jusnnnin 13 Ruauausenlawns Tusswingd we. 2553 - 2573 lngdAnidudnsinisiivia
Yovaz 4.9 sia¥ InsUSunanisvuddudunsdussnin ssmmsiiniudesas 5.1 dod
daudumedumelulsamesiiniudosay 4.4 sel Usinamsvudsdudnilanaziiiudu
970 203.2 Wududuneilawmns® 1y 562 uay 885 wWuaususenlawns Tul w.a. 2573
waz 2583 muanu lnsAnidudnsinmsiiivlniesas 5.2 At sewinel w.a. 2553 fia 25731
dlousuamudeanislduinisvudmisenniaiivaindy gaaunIsun1siufveefi
puilude vilidinisaddlassadisiugiu Wy anoadanazermsdmiunsdudueny
aundu warlasamsveneauudu’® vlilsmamudeimsmduudemdaiiuiy dma
nsznudfsoaunniazinvesuyud naoniudsindonrilusziutesiunagszaulan
Tnefanvnanuaivnisernialuauiudusazusalndidssuinisiuasuudasann
Nl

AENITUINMIIEIINASFUATTmsABULasEn Mg oA (Intergovernmental

Panel on Climate Change: IPCCO)"’ $auAUANENITUNITUIERUNIINY @S UAINDANS

1 YSununisvudelagaisAniduausdeilans n3e Revenue Passenger-
Kilometres (RPKs) furauainduiuglnsansgaisseymsiivuds

6 YSunaunisvudduinAndusiusenlawns vse Revenue Tonne-Kilometres
(RTKs) funmanntmiindudnanssosmfivuds

" International Civil Aviation Organization, ICAO Environmental Report 2013,

(Montreal : International Civil Aviation Organization, 2013), p.18, Accessed January 30,
2016, http://cfapp.icao.int/Environmental-Report-2013

'8 Ben Daley, supra note 7, p.1.

(%
Y

¥ JansdulagasAnisgnlisuingalan (World Meteorological Organization:

WMO) s ulasen1sdaninaoniisanysesuid (United Nations Environment Programme:
UNEP) Tl .6 2531 1ioUseiliutayaniaing1enans Hansenuiagisn1sdninnag/v3e

[

Jsuimiunmsidsuidasaningiiennie uazdavindeuuziimaingimans maila dpumnie
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NouviseaaImsansianedulalau (Scentific Assessment Panels to the Montreal Protocol
on Substances That Deplete the Ozone Layer) 3AVUAZINELNITI8IIUNITANBUTOIN1TTUY
wazUITEINIALan (Aviation and Global Atmosphere) Tul w.¢. 2542 m1u ICAO 59990
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G]’e)ﬂ’]il,ﬂﬁEJuLLUaQﬁﬂ’]WQlI@’]ﬂ’]ﬂ ANLUUIREAY 2 GZJENﬂ’]i‘UaE)EJﬂW“UﬂWiU@uI@E]E]ﬂI‘U@VIM

uwdarilinnianssuveayednslan® laeiwasveulneenlending1d Sevay 62 11an

[ o

Wenduseninausema?! nazdmdusosay 13 vaan1svuassfivarsuaulaneanlannd

(%
v o ¢

WRAIANLENAINAIANITVUAIZ DNNITIA1AN15aiIn N1sUassfwasuaulaeanlanann
a a da{ I~ v = ] = o % =
Aanssunstuazgeduiluiosay 3 vet Tugael wa. 2443 - 2558 (Auinaindeyalud
W.A. 2535) Waro1Rvsiiugeiudnievar 5 mnliflunsnisunlula 92
v a o ¢ ¢ \ A | a wa a

LmeimmﬂwmiUauimaaﬂimwgﬂﬂaa&mﬂmmﬁmumﬂgummwu
sersUsemafadudndiuliuinidn Weaeudulsuiunisuassfisaisueulneanlas
31nNsndnnIAgRaInIINaY woiku AR IUT I YUAIN 19D INALNE Y way

laidengnudseanunaniaseseudeIniAe1u JaUseneunleiouareunadig | gnudey

wswgiaileadyyisgnifeudygrandseyivfitaignisilisuilasaningiiennia

] U

(Conference of Parties to United Nations Framwork Convention on Climate Change) 58938

%0 |ntergovernmental Panel on Climate Change 2007, Climate Change 2007:

Mitigation. Contribution of Working Group Il to the Fourth Assessment Report of the

Intergovernmental Panel on Climate Change, eds. Bert Metz, Ogunlade R. Davidson,

Peter R. Bosch, Rutu Dave, and Leo A. Meyer, (Canada : Cambridge University Press,

2007), p.49, Accessed January 30, 2016, http://www.ipcc.ch/pdf/ assessment-report/ard/

wg3/ard wg3 full report.pdf.

! International Civil Aviation Organization, ICAQ Environmental Report 2010,

(Montreal : International Civil Aviation Organization, 2010), p.31, Accessed January on
30, 2016, http://www.icao.int/ environmental- protection/ Documents/ Publications/
ENV_Report 2010.pdf

“ |ntergovernmental Panel on Climate Change, supra note 20.

> European Commission, “Climate Change,” Accessed December 2, 2015, http://

ec.europa.eu/transport/modes/air/environment/climate_change_en.htm


http://www.cambridge.org/features/earth_environmental/climatechange/wg3.htm
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YDUATIIEUADINIFLIY
2.1 n1sUasyladavaanIassudainidAgu

1NAEIUEINNTaRUI b AYa18UTELAN Tag e nAeulaSUAUReNdInTU
ANSYUABNDNITNINYY AD 81INIALTIUUTELNNLASIDUTITULARDUAILLATDILUALUU
wosluwnuiianasaniinindss seninsfienniAe uufianistu nsessudainiAey
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YUbazTuans nailesans YINNANIZNURDAMNINEINFLAZIUUEMATBINISIUasULUAY
anmgiiennie Aeaznandsalull

“pInFeIu” (Aircraft) ey 1a3edle 9 Geanunsanseialaluusseinie lag

UfAseisemanlaleufiseuisenmainnsevideiulan® sududdenuluaianuanuig

" Ben Daley, supra note 7, p.6.
# Aircraft. Any machine that can derive support in the atmosphere from

the reactions of the air other than the reactions of the air against the earth’s surface.
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AARUINWAIUF YY1 aTUTl 16 11978N15ANATEIRUINRRY LauTl 1 (FysenAg1u®

% Y

FIADARADINUAINEINVDIAIIN “D1nAg1U” Tunses s T aiAnISsAUBINTA W.A. 2497

A7)

wa o 1

FeUgelAA1dn “onFenn” Tiineausnds insesmisaudanssitluusseinia lneujasen

wisonA LA IngBaszysniulilungnsensie®

N133UTEANUBIBINAY LA TRV LAYA1ETT Wi TngUssasAnisldany

v ' ' v
o o o faa o <

WIMINT0991N1AENY IIUIULATOBUANRAGY AAFIveseINAeu LTudy ukegelsiny
o 3 wieydyyrivhenmstunaiseuszninUsame™ lauusenieeuiu 2 Ussiom el
1) @1mAeU3g (State Aircraft)

9InAE1usg Ae 81nAuiildlun13iavesmnis AanIns uazA159a
oudynna Wideduduenagusy lgliiarsanandumitussyninilulddmiunisia
VIS AANINT kazisIavsell wWivesenmasuluensunsesy auduaaniunig
muAuguanisUfUnsveseiniasty aulagasidudmdfinms aanins 1539 wie
Uszmwumly tadesvunsdyuanaznzidouoiniaeny nsduununisdusaznisve
oy wdu Fudulumuuuimslunsduunerniaiuszesnaineiniaeiunalieu au

N5ANYIVRIANTNAUIENN589 ICAO TuT w.A. 25362

%% Annex 6 to the Convention on International Civil Aviation, Aircraft Operation

I Annex 7 to the Convention on International Civil Aviation, Aircraft Nationality
and Registration Marks

2 Annex 16 to the Convention on International Civil Aviation, Environmental
Protection, Vol. | - Aircraft Noise

# Wz Uy QAnIsAUINIA W.A. 2497, 11R3 4

30 Convention on International Civil Aviation, Article 3

*auyny Ansiwd, A1eSulenguuienisiiiuenid, (u.U.m. : w.Un., 2554),

w.21, AuduileTuil 3 NUAIRUS 2559, http://www.aviation.go.th/upload/download/file

ad43c2713a12310af905adea762b16d2.pdf
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2) amAgunaLsou (Civil Aircraft)
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seninausena” 13 uslude 96 (b) wiseudnyan A1 “UsnisiueInAsEnInelsene”

w188 uFn1siueInIageinulnui oo unvessguInnImiassaulu® denuy

g1 unalTeunUURNstusenInssemalamaneis onegunalseunudinisiu
FuuhunnImdesuuly

waNAINNITRUIUsELANAIuTngUssasatunisidaun e ydyyia waa
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APNWINUUNIDUF YY1 adun 7 MMiedyyifuaziasesvunensidouueoIniAg1uLag

YoUIAUVDIANZNTINAITNITTUNALTOU AUV 95 TeeiATsnuedyvftaznziiou uag

LHULAALATRINUNEDINAEIW FalundygRvesnianuinuisaydyqyrs adui 7

weanilunguungldteduludszmalne lauviUssianoiniaeiuiiotnguszasaluns
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=] [ a K = [ L c{'
ANLLUYUFYVIALALLATRIUNENELUEU LTU 2 Usznnuan (A9 2.1) Al 81n1Aeny

Ninni1e1n1e (Heavier-than-air) wageINIAIUTILUINTIOINTA (Lighter-than-air)

32 1798
33 Convention on International Civil Aviation, Article 96 (b)

* sryReniuny Lan 132 neufiy 144 ¢ (Fufl 24 fiquieu 2558), 1.18-24.
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ANA 2.1 MsIUNUTEIANYRIaINAenyY (Classification of Aircraft)

Free balloon { Spherical free balloon
Non-spherical free balloon

__ Non-power-driven

Captive balloon { Spherical captive balloon

__ Lighter-than-air _ Non-spherical captive balloon*

aircraft
Rigid airship
. Power-driven {Airship Semi-rigid airship
Non-rigid airship
AIRCRAFT _
— Non-power-driven Glider Land glider
{ Kite® { Sea glider?
Landplane®
\— Heavier-than-air — Aeroplane Seaplane”
aircraft h Amphibian?

Land gyroplane®
Gyroplane Sea gyroplane?

Amphibian gyroplana?

~— Power-driven = Rotorcraft
Land helicopter®
Helicopter Sea helicopter?

Amphibian helicopter=

Land ornithopter®

'— Omithopter Sea ornithopter?
Amphibian ornithopter®

1. Generally designated “kite-balloon”.
2. “Float” or “boat” may be added as appropriate.
3. Includes aircraft equipped with ski-type landing gear (substitute “ski” for “land”).

4. For the purpose of completeness only.

17:1/7: International Civil Aviation Organization, Annex 7 to the Convention on International

Civil Aviation, Aircraft Nationality and Registration Marks, (Montreal : International Civil

Aviation Organization, 2012), p.2.
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ameguitaAudeudnsunisvudwien1snIaYe Ao 91N1ALIUUTELAN

a

\A3090U (Aeroplane)®® (A il 2.2 uar 2.3) Fawvaduniesduduindoudiaiadesaud
Fifimnusaunninges (Super-sonic) wazidesdutuindeuiarioseudiifinnnudising
Wde4 (Sub-sonic) 1n1AguiildFuaudsudmiunisvudaiionisuidudainiilan fe
wiasduduindeussiaisssuduuumeslunuifianuiidinindes feufdanisiu

Tuussenmasulnsinaiesuukastuans inaiesana®®

AWM 2.2 1ATeTUIUY A320 NENGERDINTAEIU WaTUa (Airbus)

771:117: Airbus, “Gallery,” Accessed August 11, 2014, http://www.airbus.com/galleries/photo-
gallery/dg/idp/40675-a320neo-on-tarmac/?share=1

Y a

»* lumennuwiseydyynivhenmsiunaieussninsUssing atuil 7 1dhe
Lﬂ'%lawmaﬁﬁysmaLLaszﬁaummﬂmu A131 “Aeroplane” %1889 A power-driven
heavier-than-air aircraft, deriving its lift in flight chiefly from aerodynamic reactions on
surfaces which remain fixed under given conditions of flight.
Tudetsfuresnnznssunisnisdunadey atufl 95 Ideedemnedywd
warnzdou uwarwiuuanuA3oINEaINIAEIY A131 “A3esdu” MINeAINNI BINIAEIL
wiinniemadideduindeudldsunsien lunmsdudwlvganufizemainvesenia
ﬁﬂigﬁﬂ@iaﬂﬂsﬁqamagﬁuﬁmaamL’Jﬁﬂﬂﬁﬂéfﬂﬂzﬁusﬁq q fismunals
*® Yaw Out Mankata Nyampong, “Regulation of Aircraft engine emission
and the environment,” (Master Theses Institute of Air and Space law, Mcgill University,

2007), p.6-7.



19

A9 2.3 1eTestukuY B787 Anndnananiaenu Tuds (Boeing)

‘171'1117: Boeing, “Photostream,” Accessed August 11, 2014, https://www.flickr.com/photos/
theboeingcompany/14654177903

2.1.1 \p3asufaIMABIULasn1sUURANsTuvesanIAeIy
MARINLYEYA Y IITIEMITUNaS ausEiaUseng atdun 16 393
9 a Y oA ! a .:4' I3 | Yo a o 1
N13AUATEIAMING DY LauT 2 nsUaesladeaniasessudeiniaenu Wlalvadaiuenin
a 1% [ 1 < v N o 1 « a Sy .
wseseudld usagalsfiniy Tunawiynsuniwdenge Collins 131 “iAS038us” (Engine)
' di d' P [ [ I Id
neANn wasedle ¢ Meentuuuiiionlainaseu tnganiznasnuanuiou Wunaln
N13%1197U (any machine designed to convert energy, especially heat energy, into mechanical
work)®” @UNAUIYNTUN SN Meram-Webster A3 “weisaseus” (Engine) MuNeAI NI
al e Yoo [ [ 1 I al d' .
w3eelddmiunisudamdanusuuusie 9 Wuwsenauaznisiafioui (a machine for
converting any of various forms of energy into mechanical force and motion)*® Lazu1nsa 4
wAInsEUaANSIAUDINA WA, 2497 lanuuamdenu “lA3eeun” TAuNIenNin
d' e v oA 1 ] (% v al = Qy 1 [
w37 kT mued miuldlunistuindousinifeiy sunaoniadudIu gunsaiuay
AUUTTNOUTDUATOIUUALA LITINDIIUNR AU LATDIEUADINIABIUTINUIEAIUIT LATY

PlalunstuPaauaInIfeu

37 Collins Dictionary Online, s.v. “Engine,” Accessed March 25, 2016, http://www.
collinsdictionary.com/dictionary/english/engine
%% Merriam-Webster Online, s.v. “Engine,” Accessed March 25, 2016, http:/www.

merriam-webster.com/dictionary/engine
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LAIBeEUARINIAEIUTIgNARRTlUDINIALIU WU 1ATeITY LednaUnes

IS v

(1A 2.4) dutidAgylun1saielsinuaz LI tuLAaauUeINIABIY 9INIALIURTEE)

ansofnfuaieseudliinnnimilaaies el Jusgfunisesnuuueinimsuusiazyssinm
\desgudo A uilRndsluatnAeuduInnSuASessuRLUU RaRuRY (Gas Turbine
Engine) Zsanunsauudleifu 4 Uszian feil wesludn (Turbojet) wosTunden (Turbo-prop)
wasTuwnly (Turbo-fan) (A9l 2.5) wazmeasluwnsy (Turbo-shaft)® lnsiadessudunas
Usziniluszans amludunisadrussduuasnisldndsnudomauandsiuly wilag
wdnMsudInalnmsvhauveaesessuRlazUszaamliuansetuanniin

(%
Y

a o caa 4 a
AN 2.4 LATDIYUANAARIUUDINIAIUUITELNNLATDIUU

771:1/7: JetBlue Airways, “Images,” Accessed August 11, 2014, http://mediaroom.jetblue.com/

media-room/multimedia/all.aspx

% National Aeronautics and Space Administration, “Types of Gas Turbines,”

Accessed December 2, 2015, https://www.grc.nasa.gov/www/K-12/airplane/trbtyp.html



21

AN 2.5 LATDIEUADINIALTULUUMBTIULI J1 PWE00 NKHARLATOIEUADINAEIU

W59 wau Andld (Pratt & Whitney)

7/7:1/’): Pratt & Whitney Canada, “PW600,” Accessed August 11, 2014, http://www.pwc.ca/en/
engines/pw600

2.1.1.1 nalnmsvinauvaATasEudaInTAe

oA uilddmiunsudmamndediulmidwlvgfuindou
Feuswueme Fainnniauilvsiihiudemd wenaessudfuiufsuuunesluuly
wazuuumaslunen®™ nalnnisinureneadessudoinasiiuainmsitnduidemaa
gndatinlulustoawnlug (Combustion Chamber) HaufusInafinIaIngadasine
(Compressor) Bsfiannuduiazaufougeuazgninlyl silidomdainninunlnd dawa
IﬁLﬁmﬁW%ﬂwaiuﬁaqLmlwﬁe?fwmsJé’hLLazgmLUmWé’NmLﬁumeé’ﬂé’u (Propulsion Force)
Temaguduindeuluirmii uagfeiiinannszuiunseninifngn sudseynia
s 9 aggnudesiadulodegussenia®

Tuseninsiioniaeuufiinistu wiessudernimeaz il
difudemaaydeslodedssenevludefnsaiveulaoenlas (CO,) lovn (H,0) A
Tulasiaupanlan (NO,) a1susenaulalasaisuau (HO) AwalsuauNauuenlen (CO) A
Fawlogoonlud (SO, uazoyniafig 9 (Particles) Fadrulmgiiuiui (Soot) uagoynia
Faunn (Sulphate Particles) L1gussenie (a1 2.6) BlddruUseneuretusIEINIA

WasULUalnensatazlagdaunne i NANANSENUABAILINA DN

9 Ben Daley, supra note 7, p.20.
" Ben Daley, supra note 7, p.21.
*2 Ben Daley, supra note 7, p.23.
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n:ll & A ] A ¢
AINN 2.6 ﬂq?jLLazauﬂqﬂWQﬂUa@UQ"lﬂLﬂiaﬂﬂum@’]ﬂqﬂﬂqu

Fuel C H,+S

Ideal Combustion:
CO,+H,0 +N,+ 0, + SO,

N, + 02

Real CO,+H,0+N,+0,

Combustion: , g0 _+ UHC + CO + Cg,,, +NO +NO,
NO

x

7149: Aircraft Aerodynamics and Design Group, Stanford University, “Aircraft Emissions,”

Accessed August 11, 2014, http://adg.stanford.edu/aa241/emissions/emissions.html

2.1.1.2 nsujuRnIstiuvesaIniAeny

anAeukAazUszInilanssauglunisufuanisdulusedu
Age (Latitude) Aumndnsfu orniAnufiinnasaiinindesadnuisedunsiuly
vssematulnsinadiosuaransinaiflosnouans Tuvnefioniaeuiifiaiu§aunnnis
s $nwspdunstuluussemaduansiinadies Sovaz 80 — 85 vesiaiirdu deglu
sefuAMNgINIANIeINABUiiInIndes 7 Alawns Tasusserniaveslandilddivsy

MsUFTRNIOU (gnndl 2.7) wseanidu 3 du §edl®
1) UsI8INIATEAUAaN (Boundary Layer) ﬁizﬁummgmﬁa 1 Alawng

niulantuuiuaziganeunals Fuduseiuanugsionimeiuljiinisdulusaza

¥
=3

Turs9snsUfdRmsdutiuasesennidey (Landing and Take-off Cycles: LTO) (gnnil 2.8)

* Yaw Out Mankata Nyampong, supra note 36.
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ANA 2.7 FUUTTEIMANLY I uN10U
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Troposphere

7117: The University Corporation for Atmosheric Research, “The Stratosphere - Overview,”

Accessed August 11, 2014, http://scied.ucar.edu/shortcontent/stratosphere-overview

A7 2.8 21933115UHURNMITNTUaBIaINIAEIY

> LTO-cycle

-
> -
7
- 7
7
7 —
-

Taxi / idle Taxi/idle

71107 Kristen Rypdal, “Aircraft Emissions”, Accessed August 11, 2014, http://www.ipcc-nggip.iges.
or.jp/public/gp/bgp/2 5 Aircraft.pdf
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2) ussernasulnslwailes (Troposphere) fszsuadnuas 9 - 13
Alawasaniulan Fuduseduiionnasuifinnusidinindesaansaujoainnsduls
pnumpiluussenimzanasludussduanugefiinniu®

3) UssBImetuansiivailesneuas (Lower Stratosphere) fiszéiu
A211ge 17 - 20 Alawnsainiulan Faduszduiieniasiuiifininusadinindsuay
o1MAguiiANmnnIAssannsasnuURnsouls qmmﬁiumimmmmﬁuﬁu
Tususeduanugsiisnntu Sanuuiannniuasiustiosniussenmatulnslnaies®

nsufuRnstuduannindufseiessuieiniaeuiieindoutine
21NAYIUINNAIUIBA (Apron) TUgameds (Taxi) itoimseuinadecdu (Take - off) Tugas
nadsnaniaieseuieImAs uyiauluseus LagilentinaumUALNTITIITNIIBINTA
wfeiranansatnaiostuld (Clear for take-off) Wnduvzisaiadessudlian vilisou
ASossusiaety Weataussenlieinimeiuassluoina (Airborne) luswinsiilowdediia
MnmswnlnsivesiaIossuignudesesnuiluuiniags esinasiuasslusiniaudy
tinduazansouindessusias iloldszdiunugs (Cimb) Weoglusziuaimmunluunud §o7
n150u (Flight Plan) wagiinTuazsnwiszaunistuy (Cruise) masaldunisdu waziloaneeny
wlndautudu (Approach) Uananig ﬁfﬂﬁu%amauLﬂ%aauﬁl,ﬁaamzﬁummqwm
91 ALy (Descent) Livasaen (Land) Tumsls Asuadeusiniaeuluganuaen
2.1.2 loidevauasosauiannisey

WiehdfugeamagnunludluiaTeseuieoniaeiu Myuazeun1acig 9

'
=

FrvanUasseanuiduladuvauesaseudoinimenu delsenavlumenigasuaulaaanles

Y

Samaz 70 loun Uaunindeear 30 Awlulnsiaueanlas arsusznaulalasansuau A

s 5 & o ¢ | = & |
A1suauuauuenien Madameslneanled uazeynimig q Fediulvgiluwin uazeyna

* Intergovernmental Panel on Climate Change 1999, Aviation and the

Global Atmosphere. Prepared in collaboration with the Scientific Assessment Panel to

the Montreal Protocol on Substances that Deplete the Ozone Layer, eds Joyce E.

Penner, David H. Lister, David J. Griggs, David J. Dokken, and Mack McFarland, (UK:
Cambridge University Press, n.d.), under “Emissions and the Environment,” Accessed

January 30, 2016, http://www.ipcc.ch/ipccreports/sres/aviation/016.htm
* Ibid.
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Fawln uiudesar 1% lnsUSunafirvuazauniatusand1eiuluaiugievenis U o

150U (A15199 2.2)

M5 2.2 USinaufeuazeuniafignidesanninIesdeuiainime1u

Species Emissions (g) per kg kerosene burned
Idle Take-off Cruise
CO, 3,160 3,160 3,160
H,O 1,230 1,230 1,230
NO, (as NO,)
Short-haul 4.5 (3 - 6) 32 (20 - 66) 79-119
Long-haul 4.5 (3 -6) 27 (10 - 53) 11.1-154
cOo 25 (10 - 65) <1 1-35
HC (as methane) 4(0-12) <0.5 02-13
SO, (as SO,) 1.0 1.0 1.0

7407: Intersovernmental Panel on Climate Change 1999, Aviation and the Global Atmosphere.

Prepared in collaboration with the Scientific Assessment Panel to the Montreal

Protocol on Substances that Deplete the Ozone Layer, eds Joyce E. Penner, David H.

Lister, David J. Griggs, David J. Dokken, and Mack McFarland, (UK: Cambridge University
Press, n.d.), under “Combustion Technology,” Accessed January 30, 2016, http://www.
ipcc.ch/ipccreports/sres/aviation/index.php?idp=99

ladgvanasassuiaInAgunUssnn snviuaisusenaulalasasveu
WaLABANSUBUNDUBNIYA Usrauseuay 10 nduluusnAUEUILTURaLSEnINgeINIAIU
° 1 a v ! & A 1 | &
nsTuas dnfeway 90 gnuaesluussematunglu diuaisuseneulalasasusuuag

Aaansuaulauan lwRTLAATULLDLAT DU URLNN LTI BLNA L UTE AU (VEULDINIALIUAIAY

% US Federal Aviation Administration, Office of Environment and Energy,

Aviation Emissions, Impacts & Mitigation: A Primer, (USA : US Federal Aviation Administration,

2015), p.2, Accessed January 30, 2016, http://www.faa.gov/regulations_policies/policy
_guidance/envir_policy/media/Primer_Jan2015.pdf
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a = a a b4 a d‘( a a p 4
LG]?FJ%J?JUUUIU&U’W@JUU) Joway 30 nnduluusiiuauindu wazdovas 70 Tuussoanie

lusgninenissnwsgaumsiy wseseudenireulaes iouazeunia

=

! ! ) = s a ¢ 1 [ I o
A4 9 Tngasegusseaniadulnsinailesuukazansiinailefarsaduusseaniadud
= o 2 6 == [ a & |a va a Y o § v
9 n1Ag1undasIinIndesdddlunisaudaienismayduiinistula vinle
drudsgnevveiusssnNAdsullatlagnsiuaglagsen® SedamansEnusenuAINeINTA
vuiiulanuazanmgiienniaveslan uagenadamansznuuwswnninisudesledyain
LATBUAEIUNIUEUULILlan 31nN1sAN¥Ives IPCC nudmwansenuainledenldey
I1NLATEI8UADINIAEIY wand1eiulunuszruauadunsuiiinsdukasussennia
(ussenadulnsinaieivioansiinailes) laldedndndmansenussduindounany
Usen1s Wy WaguuUasmududuresieseunszaniiegluussennie nelitinn1ssiusi
YoNUABULINTA (Contrail Cloud) wazagessa (Cirrus Cloud) Fuduannguilsveenis
WaguuUasanmgiiennia® wenaindl lugresenitamsduiiuasvesenireu lowduain
wn3esgudeInAg ulUivAsuwlasaududuvesitglulasiaueenled fglelou was
AUNIARNY 9 waziiuszruautuduveIfieasuaulaeanlen ™ nelvlinuaivniseinie
FavilvnunneinialuauinlukasusalnaiAesanas lnsfigwazoynianuassain
< (3 IS va o 1 1 ‘:’{/
iASeseudaINIAgUildnuskarAMEaNTR fwgna1inelul
2.1.2.1 finwi3eunszan (Greenhouse Gas)
6 L) < & a s R 1%
finmseunszaniluienidussdusenauresussenialanvionul
ailausounsyan’ Fullnuandilunisaaduaiusidainuiounieseddunisn (Infrared

Radiation) 10#°” Wafwisaunszangnudesgusseniaaznelminuingnisalisounsean

* Ibid.

*® Ben Daley, supra note 7, p.23

* Ibid.

% Ibid.

51 . « a & oAl IR T B VR
Environnet, “Angiiounszanaeszls uwnasiiuniayainudifey,” duAulile

JUN 30 uNIAU 2558, https://www.environnet.in.th/?page id=3708
52 99ANITUSUITIANISANULSDUNTLAN, “YRAVBINIBLIDUNTLAN,” FUAULID

Fufl 30 uns1Au 2558, www.tgo.or.th/2015/thai/content.php?s1=7&s2=16
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(Greenhouse Effect) 940uU51n9n190in195550918 *Fegresnwigamgiluusseinia
vadlantiasiuazlidsundatagradundu®™ lnefitgisounssangaaausadninuion

lunanedu wagAsy 9 ukedarusousenuluniainaisiiu vilviuywdaiusansadin
aglulanly dlufifingseunsganluussennieudd avviligaumgiifoudnluneunaisiu wax
wurdaluneunasiu wisgslsiniy Weiedeunsyandaudutuiulazdinali
UssENFaLnsafniusEnnudeuiinasaseusonuenitulanlduiniu’® usseanielan
Razflgamgigeiu sl msifiuvesgumgilanldlfulsiumuuinafvdounssanfifiuiu
desnfredeunszaniivatseia wu freesueulasenlas Aeiinu Arvlulnsiau
sonles [udu Feinedeunszanusazvieiidnanimlunisnelminnnizideunszan (Global
Warming Potential: GWP) Aluandnsefiu Ima%uagiﬁuﬂaz%w%mwiuﬂﬁLLﬂi%’ﬁmm%fawum

luanakazargvasingiuluusseinia®

'
o w =%

finwisounsyaNNdAyTgnUaeaInnssuIuNI TR v eI nas
Tursassudanniaeuu Ysznaulumeiasaisusulaeanlonwazlaun dedinansenuss
UIFHINABANANNAY A99zna1na Uil
(1) Aneasuaulaaanlad (CO,)
Aeasusulneanlemina NN et UL ang 1ae
6 -«-igil a [y 6V a @ 6V 6 557
arsusuluandanaunuiweandauluainianatesdufisaisveulaneanlas® Tunis
ve o A a a Y] Y & I3 | A ¢
wrlndhifugewmas 1 Alansu Measueulneenlerazgnidesainaieteunainimely
6V 6

Useana 3,160 nfu dusseinia® udiningansueulaeenledlildfimsounszanidna

NIENUIIBLTINGARDUTTEINIA MINAINTUIINULTIWdo8$ed (Radiative Forcing)® wafine

> Yaw Out Mankata Nyampong, supra note 36, p.9.

5 IANTUTIMSTAMSANBSOUNTEAN, 899UA7 (5995507 52

>> Yaw Out Mankata Nyampong, supra note 36, p.9.

5 PIANTUSMITAMISANBISouUnsEan, 8ua7 (Fyassail 52

>"'US Federal Aviation Administration, Office of Environment and Energy,
supra note 2, p.2.

*% Ben Daley, supra note 7, p.24.

> Ibid.
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Asuaulpeanlenaunsanndsegluusseanialiuiu Ussua 100 1% waggnindneenain
UssenAbalaensyuINsTleiaInndt 10 U wu n1seeduluumiagms (Ocean Uptake)
n38UNNIHUY 19U N13HRIVeIAY (Rock Weathering)®! Jedanansgnudrdgyseszuy

a

pilanAvadlan
(2) laun (H,0)

TounAnannisnludessuniuiends Tneielalasiaulu
dy a v 6V a [ ’oj 62 ygo’ o d"J a a o
Wowmaswauniuingeandaulueinianaieiduleun® lunmswiludundudeinads 1 Alansy
latvvgnuaesainiasassuieinideIulseuna 1,230 n5u% winletfivsuiaunnyu
luussermragdwmaliiulanioudu esanlehdnduimsounssanadanis wiliines
nelmAnusilasessdtesninloldyaineiniAeiudu o i Agarsveulaeanlynlas
ielulnsiaueenled® lnglourdiulnggnuaesgussenmatulnsinailesdassamely
Tnenendin (Precipitation) n1eluszeviamilstegnsending wariivsunaufisadntios
ngnuaesluusseniatuansiinailesneuasdadunasanloun® leuraineniaeiu
= a < v ! a 66 o I A <
Fedamansgnuiiesindeedeaningiionia® uiegrelsinig mneniAgundass
wnnIndesufuinisdulusesduiguluvssenniatuansiinsadles lounignudae
gusssmAtuansvsailesszaunatsiarseAuuNgiiauwige g Ui AN U UY DS
UsI8INIALAZRIRdHANTENURBAN N Te N AREeun® uanand ieleurlususaiy
wiwazeuniadamndauduwnuaiuuwiiu (Condensation Nuclei) azneliinluanaiumsa

Y

(Condensation trail #58 Contrails)® 93ganA1gegluusseInIa 3l s38EIANANAIY

“ Ibid,

*! International Civil Aviation Organization, supra note 17, p.50.

62 US Federal Aviation Administration, Office of Environment and Energy,
supra note 2, p.2.

%% Ben Daley, supra note 7, p.24.

* Ibid.

% Ben Daley, supra note 7, p.26.

% Ibid.

°" Ibid.

% Ben Daley, supra note 7, p.60.
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Juogiugamgiuarssauaminy InswaroumsatureliAnuswdesssdnmadeudeilif
Lﬁmmsm?{auLLanamwnﬂﬁmmﬂ
2.1.2.2 Aalulasiaueanlen (NO,)
inglulnsiauesnladusznaumeigluninaeanled (NO) wasfine

4

Tulasaulasanlan (NO,) ARTuaNATEUINNSMGALNTUTauluAS B I8 uAD N AL’

a [y

inglulasiausenlediintuilioainieiiunsiindlugamgivavusaduas wazlulasiau

Y

(N,) wazeandiau (0,) dududutsznavvesonasuiiuduieglulasausenles Tay
frglulnsiauoenledlailddanuduiusfuusiahiudamasfignunlnd uddusiug
fun1sviaudugudeuvesgamgilunismalng usinneina uaswuuveseanlng " fine
lulnsiausenlasgnudesaininiessudluguvesingluninesnles wazgnivdsusuiiu
Aalulasiulasenledogisnniluusseiniea nszurumswlusifnelhinmelulnsiau
sanledidusngnisaiindnidesldonn wionvanfglulnsiaueenledlifiensld
vosrnlvsiunawuu™ Aelulasiausenledluilasuasnuauifinaaivesiialoleuuas
frafimudadufeidounszan "luusseniadulnsinadio fuazansiinaifles Ko vilv
Usinafnelelauluusseanae (tropospheric ozone) Liiutu %qdqwawmsmmmju%u
suduaunguesnisivdsuutasanmgienmauazdwaliinuaiuvnisennia™ uagsili

USunaufneinug (CH,) anas fedenaliusseinimduas’™

% Ben Daley, supra note 7, p.26.

0 US Federal Aviation Administration, Office of Environment and Energy,
supra note 2, p.2.

! Ben Daley, supra note 7, p.26.

" Ibid.

" International Civil Aviation Organization, supra note 17, p.52.

™ International Civil Aviation Organization, supra note 17, p.88.

"> Ben Daley, supra note 7, p.27.
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2.1.2.3 Aegawiaseanlad (SO,)
fedainaseanloninluiilafwdainastaiuludndutanas

v o ey

FellmauandAlunsvaediu udiuigesndiauainoiniAlunssuIum s ndidomds ™

TngUsunaudiedamaseantennanlassarnainiAag1udunus fuusuiadaastutigu

Y

& a 77 & o 5= & ! - & a 1 v 4
bYBLNAN ﬂ’]‘?ﬁ"'liaLW’EJ?"U\‘ILUUﬁ’Ju‘Ui%ﬂ@U‘UB\‘m’]QJUL‘UBL‘W’ﬁﬂgﬂ‘ﬂa@U@@ﬂm’]%aﬂﬂ’]im’]‘l%m

'
v a

lusUvesdaaseonled wazneliiinoyniaduluvafivseoinialussduviosdiu il
a ¢ ' & @ ¢ ¢ s v A ~ Y A A A '
WAIBssudaINIAe uldes Madameseanleniiswantdeeilaiisuiuleidedungnides
1NLATDILUABINAIU LwiL“fJuLma'ﬂﬁﬂLﬁmﬁwﬁmmaaaumﬂ%’aLWm%aﬁaiﬁLﬁﬂwaﬂsswUGia

AndouransUsznIs WU NMaiaaRsumTa’™
2.1.2.4 wananNNsludinlaiauysal
4‘ d‘ a SJQII 1 '3 d' 6

4159u 9 ARanMswbndnldauysalvenissgudeiniaey
loun ansuszneulalasmsveudgniaesannszuiunswnindiliauysel v3enisenin
ansduvEdseme (Volatile Organic Compounds) 1w Lty ngdu uasfingensusuteauanlen
& a &£ ' valy ¢ ¢ & a = = &
FaufnTusgninnszuIunmsw niildauysalvesasveuluwemds iulufseuniafadu
Juazeemmmadnduinainnssuiuniswnindildauysal

(1) gsusznavlalasarsuau (HC)

ansusenaulalasaisuaulsenaumigasuauLas A lalasiau
a1susznavlalasmsvaudgnuassarniaIeseudeinasuiluianangninlndizoinds
ladauysel v3enisendn lalasmsveunlignnilug (UHO) Fuinduluvisledes Wieluiana
Uniudamaseenainuinalaillidiuiaiossunuinsoudunlatigdu 9 arsuseneou

1@1@5m%u9umagﬂﬂéamwdwm‘%awuﬁﬁwm w‘%agﬂﬂéaaﬁmimmmsmwmi

a o o & a = Y a a a a a 30
W]llu’]llum@LW@Q"UQﬂ@I‘WLﬂ@{]@WqLﬁ@ﬂﬂaueLUUiL'Jmaur]ﬂiUu

6 US Federal Aviation Administration, Office of Environment and Energy,
supra note 2, p.2.

" Ben Daley, supra note 7, p.27.

" Ibid.

" Ibid.

8 Ben Daley, supra note 7, p.28.
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(2) ayn1a (Particles %39 Particulate Matter)
a150un1ATIgnUaseINAIessudoINIAeIudvwIaGn Tned

¥ wusle 2 Uszuan il lusewe (Non-

UIARILE 3 WILULEAT (nm) D9 4 Talasiuns (um
volatile) waysewila (Volatile) Imaaumﬂmﬁizma (Non-volatile Particulate Matter: nvPM)
drulugiiun1suou (Carbonaceous Material) Ao 1w tAnduluuSiuiewn lndndn
= ¢ yay i ¢ Y ! vy & =
YUATIBUA Lasnn T ndnliauysal wazivdidenanignenluddnase aumde
2 ] | = a A ! <

aunIArUIAanfgnUaesnivialelds lnsvuiaafsresviinignudsgeanutanuin
Uszana 30 - 60 ulwwns (nm)® auniadannesiainufisenesndiatu (Oxidation)®
Yasdrulsznaunidamesnfuluindudemds syniadaianazivdnluiieg1sves
av083a98 (Aerosol)® Fedwmansznureaninglenialaensuiissdntios Wewinaunse
AxVaULAIRINATIRG LA luUSIaAY 3 106 siafuil 1 A1919UnT wazAAdULEIRIN
Ao finddeluiiingaumgivedan Ussuna 0.5 asrwalea® wenainil dedwmanseny
Aeanmgiennialagden Weswneunaduunuaiusiy (Condensation Nuclei) diagatu
TethaznelinuansumsaLaviuawessa uiag1alsiny nansenusanadsldfiniig
WULOUINNITINAINIINYIANERSE

wanaNloidedaUsEnaunIeiewarayNIAsNg q ANATITINFULAT
v e A PN ! = I3 a & v 87 w & o g ¢
gallfingdu 9 NgnudesanieTeseudenmeasululTinaudntes® dal fwansueuseusnles
Fulufeiinedseninaniswnlndiemndsdiliauysal lelasdaisi-1fa (Hydroxly radicals:
OH) nanlumda (Nitrous Acid: HONO) nsalum3n (Nitric Acid: HNO3) waiileaau (Chemi-ions:

Cls)

8 Ibid,
8 Ibid.

a a <

® ymunes UfAsondiluanavdeesneuiinsgydedidnnseuainislaasiiiy
Tuanaiihmihidusniudidnaseu

8 Ben Daley, supra note 7, p.28.

85 SunflowerCosmos, “Wusinie”, AududioTufl 30 unAL 2558, www.sunflower
cosmos.org/aerosol/aerosol_home/aerosol_1.html

% International Civil Aviation Organization, supra note 17, p.52.

8" Ben Daley, supra note 7, p.29.
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(Primary Pollutants) \usafiwiinduannuvasinialaenss drunaiwyfend (Secondary

Pollutants) \ina1nn1svinuisenseninmaiivigugiivuaiiueu 9 Tuenia 1wy Maleley

88 yadius audatld, Tne1 U e uardse 1NToR, YaN1IEAINTA, (NFUNNUNUAS

: AN RUNPUIAINTAUNINGRE, 2523), W.2

¥ wgsrdyaiduasunazinwAuANEWLINNBULNYIRA WA, 2355, WNsT 4

o
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91ne wafiwlufu”

%% Ben Daley, supra note 7, p.87.
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ﬂqﬂiﬂmﬂﬁqMﬁMWUﬁﬂUﬂ’]5@'1?18@E<|JELHU5L'3§UV]LUULGUW"IQﬂqﬁUu

?1 B.C. Air Quality, “Pollutants: An Introduction,” Accessed February 10, 2016,
http://www.bcairquality.ca/101/pollutants-intro.html

2 Ibid,

” Ibid,

* Ibid,
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“The aims and objectives of the Organization are to develop the
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(@) Insure the safe and orderly growth of international civil aviation
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% Alejandro Piera Valdes, Greenhouse Gas Emission from International Aviation:

Legal and Policy Challenges, (Netherlands: Eleven International Press, 2015), p.346.
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(f) Insure that the right of contracting States are fully respected
and that every contracting State has a fair opportunity to operate international airlines;

(g) Avoid discrimination between contracting States;

(h) Promote safety of flight in international air navigation;

(i) Promote generally the development of all aspects of international
civil aeronautics.”
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'
a wvaa

) s sadaianninsnsnssdeunsuiiinumnasgusesSUfuRnuusiiseninysene
99355077 fFend1 “Tasanisnsrsaeunisiifuguaninuvasndoaina (Universal Safety
Oversight Audit Programme: USOAP)”** ‘?jﬂmi’s‘\]ﬂ@Uﬂ’J’lMﬁ’]ﬂJ’]imJ@Q%ﬁﬂ’]ﬁiﬂﬂﬁﬁ’]ﬁ‘U@JLLa
ANnuvasnfen siunaiiou way “lATINIIATII@UMSINAULANITIN¥IANUABAsAUaINa
(Universal Security Audit Programme: USAP)” %am'naaa‘ummmmsmaq%’gmﬁiumsmq
wmsmMssnwanulasadenistunasou wag ICAO fallunumddglunisiauingmungnis
Tuseninuseine é’a%Lﬁuiéfmﬂmi%’mﬁmuﬁé’@aﬂﬁla’ﬁuﬂg]‘mmaﬂwsﬁmw’mﬂszmmw g
Wy eudyy1idieanudsmeaineinasuAsUssmaAaduuAyanafiauuuiaiy
(Convention on Damage Caused by Foreign Aircraft to Third Parties on the Surface) a3u1y

o Wadlsy Jun 7 ganau w.a. 2495 (.M. 1952) udysyiitesIusINQinariuneslsensifeaty

*® International Civil Aviation Organization, “About ICAO”, Accessed December
12, 2014, http://www.icao.int/about-icao/Pages/default.aspx

> International Civil Aviation Organization, “Making an ICAO Standard”, Accessed
December 12, 2014, http://www.icao.int/safety/airnavigation/Pages/standard.aspx

> Ibid.

% Ludwig Weber, supra note 2, p.6.
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NM3TUTUIZIWUTEMANI9917# (Convention for the Unification of Certain Rules for International
Carriage by Ain) asu o Wlesouvieaa Juil 28 wownnAL w.a. 2542 (A.a. 1999)° (Jud
ICAO Tugnugnuaenstdyiaswisanyssvfianiiuanusiuiu
avszyIvfuaresdnsdu 1 dsegnieliesdnisanuszuvd 1wy ssdnisgnienineilan
(World Meteorological Organisation: WMO) a3An159unsislan (World Health Organisation:
WHO) asdmsmsviesiizalan (World Tourism Organisation: WTO) ilugu’! wazdslinusiuile
AuAMEUUATATEgRILA A IALKIaNUIEY191R (UN Economic and Social Council) ka1
foyauarnisatuayuuinuriuniauiuAILisanysEEIrIR (UN Security Council) Bnita
TiausuiaAulasan1seng 9 Y0anUsze1vid 1wy TAsInIsRaILILASERUIZY198 (United
Nations Development: UNDP) ﬂiauaﬂgé’zyaunamizmmadﬁaaﬂﬁiLU?{auLLUaaamwgﬁmmﬂ
(United Nations Framework Convention on Climate Change: UNFCCO)® Waga1tilun133uny
psAnsilalldoadniniady 1Wu snAuvudmNIDINASEHINSUTEWA (Interational Air Transport
Association: IATA) e WS HNTUWUIR (International Federation of Airline Pilots’ Associations:

IFALPA) 1Tudus®

3.2 UNUINYR9RIANTIINITTUNALTaUIEnINUSEImATUN1SANATRIEIIndaNAINN TR

lovduvaansasaunainiAenu

Wesnnuiuussnaldnsgnindenuddyve sty uafivniseiniauas
mMsdsuulasanmgiienniavestandadlanvnunannsuftinisiuvesennireiu ICAO Fals
dunflunumddnlunisduasesdunedenannisudesledsvesniessudonniagiu lng
AMUALIAINISANN 9 TAsgAuasydygImientstunaseussninsssmatlulgnngly
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% Ludwig Weber, supra note 2, p.38-39.
%! International Civil Aviation Organization, supra note 60.
52 Ludwig Weber, supra note 2, p.116-117.

%% International Civil Aviation Organization, supra note 60.
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3.2.1 anaduan

ICAO IeiimumiiusialunsAunsesdauindey iod1inuazannansznuain
msudesloidvveaindsssudeniagturenmunimeinialuriosiu nufeiiinuazanuanseny
mnnsUdesfmieunszanlunianisiudenisiudsuntasaningiennialag sauilefy
WBUsENIUTEIMARN 9 FesauBantiseuiisasaduniy UNFCCCH 1ICAO Saldwmun
Wlguy WnsgIuLaraAilauurdIfig 9 dWesnduninsnisuiladymiuafivniseiniaidl
undsiidinunanniaieseudetniagiu wu msfaumaluladnisdu nsuiuusansdnduan
YOINUIBIUUINITITIVINNINARAzaLINDY nanIunsHaILIAsNsAadenalnnig
\AsugiaTERuaIna’®

ICAO Budandunuimlunisfuasesduindenainnisdesleldsves
\ATessufeInNAIL MevdinisUssyuanUszuuddndedesdaunndouvesuywe (United
Nations Conference on the Human Environment) w Liosanadnlaad Ussinaaitau Tud
w.a. 2515 lgiFuannsiaunsgukesIsujiRnuuniseinssemaisaiunmsldes
loidainiA3eseudannieeny @J’ﬁau,uijLﬁmﬁ’mmmwmmﬂu%nmﬁumﬁu (Airport Air
Quality Manual) waztana1singlns (ICAO Circular 303) AeatunisanUsuianistdtisiy

dfl" a ! =] v o a 5 66
Wawmasazn1sannisuaeuleady uagnsiauINInIn1sn1sAiunemu (Operational Measures)

'
=

Weliinipgaairnssunisduliuasudsnisaiiivau WweanUsunanisididugemadlunis

UURnsiulundazinetdu® dnvsiuginlilgszsuu/malulageasnasnieeiniAwaznsnmun

% International Civil Aviation Organization, “Environmental Protection”, Accessed
December 12, 2014, www.icao.int/environmental-protection/Pages/default.aspx

* Ibid.

5 e84 nsuuRnisiu ﬂ’]'ﬁﬂ’mﬂma’]ﬂ’]ﬂ&l'ﬁﬂfﬂEJS%UUﬂ’]’i‘:]JG]ﬂ']’ST\]ﬁﬁ]iWN
21717 Wagn1sA U ursauINy

" International Civil Aviation Organization, “Operational Measures,” Accessed
December 12, 2014, http://www.icao.int/environment-protection/Pages/operational-measures

.aspx
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sruUenledlnsag18n15UINIT95195M1981n1@ (Communication Navigation Surveillance/
Air Traffic Management: CNS/ATM)%®

IcAO Teanaulaunglunisudlelymidwindeuainnisudesledeves
\IossusoniagudeiifaanenansenuiiAad uluseduesiu 1AgNITMNUALINTFIY

o 1 1 [

wagdsufuRnuuginseninlsemagesivsineglunianuinuiseydyyiritnienisiu

1 ¥ %

walseu altiufl 16 IvhemsAuAsesdIndey taufl 2 mivdesleldeveaniaseudienniaeiy
(MAnuIN 1) Bafmuauasgiunisdestunisszuisidemaseseslauazmuauuiuia
nsudesatu feafusunouuenled felulnsiausonles uazdomasiimludiliauysaives
\A30ssufoINIABIY Lagivunisnsniaia MsUssiiu waznsmaaeunsUdeslodsves
iAdossusionIaey Welddmiunmssusesnasgiunsssuisiemauarnisdosladees
\A3essudoINAeY 33m7?aaau%’mﬁ%’usaﬂmmgmﬁ’aﬂdﬂﬁaaaﬂim%’gmﬁwaw Heuayn
foun ICAO ldvengvaulnnisddusuiiunsduasesdsandenluienisudlodgmn
mswasuasanmgiionidluniamsdy Wewnidansifealaanels UNFCCC daiinatioduld
detuil 16 nuattus wa. 2548 fvualiusenalunguaianuand 1 (Ussinagnaivngsa)
FesanUTinansUdesinuieunszanegiatesiesas 5 vessziuimisounsraniiieylud
W.A. 2533 Tugaed w.e. 2551 - 2556 uazlude 2 wisidansinelaimualilsesnelungy
AAnuInd 1 dudumsanuaziriinnisdesfudeunsranildlsegneliisaisuouniesa
JFaeasinaneduleley (Montreal Protocol on Substances That Deplete the Ozone Layer)
afluvderiniinannsdusaniu ICAO Miuszymasivan ICAO FslsiFeselsinaizaund ICAC Anw
ulsnglunsirinuazasuansenunsdanndesnanmslaesleideveniossudeiniaeiy

Lzt Uaiauauas A usuATUsYYL UNFCCC®

% International Civil Aviation Organization, “Technology Standards,” Accessed
December 12, 2014, http://www.icao.int/environment-protection/Pages/technology-standard.aspx

 Ibid.
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Aandauannisuasylatdevansogufainideu

Wesnduulauiesiudwandsufiiisasunisunaieu ICAO lddnass
ﬂmzﬂiiumiﬁmiaﬁﬂLL’méjam’mﬂ’lﬂmiﬁu (Committee on Aviation Environmental Protection:
CAEP) afu Tud) w.a. 25267 Tnefiuthilimusnumdumadauianzuund ICAO tHeafunis
AUALINTNNTR AL ZAANANTENUIINAIANISDUABRING DY LU N3 NUANINTFIULEEN
mmﬂmuuasmmgmmsﬂéaa%Lﬁaﬁuam%aauﬁmmﬁmu mmmiﬁmﬁ’aﬂalﬂmqmwgﬁa]
seavuana Wudu’!

CAEP Usznaulumiegunuaindgarfursaudyayrs 31uiu 22 537 uay

] <9

o

AAUNANTITAINNNAINGTAN 9 WU 6 557 WaraINedAnsming 9 31U 10 83AnT Wi avianelsy
(European Union: EU) @u1ANN159UaIN1991n1ATe1319UsEma (International Air Transport
Association: IATA) 83AN15H LU NsMsAueIMAnalTau (Civil Air Navigation Services Organization:

CANSO) @18n150u Q’mﬁmmmﬁmmmzm‘%awuﬁmmﬂmu AuuUY @ANTNUY NUIBINU

"% International Civil Aviation Organization, “Committee on Aviation Environmental
Protection (CAEP),” Accessed December 12, 2014, http://www.icao.int/ ENVIRONMENTAL-
PROTECTION/Pages/CAEP.aspx

! International Civil Aviation Organization, ICAQ Environmental Report 2010,

(Montreal : International Civil Aviation Organization, 2010), p.13, http://Amww.icao.int/environmental
-protection/Documents/Publications/ENV_Report 2010.pdf, (Accessed January 30, 2016)
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vosossnIsanyszyed 1usu’ CAEP agUssqudufunn 3 U7 laensuszyundsaian fo
nsUsM CAEP ASadl 1078

CAEP lutamiigaudosiiiadniunswauianninisiig 9 e duases
AawIndeuTnNaNsENUTeINIANSIY fail

1) pgyiauit 1 dymmamadafentudseiniae)

2) Anigyed 2 @Eundulansiidunuesauintu)

3) Agugviaui 3 Jymmanadafesduleds)

4) apzvinudavihiuuaeargutoya

5) AMEYINUATUAYLATUNTTHEINTAILAZMTIATIZINIUATEENA

6) AniyviuauayusuesesilafuinnfusuIINAANTTU

7) AEINUATURNANITENULAZ NG FNERS

8) augyhauarngAafunasmsiedunalnmaassghasefuana

9) AZYINIIULANIZAINUNSIIUNIIEDN
Tunswamndeuuzidy CAEP sxmilidvanudululdmanaila nausslovinodungon
ANLENEARTNATYsAakar A TeLTassEIannsns 7 Tag CAEP asiauedouusiieng q
TianznssunSn1snsiAuenie (Air Navigation Commission: ANC) LagRuznIITNIENITNITUUES
V1991077 (Air Transport Committee: ATC) 915847 nouldusinUELURS AINTITILTOULAY
AMEAILAT ICAO Az3181udauuziiives CAEP seaiawn ICAO wWisthlusmuaulouieiiensu
nsAuAsesAaIndenaInnAMSTu"

ICAO Tgfuugiinan CAEP léfmununnsnisfunsesdanindonainnis

UaselaidevosnIaseudainiaeiy FausenouludioninsgiuwazIsUfuRssninalseine

WNINFNALNALNMIAATEEAATEAVAING WaLNINTNITAY 9 Fal)

™ International Civil Aviation Organization, supra note 71. p.13.

" Ibid.

6 $ndusewinetudl 1 - 12 nuaius 2559 o lesueunoen UssinAuaLInT
" International Civil Aviation Organization, supra note 71, p.10.

’® International Civil Aviation Organization, supra note 71, p.16.
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Y | Vv Yo i A Ao & av o

aanwInaanaldlanmueuinsgiunisuaeseyniailisewme (eunendvuindniliaiunse
woudtuldidenilan) FedmansenunonmnmeINe wazansgiunsUaseitgasueulaeanles
FedaansenusieanIngienniavastan ICAO Aslalsuimununsgiunisuaesauniailiseme
(Non-volatile Particulate Matter (nvPM) Standard) wazanasgiunisassfinmsusulaeanlas

)80

vaA3830U (Aeroplane CO2 Emissions Standard)® 1 LiedNfnLkaLAANANTENUADANAIN

[y

pnekazanIngiennia® Jagduunsgiudinandiddinadefuldiuizanflaeedsening

ANSWAUIUBY CAEP

" uhladuduadadranlnedeutlad 8 Feilnatsduldilotud 14 nangran 2557
wazhlUldRusgnAdeui 1 unsiau 2558

8 International Civil Aviation Organization, “New ICAO Aircraft CO, Standard One
Step Closer to Final Adoption”, Accessed April 25, 2016, http://www.icao.int/ Newsroom/
Pages/New-ICAO-Aircraft-CO2-Standard-One-Step-Closer-To-Final-Adoption.aspx

8 International Civil Aviation Organization, ICAQ Environmental Report 2013,

(Montreal : Interational Civil Aviation Organization, 2013), p.84, http://cfapp.icao.int/Environmental
-Report-2013, (Accessed January 30, 2016)
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\loussainguszasAvesiSansiAvaln 1CAO Iffmualiiannsnig
fodenalnnaasugiasefuanaulfidunalalunisirdauazanyiununisldesineeu
nszantunianisdusenineUssna wu nsdaivai8vieenauiudusyauaina (Global
Departure Levy) nsaawenisuassinuiiaunsyansesuaina (Global Offsetting) A1sdmiAu
ABEreenauINduTAuNsTAENITUaou T TaUNTEANTEAUaINa (Global Departure Levy
and Offsetting combined) tdugiu downamuzuun3 ICAO tfmualiuinsnisfiendenalanig
iAswgRumAoIies 3 1nsns Fedszneulumennimsvaenisuassfinuiieunszanaia
YeAUsEAUaIna (Global Mandatory Emission Offsetting) 1150 15UALs8A1SUaDEANYLTOU
nszannavsAuwuuiselaseauaina (Global Mandatory Emission Offsetting with Revenue)

¥ Tae

LAZUININITTRUILENTNITUaREMYLTIUNTEANTZAUAINE (Global Emissions Trading
Msgyuatvy ICAO advaniiay AN 38 laludAliaueuunIfAnwiuasMnunsuazBenes

(% ! P ) vl CY LY gj a (% ! o LY Yoo I |
WININITAINA Lo auslinUseyuadoandity A 39 Susesneuthludsruldiusgnalud
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3.2.2.3 MINAIUININTAITHULUN
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WONIINUIATFIULALITUURNUULUITENINUTZNA LATNIATNIS
forfenalamaasugiaseduainaud ICAO Idiamnmnsnisuusideddnuusdudonus
v3auruiiRdessndamsnidenilulfidunalndriauazannansenuseduindanain ng
Uderladerenaiossudoinanuldnueumnzauuasauaonunisaluusiasigand fedl

(1) ¥1m3n13n13ALLLeTU (Operational Measures)

ICAO thannsnsnsenfiueu®® wldlunisudladgmdsndeniis

anvnanmsUaeyloidevenaiossudonasy tnsduasylinngnairnssunistuuiuae

FBnsaiuay WeanUsunaunsidiniuemadunisufiinistulunsaziieadu ICAO Fala

82 International Civil Aviation Organization, Doc 10018, Report on the Assessment

of Market-based Measures, (Montreal : International Civil Aviation Organization, 2013), p.7.
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fnvafiouuzinnisanuiuiunisldihiudemauuaznisannisudosloids (Operational
Opportunities to Minimize Fuel Use and Reduce Emissions, Doc 10013) WeauuziSnnsuay
wedalunisaauSinansifinsudemawarannisuseslodeannisauiiusunineinid
wazaaiuluguindy N159aUU§491NALIU N1TUTUITIANTITITIVINIDINTA NTOBNWUY
waznsuIMsIanisauindu msneuruduniedu Duiu® wazduasulimiisyuu/imalulad
I519INOINARAZN IR TZU U L TBAlAT I8N 5USM59519511997171A (Communication
Navigation Surveillance/Air Traffic Management : CNS/ATM) 11l ewfinuszananwlunis
AANITATIVTNINDINA
(2) msiiuArsssutileunisudeslaide (Emissions Charges)
ICAO Favinaiienisiiuaisssuilsunisuaeslede (Guidance on
Aircraft Emissions Charges Related to Local Air Quality, Doc 9884) ;ﬁu LﬁaLLusﬁﬂﬁ%émﬁﬂﬁ%mi
AnAnsssuiienfiaenadostuulovisves ICAO WHlun1sAflumnsnsdnfusssaounis
Uasglodearnannireunieluignia
(3) M3FnwAauNwaINIAUIINEUINTY (Airport Air Quality)
ICAO FavinaTeiAgafuamameniAuIiaauindy (Airport Air
Quality Manual) tileuuzthsgaiertunisivuaisnsussifiuganinernmauinauaunu
Thmgaufuaudesnisuazaniunisalvesusasign1a® ioufuussauniwenialaln

dananIEnUReguAINYIIYdLavaIndou®

# International Civil Aviation Organization, “ Operational Interdependencies,”
Accessed February 25, 2016, http://www. icao. int/ environmental- protection/ Pages/ CAEP-
Operational-InterdependencyTask.aspx

# International Civil Aviation Organization, Doc 9889, Airport Air Quality Manual,

(Montreal : International Civil Aviation Organization, 2011), p.1-1.
% International Civil Aviation Organization, “ Local Air Quality,” Accessed December

12, 2014, http://www.icao.int/environmental-protection/Pages/local-air-quality.aspx
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(@) nslEnaseun1adan (Alternative Fuels)
ICAO 1§ daiasuniswaumdsmuniudendudundsnudomas
FdosmaniusulaeenlasluUsinamininisiuiig (kerosene)® dmdunsduseninadseine
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(5) urun13ANTuuvasignIa (State Action Plans)

atvy ICAO laveausiniinansgnAlun1sInviuaunsaL i

8355017 (State Action Plans) dafiuieeafiodmiusgnalunisnsusunaglvideyalisaiu

Ylgun8waznIsAtuNIsieanUsuianisuaseiianisuaulneanlwnainn1ANISOUsENING

Usene ddlviin ICAO nn 3 U Tuunudsnand Sgnndresmvuauleunglasfianssuagatiiunms

87 International Civil Aviation Organization, “Alternative Fuels: Questions and Answers,”
Accessed February 25, 2016, http://www.icao.int/ environmental- protection/Pages/ AltFuel-
SustainableAltFuels.aspx

% Ibid.

8 International Civil Aviation Organization, “Alternative Fuels: Question 7,” Accessed

February 25, 2016, http://www.icao.int/environmental-protection/Pages/AltFuels-Q7-3.aspx
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%% International Civil Aviation Organization, supra note 82, p.159.

?! International Civil Aviation Organization, supra note 82, p.A3.
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%2 International Civil Aviation Organization, Annex 16 to the Convention on

International Civil Aviation, Environment Protection, Volume Il — Aircraft Engine Emission,

(Montreal : International Civil Aviation Organization, 2008), p.ix.
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% Michael Milde, International air law and ICAQ, (Utrecht : Eleven International

Press, 2008), p.157.
% Ibid,

%% International Civil Aviation Organization, supra note 57
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?? Convention on International Civil Aviation, Article 38
10 Control of Air Pollution from Aircraft and Aircraft Engines, U.S. Code of

Federal Regulations, 40, part 87.
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101 Ajr Pollution Prevention and Control, U.S. Code, 42, sec. 7572,
“(a) Regulations to insure compliance with standards

The Secretary of Transportation, after consultation with the Administrator,
shall prescribe regulations to insure compliance with all standards prescribed under
section 7571 of this title by the Administrator. The regulations of the Secretary of
Transportation shall include provisions making such standards applicable in the issuance,
amendment, modification, suspension, or revocation of any certificate authorized by part
A of subtitle VII of title 49 or the Department of Transportation Act. Such Secretary shall
insure that all necessary inspections are accomplished, and may execute any power or
duty vested in him by any other provision of law in the execution of all powers and duties
vested in him under this section.

192 Federal Aviation Administration, Department of Transportation, U.S. Code
of Federal Regulations, 14, sec. 34.3, “...(b) Under section 232 of the Act, the Secretary of
Transportation issues regulations to ensure compliance with 40 CFR part 87. This authority
has been delegated to the Administrator of the FAA (49 CFR 1.47) ...”

' Federal Aviation Administration, Department of Transportation, U.S. Code

of Federal Regulations, 14, part 34.
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FAA (Federal Aviation Regulation: FAR) ileltiusnasgrudmiuniseenluiuseauuy (Type
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%% Federal Aviation Administration, Department of Transportation, U.S. Code
of Federal Regulations, 14, sec. 21.33, “...(b) Each applicant must make all inspections and
tests necessary to determine—

(1) Compliance with the applicable airworthiness, aircraft noise, fuel venting,
and exhaust emission requirements;

1% Federal Aviation Administration, Department of Transportation, U.S. Code
of Federal Regulations, 14, sec. 21.21, “An applicant is entitled to a type certificate for an
aircraft in the normal, utility, acrobatic, commuter, or transport category, or for a manned
free balloon, special class of aircraft, or an aircraft engine or propeller, if—

(a) The product qualifies under § 21.27; or
(b) The applicant submits the type design, test reports, and computations
necessary to show that the product to be certificated meets the applicable airworthiness,
aircraft noise, fuel venting, and exhaust emission requirements of this subchapter and any
special conditions prescribed by the FAA, and the FAA finds—
(1) Upon examination of the type design, and after completing all tests
and inspections, that the type design and the product meet the applicable noise, fuel
venting, and emissions requirements of this subchapter, and further finds that they meet

the applicable airworthiness requirements of this subchapter or that any airworthiness
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wnsgrulsIngluenasuansteyavesluiuseauuu (Type Certificate Data Sheet) lagianans
Fnamagszyeaziunifeniuuuu/su oxmaguveiriossudeIniaey kagaasgulung
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2) FAA ageanludidgaumsifivenialvnugnuseasAazldennimeny

o

UfuAn 0y uwagluddgaumsiivenaiienisdeeenivfiugnussasdaztioniAgiudseasn

provisions not complied with are compensated for by factors that provide an equivalent
level of safety; and

1% Federal Aviation Administration, Department of Transportation, U.S. Code
of Federal Regulations, 14, sec. 21.29, “(a) The FAA may issue a type certificate for a
product that is manufactured in a foreign country or jurisdiction with which the United
States has an agreement for the acceptance of these products for export and import and
that is to be imported into the United States if—

(1) The applicable State of Design certifies that the product has been

examined, tested, and found to meet—

(i) The applicable aircraft noise, fuel venting, and exhaust emissions
requirements of this subchapter as designated in § 21.17, or the applicable aircraft noise,
fuel venting, and exhaust emissions requirements of the State of Design, and any other
requirements the FAA may prescribe to provide noise, fuel venting, and exhaust emission
levels no greater than those provided by the applicable aircraft noise, fuel venting, and

exhaust emission requirements of this subchapter as designated in § 21.17; and

”
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“Each contracting State undertakes to collaborate in securing the
highest practicable degree of uniformity in regulations, standards, procedures, and
organization in relation to aircraft, personnel, airways and auxiliary services in all matters
in which such uniformity will facilitate and improve air navigation.

To this end the International Civil Aviation Organization shall
adopt and amend from time to time, as may be necessary, international standards and

recommended practices and procedures dealing with:

197 Federal Aviation Administration, Department of Transportation, U.S. Code
of Federal Regulations, 14, sec. 21.183, “... (g) Fuel venting and exhaust emission requirements.
Notwithstanding all other provisions of this section, and irrespective of the date of
application, no airworthiness certificate is issued, on and after the dates specified in part
34 for the airplanes specified therein, unless the airplane complies with the applicable
requirements of that part...”

1% yaw Out Mankata Nyampong, “ Regulation of Aircraft engine emission and
the environment”, (Master Theses Institute of Air and Space law, Mcgill University, 2007),

p.111-112.
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(@) Communications systems and air navigation aids, including
ground marking;

(b) Characteristics of airport and landing areas;

(c) Rules of the air and air traffic control practices;

(d) Licensing of operating and mechanical personnel;

(e) Airworthiness of aircraft;

(f) Registration and identification of aircraft;

(g) Collection and exchange of meteorological information;

(h) Log books;

(i) Aeronautical maps and charts;

(j) Customs and immigration procedures;

(k) Aircraft in distress and investigation of accidents; and such
other matters concerned with the safety, regularity, and efficiency of air navigation as
may from time to time appear appropriate.”
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(ESANUS ANTLRFEARNS UMNINYNFUSITUAIENS, 2546), U.23.

'3 “Article 2 USE OF TERMS

1. For the purposes of the present Convention:
(a) "Treaty" means an international agreement concluded between States
in written form and governed by international law, whether embodied in a single

instrument or in two or more related instruments and whatever its particular designation;
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14 Article 2 Use of terms
1. For the purposes of the present Convention:
(a) “treaty” means an international agreement governed by international

law and concluded in written form:

() between one or more States and one or more international
organizations; or

(i) between international organizations,
whether that agreement is embodied in a single instrument or in two or more related

instruments and whatever its particular designation;
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2 International Maritime Organization, “ Greenhouse Gas Emissions,” Accessed
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Pages/GHG-Emissions.aspx

3 Climate Change Policy & Practice, “Update on Emissions from Aviation and
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update-on-emissions-from-aviation-and-maritime-transport/

1 International Maritime Organization, “Market-Based Measures,” Accessed March
15, 2016, http://www.imo. org/ en/ OurWork/ Environment/ PollutionPrevention/ AirPollution/

Pages/Market-Based-Measures.aspx
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> International Civil Aviation Organization, supra note 81, p.138.

196 AN UULE U BATLIUNSNENNTTTTUTIALALEILINABY, NTETNTINSNYINT

ﬁ'ﬁimwauaz%unmé’au. “Press release miilizsqu COP21,” AUAUL ai’u‘w 15 dunAy 2559,
http://www. onep. go. th/index. php?option=com_content&view= article&id= 12877: press-
release-cop21&catid=187:cop21news&ltemid=370

M7 UNFCCC, “Decisions adopted by the Conference of the Parties 1/CP.21
Adoption of the Paris Agreement,” Accessed February 22, 2016, http://unfccc.int/ resource/
docs/2015/cop21/eng/10a01.pdf

198 paris Agreement, Article 21.1 and Article 21.2

19 paris Agreement, Article 2.1

150 paris Agreement, Article 2.2
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1) SgmAfesdaviununsaiiuauaunsiudsulUasanmgilannie

(Nationally Determined Contributions: NDCs) &@1u1san1vuunlidonndesiufngninees
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ADITINUDNULNBUTUAINBNANTENUINNNSLUAYULUA
anmgilenia (Adaptation) Ly n1suandsudeya wuljuananeIiuinemans wnu
wlgureuarn13adunsaunsUsuireanansenuannIsiudguwlasanIngiiennia n1s
lERuasANIaInemanfifeatunsUasukUatanmgiionna nsinUsEaNS A NuaE
o A o a ~ YT a a @ v 156
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3) SgnAdesdaasuANnla nsaTiunskasMaTuaUALIiU
ns¥ulleuAmugeadeuazadenie (Loss and Damage) 3MnMsiUaguuUasanngiienna
H1unalnsgnitausemade fgedmiuanuagidewarainudenieNineaulansenuaInNng

LUﬁSuLLUaﬂamWQﬁmmﬁ (Warsaw International Mechanism for Loss and Damage associated

)157 . 158

ANUALULUNUBINUTEYUSTNA

9 9

with Climate Change Impacts

! Paris Agreement, Article 9.1
192 Paris Agreement, Article 4.5
153 paris Agreement, Article 4.13
5% paris Agreement, Article 4.12
15> Paris Agreement, Article 4.9
156 paris Agreement, Article 7.7
17 paris Agreement, Article 8.3

158 paris Agreement, Article 8.2
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5) 5501
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AD9A 1L RUINUN18TAAIIUANAININNTBUNITALRUBENS

)162

1Ussla (Transparency Framework)'? &sUsenauniesigauuieeid (National Communications)

51891unnae3U (Biennial Reports) kags18911AUNIMEYNaesU (Biennial Update Reports)

ANSUSELAUBAENUNIUSENINNUSENA (International Assessment and Review) wagn15Usnw

[

N130KALNITIATIENTENINUIEINA (International Consultation and Analysis) kaz35n1AA84
enudeya awelul egnadnae
- Ugdnisudesfineiseunszanuisuifuagnisgandufineisou

nsvan negldignsAwiunlasuniseansuan IPCC uasaunfuseyusgnIAnnasiu
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LLmumi@T’]Lﬁmméﬁuﬂ’mﬂﬁwuﬂaaamwgmmmﬁLLazmamimLﬁumimmLLmué’fqﬂa'nl“

Y

wanNNi $§n1AeNTIBwAEIRUNIALTuMLlunsUTURINNANsENUIINNISURBULURS

an ngfionnimegnesiaiiios wu nsanduay nMsaluayuidents wnuwazianssy 1usu s

A o v ad =

AuiuInzan ' uarsgaAnwauwdiuaz SgAsuddddnisatduayusiiunisiu A3

% Paris Agreement, Article 9.1
160 paris Agreement, Article 10.1
1! Paris Agreement, Article 11.1
162 Paris Agreement, Article 13
163 Paris Agreement, Article 13.7
164 paris Agreement, Article 7.10

1% Paris Agreement, Article 13.8
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6) sgnAenaanldnanIsaninYIauNsEINfinIelausEninaUssine

(Internationally Transferred Mitigation Outcome : ITMO) FaduAnsusuiAsAnianunsadoune

a

1618 TnenislinanisanfinmsaunszandainandesdulUlavainslauazldsuoyninainsgnif

Y1521 wazerasfununsauswiusunlalynalnniaasusiaieliussartuuieniy

%9 q

[ a

& = v ~
UBNIYINUY 5§ﬂqﬂ@qﬁ]LaaﬂisﬁﬂavLﬂL'W@a®
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©

msUdesfeiounszanuazatiuayun s fiddudeiaundunuduugivefiu sz
Ssanilavadaslal™ vl Aazvhauamziaduauanas13a (Ad-hoc Working Group on
the Paris Agreement: APA) 9zdavinnginms sULUY waztunaudmiunalndnariiels
fiuszguigniAtusedlunisUssguafousn '™

7) iUszyuigaAesfeniusiuudeyanisdniusunteld
muanasy ieldusediunnufmiivesmsdiiunuioussainguszasdvosnunnas

waLUUN8sEeLe17 U587 “NsUseiunaseauana (Global Stocktake)!™ #99zi5udnyin

1% Paris Agreement, Article 13.9
17 Paris Agreement, Article 13.10
168 @usﬁmmimmmﬁéﬁumﬁmﬁlauLLUaﬂamW{]ﬁmmﬂ, “HAINAITUDUNAUNT
Hudsudiuddnsnade” dududlotuil 15 funeu 2559, hitpy/citcin th/index php/ TH/knowledge
-center-3/2015-05-29-03-04-03/440-carbon-markets-firmly-back-agenda

169 paris Agreement, Article 6.2

70 Paris Agreement, Article 6.8 and Article 6.9

7 gedmsusmsinmiounsyan, “Anuanasi3a,” duausioTud 15 flunau 2559,
http://www.tgo.or.th/2015/thai/content.php?s1=9&s2=30

172

AUGITINMTUIUIIEUNsWRsUWasan miionna, 879ua3 139e3307 168.

'3 Paris Agreement, Article 14.1



100

a v

afausnlud w.e. 2566 waznn 5 Y n¥anniu LagfiszyuignAFosudaTsaufnaIun
S3nat

AENTIN1T5UTBIAUANAIUNTA ﬁﬂizsqm MEPC adsil 69 (Fndu
sewinetuil 18 — 22 wwieu . 2559) IaTuFlsidndsnmevhanlunsussga MEPC adsdi 70
iefiarsaningdidunsifieannansenuainnisdaeslodeainnianisvudmiemeiasening
Uszine 0813ls sialu'™ dau ICAO Wiudnauanasu3alulanaidinisiuseninssemne
e $smAwiseudygitdenstunaiieuansafmuinasnisiefenalamaasugia
punfvesUszyuaiyy ICAO afvantey adedl 38 deluld™ lnsamzuung ICAO siaus

a ] o a

TauuzifgIfuLInsnIsionfenalnmaasygisdmiunistunaioussniussmannasiaoy

£% '
U =X v

TunsUseauadion adoandiy adeil 39 Fwazdatuseminetuil 27 fugeu - 7 ganau w.e. 2559
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3.3.2.2 annIsHazasTaAgy
unsnnsfiondenalnmaasugiaduninsnisi ICAO lidnw1ide
wund 10 ¥ iielfidunalnlunisiifavieanieiounszanainnianistussninessine
TunsUssyuadayn ICAO aduandey ﬂ%ﬂ’d"]éjﬂ (n¥sil 38) Ay funsunsounINfiande
nalnmamswgRaseiuanamuiinuauns ICAO liinsAnudinsgifesnglusieanu
mMsUsziliumsnisfiendenalnmaasugia uazsvelvinuzuusiausoaziBenreanning
fanananeldvdnnisuugiiaelilimuufiiuseguaivn afoansdy adeil 37 deld iiler
1nsns wauslvatyenfinnsuniuseslunisussyuadve affoandey asedl 30 nouunld

v a

Jaruiusgnif unsnisiienfenalamiaasegiasedvainad ICAO tauwelusieaunisuseiliu

]

WmIN1sodenalnmaesygialsenauniy

" Paris Agreement, Article 14.2 and Article 14.3

' International Maritime Organization, “Marine Environment Protection Committee
(MEPCQ)," 69th session, 18-22 April 2016,” Accessed March 15, 2016, http://www.imo.org/en/
MediaCentre/MeetingSummaries/MEPC/Pages/MEPC-69th-session.aspx

' International Civil Aviation Organization, supra note 139.

7 Ibid.
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(1) n1svatwen1suassiigisaunszanniatsAuszauaina (Global
Mandatory Emission Offsetting)

NsEALTeNIsUaeeR 13 aunTEan A N1SUIUSHIMA9ToUNTEaN
Fanldanavvseunasay (famsuaulaesnlesnisduniafiouninfianls Andundmiae
n1sUaesng (Emission Unit) laawsenisuassnigisaunsyaniunianistulvanasiseinie
Widugus sl idhsamanmnsndersuiouandeumienisudesfedeunainainndy
UBNNIANITUUSENIIUSENALS TuA1TTALTEN1SUaBE A DUNTYAINN1ATIAUTEAURINAYBY
MANSTusERINeUsEIeTl AU SREARIIMIENSUde et YAleUTINMNN SURB Y
asvaulneanlemlilanuthmnefitivuasauful™

(2) MmsvaenisUassfivisaunssanniatsauwuuiisield seauana
(Global Mandatory Emission Offsetting with Revenue)

MsvaenisUass fideunsrannaveiuluuisglatu f8nvae
wiflousun1ssawen1sUdesfneiaunszanniatedu uillanuuandefidde Ao Snsifiu
swldarnnisanarsssuiioudefienisusulasonlesuiieiy wu Arsssudeunissudunis
(Transaction fee) lngs1elddsnanazdosianldmuingusrasdiinnasiu 1wy nsannanszny
mﬁLU?ﬁJuLLﬂmamWQﬁmmm wielimutiemdeUssmaiimdsimunlunsaniedeunsean

(3) M3¥eveansn1sUassinuidounsyansziuana (Global Emissions
Trading)

N580v18aNsn1sUaesfnmiseunsransesuaInailuuiAnuiain
wdnM3adannsEndl (Cap and Trade) lneinssmumnaiunisusesfneaiiueulaoanles
31nnsduszninsssmanuiinnasiulugraaaifisivun lnesmuadiuianisuaout e

] o

msuvaulaeenledounyn (nilaniswiriuingaisveulaeenlednileiu) dmiuaianistu

ISR

seninUssmea Fedsunanlasueugiagidnsinennlasuainnisinassiaglidanldinevseann

n13UsEYa mudunauianasiy ieasumnuagisiatniivue gidisiudeuansTunu

'8 International Civil Aviation Organization, supra note 82, p.2-1.
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gefuanensluiivaesfiwafveulneenleslutimamm dwmalfasnsduthuinnssumis
wetula8lug q 1ld eanseiunisudesiuidounszanas®
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f9sanUszneufuLLINIINsTALIINATINsTofenalamaasugAavesatiuyn ICAOC Al
milafamdnnsaniunsaifilasiagauaInTavedLdaysy Wi insnisiendenalnnig
iAseghasgivanadnansenusegiiniavsenquuszmeiisuinios uagliiaueuaziden
yetsdUsEnauiiadesiureunninmInerfenalimaAsusiaseduaina il

¥

1) §1d139u (Participant) Fadunirssuiidosufifiniuuinsnis

e>2p

=l

aradusprisedaiiunisiiueinia wienisudu 9 W gamheindudomas

54

% L2

2) TngUszasrn1edawinaeu (Environmental Objective) vadusiay
sULUUYBINIATNITY HAd1uuaneeiy lagn1syawenisudesfingisounszanaesninun
= . Ay a ! & a | & a a ! &
n3algIu (Baseline) NfvsanUSurunisuaesingisaunsean d1un1sdeviednsnisuansing

ISOUNTTANABINUUALNATY (Cap) tazUSunaiwiSounsyaniansnsavassla (Allowances)
3) n1sivumsiusnsal (Distribution of Obligation) YauAazFULUY
VOININITT TAIUUANETU Taen1svarenisUdassfingisounszan (Offsetting) ABen1uun
= . ! 1 v v o ¥ a . . .
n3algu (Baseline) vodufiazuiigau minaakildniunsdlgiudamiasie (Emission Unit)

WIMAWNY dun1sTeYIBaANSn1sUdesfinrisounszan HiUnsiuazlasunsdiaassuTuiunis

" International Civil Aviation Organization, supra note 82, p.2-1 and 2-2.

180 Ruwantissa Abeyrathe, supra note 117, p.55.
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3.3.2.3 dyymanguuneifeafuuiasnisiiondenalaniaasegiassiu
GRIAG!
(1) 81u13veda9An1ITNITiunaLTausEnInsUssmAlun1T WU
wasn1sfiandenalnniaasugiasziuaina
AusimneuarTngUszasdaaan1sdane ICAO \ulunude 44 uss
oudynihensdunadeussninsUssma Ssygii
“The aims and objectives of the Organization are to develop the
principles and techniques of international air navigation and to foster the planning and
development of international air transport so as to :
(a) Insure the safe and orderly growth of international civil aviation
throughout the world;
(b) Encourage the arts of aircraft design and operation for peaceful
purposes;
(c) Encourage the development of airways, airports, and air navigation
facilities for international civil aviation;
(d) Meet the needs of the peoples of the world for safe, regular,
efficient and economical air transport;
(e) Prevent economic waste caused by unreasonable competition;
(f) Insure that the right of contracting States are fully respected
and that every contracting State has a fair opportunity to operate international airlines;
(g) Avoid discrimination between contracting States;
(h) Promote safety of flight in international air navigation;
(i) Promote generally the development of all aspects of international

civil aeronautics.”

81 | udwig Weber, supra note 2, p.6-4.
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AMANUIN N

Convention on International Civil Aviation

PREAMBLE

WHEREAS the future development of international civil aviation can greatly help to
create and preserve friendship and understanding among the nations and peoples of the world,
yet its abuse can become a threat to the general security; and

WHEREAS it is desirable to avoid friction and to promote that cooperation between
nations and peoples upon which the peace of the world depends;

THEREFORE, the undersigned governments having agreed on certain principles and
arrangements in order that international civil aviation may be developed in a safe and orderly
manner and that international air transport services may be established on the basis of equality of
opportunity and operated soundly and economically;

Have accordingly concluded this Convention to that end.

PART |
AIR NAVIGATION

CHAPTER |
GENERAL PRINCIPLE AND APPLICATION OF THE CONVENTION

Article 1 Sovereignty

The contracting States recognize that every State has complete and exclusive
sovereignty over the airspace above its territory.

Article 2 Territory

For the purposes of this Convention the territory of a State shall be deemed to be
the land areas and territorial waters adjacent thereto under the sovereignty, suzerainty, protection
or mandate of such State.

Article 3 Civil and state aircraft

(a) This Convention shall be applicable only to civil aircraft, and shall not be
applicable to state aircraft.

(b) Aircraft used in military, customs and police services shall be deemed to be state

aircraft.
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(c) No state aircraft of a contracting State shall fly over the territory of another State
or land thereon without authorization by special agreement or otherwise, and in accordance with
the terms thereof.

(d) The contracting States undertake when issuing regulations for their state aircraft,
that they will have due regard for the safety of navigation of civil aircraft.

Article 3 bis

(a) The contracting States recognize that every State must refrain from resorting to
the use of weapons against civil aircraft in flisht and that, in case of interception, the lives of
persons on board and the safety of aircraft must not be endangered. This provision shall not be
interpreted as modifying in any way the rights and obligations of States set forth in the Charter of
the United Nations.

(b) The contracting States recognize that every State, in the exercise of its sovereignty,
is entitled to require the landing at some designated airport of a civil aircraft flying above its territory
without authority or if there are reasonable grounds to conclude that it is being used for any
purpose inconsistent with the aims of this Convention; it may also give such violations. For this
purpose, the contracting States may resort to any appropriate means consistent with relevant rules
of international law, including the relevant provisions of this Convention, specifically paragraph (a)
of this Article. Each contracting State agrees to publish its regulations in force regarding the
interception of civil aircraft.

(c) Every civil aircraft shall comply with an order given in conformity with paragraph
(b) of this Article. To this end each contracting State shall establish all necessary provisions in its
national laws or regulations to make such compliance mandatory for any civil aircraft registered in
that State or operated by an operator who has his principal place of business or permanent
residence in that State. Each contracting State shall make any violation of such applicable laws or
regulations punishable by severe penalties and shall submit the case to its competent authorities
in accordance with its laws or regulations.

(d) Each contracting State shall take appropriate measures to prohibit the deliberate
use of any civil aircraft registered in that State or operated by an operator who has his principal
place of business or permanent residence in that State for any purpose inconsistent with the aims
of this Convention. This provision shall not affect paragraph (a) or derogate from paragraphs (b) and
() of this Article.

Article 4 Misuse of civil aviation

Each contracting state agrees not to use civil aviation for any purpose inconsistent

with the aims of this Convention.
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CHAPTER Il
FLIGHTS OVER TERRITORY OF CONTRACTING STATES

Article 5 Right of non-scheduled flight

Each contracting State agrees that all aircraft of the other contracting States, being
aircraft not engaged in scheduled international air services shall have the right, subject to the
observance of the terms of this Convention, to make flights into or in transit non-stop across its
territory and to make stops for non-traffic purposes without the necessity of obtaining prior
permission, and subject to the right of the State flown over to require landing. Each contracting
State nevertheless reserves the right, for reasons of safety of fight, to require aircraft desiring to
proceed over regions which are inaccessible or without adequate air navigation facilities to follow
prescribed routes, or to obtain special permission for such flights.

Such aircraft, if engaged in the carriage of passengers, cargo, or mail for remuneration
or hire on other than scheduled international air services, shall also, subject to the provisions of
Article 7, have the privilege of taking on or discharging passengers, cargo, or mail, subject to the
right of any State where such embarkation or discharge takes place to impose such regulations,
conditions or limitations as it may consider desirable.

Article 6 Scheduled air services

No scheduled international air service may be operated over or into the territory of
a contracting State, except with the special permission or other authorization of that State, and in
accordance with the terms of such permission or authorization.

Article 7 Cabotage

Each contracting State shall have the right to refuse permission to the aircraft of other
contracting States to take on in its territory passengers, mail and cargo carried for remuneration or
hire and destined for another point within its territory. Each contracting State undertakes not to
enter into any arrangements which specifically grant any such privilege on an exclusive basis to any
other State or an airline of any other State, and not to obtain any such exclusive privilege from
any other State.

Article 8 Pilotless aircraft

No aircraft capable of being flown without a pilot shall be flown without a pilot over
the territory of a contracting State without special authorization by that State and in accordance
with the terms of such authorization. Each contracting State undertakes to insure that the flight of
such aircraft without a pilot in regions open to civil aircraft shall be so controlled as to obviate

danger to civil aircraft.
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Article 9 Prohibited areas

(a) Each contracting State may, for reasons of military necessity or public safety,
restrict or prohibit uniformly the aircraft of other States from flying over certain areas of its territory,
provided that no distinction in this respect is made between the aircraft of the State whose territory
is involved, engaged in international scheduled airline services, and the aircraft of the other
contracting States likewise engaged. Such prohibited areas shall be of reasonable extent and
location so as not to interfere unnecessarily with air navigation. Descriptions of such prohibited
areas in the territory of a contracting State, as well as any subsequent alterations therein, shall be
communicated as soon as possible to the other contracting States and to the International Civil
Aviation Organization.

(b) Each contracting State reserves also the right, in exceptional circumstances or
during a period of emergency, or in the interest of public safety, and with immediate effect,
temporarily to restrict or prohibit flying over the whole or any part of its territory, on condition that
such restriction or prohibition shall be applicable without distinction of nationality to aircraft of all
other States.

(c) Each contracting State, under such regulations as it may prescribe, may require
any aircraft entering the areas contemplated in sub-paragraphs (a) or (b) above to effect a landing
as soon as practicable thereafter at some designated airport within its territory.

Article 10 Landing at customs airport

Except in a case where, under the terms of this Convention or a special authorization,
aircraft are permitted to cross the territory of a contracting State without landing, every aircraft
which enters the territory of a contracting State shall, if the regulations of that State so require,
land at an airport designated by that State for the purpose of customs and other examination. On
departure from the territory of a contracting State, such aircraft shall depart from a similarly
designated customs airport. Particulars of all designated customs airports shall be published by the
State and transmitted to the International Civil Aviation Organization established under Part Il of
this Convention for communication to all other contracting States.

Article 11 Applicability of air regulations

Subject to the provisions of this Convention, the laws and regulations of a contracting
State relating to the admission to or departure from its territory of aircraft engaged in international
air navigation, or to the operation and navigation of such aircraft while within its territory, shall be
applied to the aircraft of all contracting States without distinction as to nationality, and shall be
complied with by such aircraft upon entering or departing from or while within the territory of that

State.



197

Article 12 Rules of the air

Each contracting State undertakes to adopt measures to insure that every aircraft
flying over or maneuvering within its territory and that every aircraft carrying its nationality mark,
wherever such aircraft may be, shall comply with the rules and regulations relating to the flight
and maneuver of aircraft there in force. Each contracting State undertakes to keep its own
regulations in these respects uniform, to the greatest possible extent, with those established from
time to time under this Convention. Over the high seas, the rules in force shall be those established
under this Convention. Each contracting State undertakes to insure the prosecution of all persons
violating the regulations applicable.

Article 13 Entry and clearance regulations

The laws and regulations of a contracting State as to the admission to or departure
from its territory of passengers, crew or cargo of aircraft, such as regulations relating to entry,
clearance, immigration, passports, customs, and quarantine shall be complied with by or on behalf
of such passengers, crew or cargo upon entrance into or departure from, or while within the territory
of that State.

Article 14 Prevention of spread of disease

Each contracting State agrees to take effective measures to prevent the spread by
means of air navigation of cholera, typhus (epidemic), smallpox, yellow fever, plague, and such
other communicable diseases as the contracting States shall from time to time decide to designate,
and to that end contracting States will keep in close consultation with the agencies concemed
with international regulations relating to sanitary measures applicable to aircraft. Such consultation
shall be without prejudice to the application of any existing international convention on this subject
to which the contracting States may be parties.

Article 15 Airport and similar charges

Every airport in a contracting State which is open to public use by its national aircraft
shall likewise, subject to the provisions of Article 68, be open under uniform conditions to the
aircraft of all the other contracting States. The like uniform conditions shall apply to the use, by
aircraft of every contracting State, of all air navigation facilities, including radio and meteorological
services, which may be provided for public use for the safety and expedition of air navigation.

Any charges that may be imposed or permitted to be imposed by a contracting State
for the use of such airports and air navigation facilities by the aircraft of any other contracting State
shall not be higher.

(a) As to aircraft not engaged in scheduled international air services, than those that

would be paid by its national aircraft of the same class engaged in similar operations, and
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(b) As to aircraft engaged in scheduled international air services, than those that
would be paid by its national aircraft engaged in similar international air services.

All such charges shall be published and communicated to the International Civil
Aviation Organization: provided that, upon representation by an interested contracting State, the
charges imposed for the use of airports and other facilities shall be subject to review by the Council,
which shall report and make recommendations thereon for the consideration of the State or States
concerned. No fees, dues or other charges shall be imposed by any contracting State in respect
solely of the right of transit over or entry into or exit from its territory of any aircraft of a contracting
State or persons or property thereon.

Article 16 Search of aircraft

The appropriate authorities of each of the contracting States shall have the right,
without unreasonable delay, to search aircraft of the other contracting States on landing or

departure, and to inspect the certificates and other documents prescribed by this Convention.

CHAPTER IlI
NATIONALITY OF AIRCRAFT

Article 17 Nationality of aircraft

Aircraft have the nationality of the State in which they are registered.

Article 18 Dual registration

An aircraft cannot be validly registered in more than one State, but its registration
may be changed from one State to another.

Article 19 National laws governing registration

The registration or transfer of registration of aircraft in any contracting State shall be
made in accordance with its laws and regulations.

Article 20 Display of marks

Every aircraft engaged in international air navigation shall bear its appropriate
nationality and registration marks.

Article 21 Report of registrations

Each contracting State undertakes to supply to any other contracting State or to the
International Civil Aviation Organization, on demand, information concerning the registration and
ownership of any particular aircraft registered in that State. In addition, each contracting State shall
furnish reports to the International Civil Aviation Organization, under such regulations as the latter
may prescribe, giving such pertinent data as can be made available concerning the ownership and

control of aircraft registered in that State and habitually engaged in international air navigation. The
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data thus obtained by the International Civil Aviation Organization shall be made available by it on

request to the other contracting States.

CHAPTER IV
MEASURES TO FACILITATE AIR NAVIGATION

Article 22 Facilitation of formalities

Each contracting State agrees to adopt all practicable measures, through the issuance
of special regulations or otherwise, to facilitate and expedite navigation by aircraft between the
territories of contracting States, and to prevent unnecessary delays to aircraft, crews, passengers
and cargo, especially in the administration of the laws relating to immigration, quarantine, customs
and clearance.

Article 23 Customs and immigration procedures

Each contracting State undertakes, so far as it may find practicable, to establish
customs and immigration procedures affecting international air navigation in accordance with the
practices which may be established or recommended from time to time, pursuant to this
Convention. Nothing in this Convention shall be construed as preventing the establishment of
customs-free airports.

Article 24 Customs duty

(a) Aircraft on a flight to, from, or across the territory of another contracting State
shall be admitted temporarily free of duty, subject to the customs regulations of the State, Fuel,
lubricating oils, spare parts, regular equipment and aircraft stores on board an aircraft of a
contracting State, on arrival in the territory of another contracting State and retained on board on
leaving the territory of that State shall be exempt from customs duty, inspection fees or similar
national or local duties and charges. This exemption shall not apply to any quantities or articles
unloaded, except in accordance with the customs regulations of the State, which may require that
they shall be kept under customs supervision

(b) Spare parts and equipment imported into the territory of a contracting State for
incorporation in or use on an aircraft of another contracting State engaged in international air
navigation shall be admitted free of customs duty, subject to compliance with the regulations of
the State concerned, which may provide that the articles shall be kept under customs supervision
and control.

Article 25 Aircraft in distress

Each contracting State undertakes to provide such measures of assistance to aircraft

in distress in its territory as it may find practicable, and to permit, subject to control by its own
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authorities, the owners of the aircraft or authorities of the State in which the aircraft is registered
to provide such measures of assistance as may be necessitated by the circumstances. Each
contracting State, when undertaking search for missing aircraft, will collaborate in coordinated
measures which may be recommended from time to time pursuant to this Convention.

Article 26 Investigation of accidents

In the event of an accident to an aircraft of a contracting State occurring in the
territory of another contracting State, and involving death or serious injury, or indicating serious
technical defect in the aircraft or air navigation facilities, the State in which the accident occurs will
institute an inquiry into the circumstances of the accident, in accordance, so far as its laws permit,
with the procedure which may be recommended by the International Civil Aviation Organization.
The State in which the aircraft is registered shall be given the opportunity to appoint observers to
be present at the inquiry and the State holding the inquiry shall communicate the report and
findings in the matter to that State.

Article 27 Exemption from seizure on patent claims

(a) While engaged in international air navigation, any authorized entry of aircraft of a
contracting State into the territory of another contracting State or authorized transit across the
territory of such State with or without landings shall not entail any seizure or detention of the
aircraft or any claim against the owner or operator thereof or any other interference therewith by
or on behalf of such State or any person therein, on the ground that the construction, mechanism,
parts, accessories or operation of the aircraft is an infringement of any patent, design, or model
duly granted or registered in the State whose territory is entered by the aircraft, it being agreed
that no deposit of security in connection with the foregoing exemption from seizure or detention
of the aircraft shall in any case be required in the State entered by such aircraft.

(b) The provisions of paragraph (a) of this Article shall also be applicable to the
storage of spare parts and spare equipment for the aircraft and the right to use and install the
same in the repair of an aircraft of a contracting State in the territory of any other contracting State,
provided that any patented part or equipment so stored shall not be sold or distributed internally
in or exported commercially from the contracting State entered by the aircraft.

(c) The benefits of this Article shall apply only to such States, parties to this
Convention, as either (1) are parties to the International Convention for the Protection of Industrial
Property and to any amendments thereof; or (2) have enacted patent laws which recognize and
give adequate protection to inventions made by the nationals of the other States parties to this

Convention.
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Article 28 Air navigation facilities and standard systems

Each contracting State undertakes, so far as it may find practicable, to:

(a) Provide, in its territory, airports, radio services, meteorological services and other
air navigation facilities to facilitate international air navigation, in accordance with the standards
and practices recommended or established from time to time, pursuant to this Convention;

(b) Adopt and put into operation the appropriate standard systems of
communications procedure, codes, markings, signals, lighting and other operational practices and
rules which may be recommended or established from time to time, pursuant to this Convention;

(c) Collaborate in international measures to secure the publication of aeronautical
maps and charts in accordance with standards which may be recommended or established from

time to time, pursuant to this Convention.

CHAPTER V
CONDITIONS TO BE FULFILLED WITH RESPECT TO AIRCRAFT

Article 29 Documents carried in aircraft

Every aircraft of a contracting State, engaged in international navigation, shall carry
the following documents in conformity with the conditions prescribed in this Convention:

(a) Its certificate of registration;

(b) Its certificate of airworthiness;

(c) The appropriate licences for each member of the crew,

(d) Its journey log book;

(e) If it is equipped with radio apparatus, the aircraft radio station licence;

(f) If it carries passengers, a list of their names and places of embarkation and
destination;

() If it carries cargo, a manifest and detailed declarations of the cargo.

Article 30 Aircraft radio equipment

(a) Aircraft of each contracting State may, in or over the territory of other contracting
States, carry radio transmitting apparatus only if a licence to install and operate such apparatus
has been issued by the appropriate authorities of the State in which the aircraft is registered. The
use of radio transmitting apparatus in the territory of the contracting State whose territory is flown
over shall be in accordance with the regulations prescribed by that State.

(b) Radio transmitting apparatus may be used only by members of the flight crew
who are provided with a special licence for the purpose, issued by the appropriate authorities of

the State in which the aircraft is registered.
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Article 31 Certificates of airworthiness

Every aircraft engaged in international navigation shall be provided with a certificate
of airworthiness issued or rendered valid by the State in which it is registered.

Article 32 Licences of personnel

(a) The pilot of every aircraft and the other members of the operating crew of every
aircraft engaged in international navigation sh all be provided with certificates of competency and
licences issued or rendered valid by the State in which the aircraft is registered.

(b) Each contracting State reserves the right to refuse to recognize, for the purpose
of flight above its own territory, certificates of competency and licences granted to any of its
nationals by another contracting State.

Article 33 Recognition of certificates and licences

Certificates of airworthiness and certificate of competency and licences issued or
rendered valid by the contracting State in which the aircraft is registered, shall be recognized as
valid by the other contracting States, provided that the requirements under which such certificates
or licences were issued or rendered valid are equal to or above the minimum standards which
may be established from time to time pursuant to this Convention.

Article 34 Journey log books

There shall be maintained in respect of every aircraft engaged in international
navigation a journey log book in which shall be entered particulars of the aircraft, its crew and of
each journey, in such form as may be prescribed from time to time pursuant to this Convention.

Article 35 Cargo restrictions

(a) No munitions of war or implements of war may be carried in or above the territory
of a State in aircraft engaged in international navigation, except by permission of such State. Each
State shall determine by regulations what constitutes munitions of war or implements of war for
the purposes of this Article, giving due consideration, for the purposes of uniformity, to such
recommendations as the International Civil Aviation Organization may from time to time make.

(b) Each contracting State reserves the right, for reasons of public order and safety,
to regulate or prohibit the carriage in or above its territory of articles other than those enumerated
in paragraph (a): provided that no distinction is made in this respect between its national aircraft
engaged in international navigation and the aircraft of the other States so engaged; and provided
further that no restriction shall be imposed which may interfere with the carriage and use on aircraft
of apparatus necessary for the operation or navigation of the aircraft or the safety of the personnel

Or passengers.
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Article 36 Photographic apparatus
Each contracting State may prohibit or regulate the use of photographic apparatus in

aircraft over its territory.

CHAPTER VI
INTERNATIONAL STANDARDS AND RECOMMENDED PRACTICES

Article 37 Adoption of international standards and procedures

Each contracting State undertakes to collaborate in securing the highest practicable
degree of uniformity in regulations, standards, procedures, and organization in relation to aircraft,
personnel, airways and auxiliary services in all matters in which such uniformity will facilitate and
improve air navigation.

To this end the International Civil Aviation Organization shall adopt and amend from
time to time, as may be necessary, international standards and recommended practices and
procedures dealing with:

(a) Communications systems and air navigation aids, including ground marking;

(b) Characteristics of airport and landing areas;

(c) Rules of the air and air traffic control practices;

(d) Licensing of operating and mechanical personnel;

(e) Airworthiness of aircraft;

(f) Registration and identification of aircraft;

(g) Collection and exchange of meteorological information;

(h) Log books;

(i) Aeronautical maps and charts;

(j) Customs and immigration procedures;

(k) Aircraft in distress and investigation of accidents;
and such other matters concerned with the safety, regularity, and efficiency of air navigation as
may from time to time appear appropriate.

Article 38 Departures from international standards and procedures

Any State which finds it impracticable to comply in all respects with any such
international standard or procedure, or to bring its own regulations or practices into full accord
with any international standard or procedure after amendment of the latter, or which deems it
necessary to adopt regulations or practices differing in any particular respect from those established
by an international standard, shall give immediate notification to the International Civil Aviation

Organization of the differences between its own practice and that established by the International
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standard. In the case of amendments to international standards, any State which does not make
the appropriate amendments to its own regulations or practices shall give notice to the Council
within sixty days of the adoption of the amendment to the international standard, or indicate the
action which it proposes to take. In any such case, the Council shall make immediate notification
to all other states of the difference which exists between one or more features of an international
standard and the corresponding national practice of that State.

Article 39 Endorsement of certificates and licences

(a) Any aircraft or part thereof with respect to which there exists an international
standard of airworthiness or performance, and which failed in any respect to satisfy that standard
at the time of its certification, shall have endorsed on or attached to its airworthiness certificate a
complete enumeration of the details in respect of which it so failed.

(b) Any person holding a licence who does not satisfy in full the conditions laid down
in the international standard relating to the class of licence or certificate which he holds shall have
endorsed on or attached to his licence a complete enumeration of the particulars in which he
does not satisfy such conditions.

Article 40 Validity of endorsed certificates and licences

No aircraft or personnel having certificates or licences so endorsed shall participate
in international navigation, except with the permission of the State or States whose territory is
entered. The registration or use of any such aircraft, or of any certificated aircraft part, in any State
other than that in which it was originally certificated shall be at the discretion of the State into
which the aircraft or part is imported.

Article 41 Recognition of existing standards of airworthiness

The provisions of this Chapter shall not apply to aircraft and aircraft equipment of
types of which the prototype is submitted to the appropriate national authorities for certification
prior to a date three years after the date of adoption of an international standard of airworthiness
for such equipment.

Article 42 Recognition of existing standards of competency of personnel

The provisions of this Chapter shall not apply to personnel whose licences are
originally issued prior to a date one year after initial adoption of an international standard of
qualification for such personnel; but they shall in any case apply to all personnel whose licences

remain valid five years after the date of adoption of such standard.
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PART Il
THE INTERNATIONAL CIVIL AVIATION ORGANIZATION

CHAPTER VII
THE ORGANIZATION

Article 43 Name and composition

An organization to be named the International Civil Aviation Organization is formed
by the Convention. It is made up of an Assembly, a Council, and such other bodies as may be
necessary.

Article 44 Objectives

The aims and objectives of the Organization are to develop the principles and
techniques of international air navigation and to foster the planning and development of
international air transport so as to:

(@) Insure the safe and orderly growth of international civil aviation throughout the
world;

(b) Encourage the arts of aircraft design and operation for peaceful purposes;

(c) Encourage the development of airways, airports, and air navigation facilities for
international civil aviation;

(d) Meet the needs of the peoples of the world for safe, regular, efficient and
economical air transport;

(e) Prevent economic waste caused by unreasonable competition;

(f) Insure that the right of contracting States are fully respected and that every
contracting State has a fair opportunity to operate international airlines;

(g) Avoid discrimination between contracting States;

(h) Promote safety of flight in international air navigation;

(i) Promote generally the development of all aspects of international civil
aeronautics.

Article 45 Permanent seat

The permanent seat of the Organization shall be at such place as shall be determined
at the final meeting of the Interim Assembly of the Provisional International Civil Aviation
Organization set up by the Interim Agreement on International Civil Aviation signed at Chicago on
December 7, 1944. The seat may be temporarily transferred elsewhere by decision of the Council,

and otherwise than
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temporarily by decisions of the Assembly, such decision to be taken by the number of votes
specified by the Assembly. The number of votes so specified will not be less than threefifths of
the total number of contracting States.

Article 46 First meeting of Assembly

The first meeting of the Assembly shall be summoned by the interim Council of the
above mentioned Provisional Organization as soon as the Convention has come into force, to meet
at a time and place to be decided by the Interim
Council.

Article 47 Legal Capacity

The Organization shall enjoy in the territory of each contracting State such legal
capacity as may be necessary for the performance of its functions. Full juridical personality shall

be granted wherever compatible with the constitution and laws of the State concerned.

CHAPTER VIII
THE ASSEMBLY

Article 48 Meetings of Assembly and voting

(@) The Assembly shall meet not less than once in three years and shall be convened
by the Council at a suitable time and place. An extraordinary meeting of the Assembly may be
held at any time upon the call of the Council or
at the request of not less than one-fifth of the total number of contracting States addressed to
the Secretary General.

(b) AUl Contracting States shall have an equal right to be represented at the meetings
of the Assembly and each contracting State shall be entitled to one vote. Delegates representing
contracting States may be assisted by technical
advisers who may participate in the meetings but shall have no vote.

(c) A majority of the contracting States is required to constitute a quorum for the
meetings of the Assembly. Unless otherwise provided in this Convention, decisions of the Assembly
shall be taken by a majority of the votes cast.

Article 49 Powers and duties of Assembly

The powers and duties of the Assembly shall be to:

(a) Elect at each meeting its President and other officers;

(b) Elect the contracting States to be represented on the Council, in accordance with

the provisions of Chapter IX;
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(c) Examine and take appropriate action on the reports of the Council and decide on
any matter referred to it by the Council;

(d) Determine its own rules of procedure and establish such subsidiary commissions
as it may consider to be necessary or desirable;

(e) Vote annual budgets and determine the financial arrangements of the
Organization, in accordance with the provisions of Chapter XI;

(f) Review expenditures and approve the accounts of the Organization;

(g) Refer, at its discretion, to the Council, to subsidiary commissions, or to any other
body any matter within its sphere of action;

(h) Delegate to the Council the powers and authority necessary or desirable for the
discharge of the duties of the Organization and revoke or modify the delegations of authority at
any time;

(i) Carry out the appropriate provisions of Chapter XIli;

(j) Consider proposals for the modification or amendment of the provisions of this
Convention and, if it approves of the proposals, recommend them to the contracting States in
accordance with the provisions of Chapter XXI;

(k) Deal with any matter within the sphere of action of the Organization not

specifically assigned to the Council.

CHAPTER IX
THE COUNCIL

Article 50 Composition and election of Council

(@) The Council shall be a permanent body responsible to the Assembly. It shall be
composed of thirty-six contracting States elected by the Assembly. An election shall be held at
the first meeting of the Assembly and thereafter every three years, and the members of the Council
so elected shall hold office until the next following election.

(b) In electing the members of the Council, the Assembly shall give adequate
representation to (1) the States of chief importance in air transport; (2) the States not otherwise
included which make the largest contribution to the provision of facilities for international civil air
navigation; and (3) the States not otherwise included whose designation will insure that all the
major geographic areas of the world are represented on the Council. Any vacancy on the Council
shall be filled by the Assembly as soon as possible; any contracting State so elected to the Council

shall hold office for the unexpired portion of its predecessor’s term of office.
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(c) No representative of a contracting State on the Council shall be actively
associated with the operation of an international air service or financially interested in such a
service.

Article 51 President of Council

The Council shall elect its President for a term of three years. He may be reelected.
He shall have no vote. The Council shall elect from among its members one or more Vice
Presidents who shall retain their right to vote when serving as acting President. The President need
not be selected from among the representatives of the members of the Council but, if a
representative is elected, his seat shall be deemed vacant and it shall be filled by the State which
he represented. The duties of the President shall be to:

(a) Convene meetings of the Council, the Air Transport Committee, and the Air
Navigation Commission;

(b) Serve as representative of the Council; and

(c) Carry out on behalf of the Council the functions which the Council assigns to him.

Article 52 Voting in Council

Decisions by the Council shall require approval by a majority of its members. The
Council may delegate authority with respect to any particular matter to a committee of its
members. Decisions of any committee of the Council may be appealed to the Council by any
interested contracting State.

Article 53 Participation without a vote

Any contracting State may participate, without a vote, in the consideration by the
Council and by its committees and commissions of any question which especially affects its
interests. No member of the Council shall vote in the consideration by the Council of a dispute to
which it is a party.

Article 54 Mandatory functions of Council

The Council shall:

(a) Submit annual reports to the Assembly;

(b) Carry out the directions of the Assembly and discharge the duties and obligations
which are laid on it by this Convention;

(c) Determine its organization and rules of procedure;

(d) Appoint and define the duties of an Air Transport Committee, which shall be
chosen from among the representatives of the members of the Council, and which shall be
responsible to it;

(e) Establish an Air Navigation Commission, in accordance with the provisions of

Chapter X;
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(f) Administer the Finances of the Organization in accordance with the provisions of
Chapters Xl and XV,

(g) Determine the emoluments of the President of the Council;

(h) Appoint a chief executive officer who shall be called the Secretary General, and
make provision for the appointment of such other personnel as may be necessary, in accordance
with the provisions of Chapter XI;

(i) Request, collect, examine and publish information relating to the advancement
of air navigation and the operation of international air services, including information about the
costs of operation and particulars of subsidies paid to airlines from public funds;

(j) Report to contracting States any infraction of this Convention, as well as any
failure to carry out recommendations or determinations of the Council;

(k) Report to the Assembly any infraction of this Convention where a contracting State
has failed to take appropriate action within a reasonable time after notice of the infraction;

() Adopt, in accordance with the provisions of Chapter VI of this Convention,
international standards and recommended practices; for convenience, designate them as Annexes
to this Convention; and notify all contracting States of the action taken;

(m)Consider recommendations of the Air Navigation Commission for amendment of
the Annexes and take action in accordance with the provisions of Chapter XX;

(n) Consider any matter relating to the Convention which any contracting State refers
to it.

Article 55 Permissive functions of Council

The Council may:

(@) Where appropriate and as experience may show to be desirable, create
subordinate air transport commissions on a regional or other basis and define groups of states or
airlines with or through which it may deal to facilitate the carrying out of the aims of this
Convention;

(b) Delegate to the Air Navigation Commission duties additional to those set forth in
the Convention and revoke or modify such delegations of authority at any time;

(c) Conduct research into all aspects of air transport and air navigation which are of
international importance, communicate the results of its research to the contracting States, and
facilitate the exchange of information between contracting States on air transport and air navigation
matters;

(d) Study any matters affecting the organization and operation of international air
transport, including the international ownership and operation of international air services on trunk

routes, and submit to the Assembly plans in relation thereto;
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(e) Investigate, at the request of any contracting State, any situation which may
appear to present avoidable obstacles to the development of international air navigation; and,

after such investigation, issue such report as may appear to it desirable.

CHAPTER X
THE AIR NAVIGATION COMMISSION

Article 56 Nomination and appointment of Commission

The Air Navigation Commission shall be composed of fifteen members appointed by
the Council from among persons nominated by contracting States. These persons shall have
suitable qualifications and experience in the science and practice of aeronautics. The Council shall
request all contracting States to submit nominations. The President of the Air Navigation
Commission shall be appointed by the Council.

Article 57 Duties of Commission

The Air Navigation Commission shall:

(a) Consider, and recommend to the Council for adoption, modifications of the
Annexes to this Convention;

(b) Establish technical subcommissions on which any contracting State may be
represented, if it so desires;

(c) Advise the Council concerning the collection and communication to the
contracting States of all information which it considers necessary and useful for the advancement

of air navigation.

CHAPTER XI
PERSONNEL

Article 58 Appointment of personnel

Subject to any rules laid down by the Assembly and to the provisions of this
Convention, the Council shall determine the method of appointment and of termination of
appointment, the training, and the salaries, allowances, and conditions of service of the Secretary
General and other personnel of the Organization, and may employ or make use of the services of
nationals of any contracting State.

Article 59 International character of personnel

The President of the Council, the Secretary General, and other personnel shall not

seek or receive instructions in regard to the discharge of their responsibilities from any authority
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external to the Organization. Each contracting State undertakes fully to respect the international
character of the responsibilities of the personnel and not to seek to influence any of its nationals
in the discharge of their responsibilities.

Article 60 Immunities and privileges of personnel

Each contracting State undertakes, so far as possible under its constitutional
procedure, to accord to the President of the Council, the Secretary General, and the other
personnel of the Organization, the immunities and privileges which are accorded to corresponding
personnel of the public international organizations. If a general international agreement on the
immunities and privileges of international civil servants is arrived at, the immunities and privileges
accorded to the President, the Secretary General, and the other personnel of the Organization shall

be the immunities and privileges accorded under that general international agreement.

CHAPTER XiII
FINANCE

Article 61 Budget and apportionment of expenses

The Council shall submit to the Assembly annual budgets, annual statements of
accounts and estimates of all receipts and expenditures. The Assembly shall vote the budgets with
whatever modification it sees fit to prescribe, and, with the exception of assessments under Chapter
XV to States consenting thereto, shall apportion the expenses of the Organization among the
contracting States on the basis which it shall from time to time determine.

Article 62 Suspension of voting power

The Assembly may suspend the voting power in the Assembly and in the Council of
any contract-ing State that fails to discharge within a reasonable period its financial obligations to
the Organization.

Article 63 Expenses of delegations and other representatives

Each contracting State shall bear the expenses of its own delegation to the Assembly
and the remuneration, travel, and other expenses of any person whom it appoints to serve on the
Council, and of its nominees or representatives on any subsidiary committees or commissions of

the Organization.
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CHAPTER XilI
OTHER INTERNATIONAL ARRANGEMENTS

Article 64 Security arrangements

The Organization may, with respect to air matters within its competence directly
affecting world security, by vote of the Assembly enter into appropriate arrangements with any
general organization set up by the nations of the world to preserve peace.

Article 65 Arrangements with other international bodies

The Council, on behalf of the Organization, may enter into agreements with other
international bodies for the maintenance of common services and for common arrangements
concerning personnel and, with the approval of the Assembly, may enter into such other
arrangements as may facilitate the work of the Organization.

Article 66 Functions relating to other agreements

(@) The Organization shall also carry out the functions placed upon it by the
International Air Services Transit Agreement and by the Inter-national Air Transport Agreement
drawn up at Chicago on December 7, 1944, in accordance with the terms and conditions there in
set forth.

(b) Members of the Assembly and the Council who have not accepted the
International Air Servi-ces Transit Agreement of the International Air Transport Agreement drawn
up at Chicago on 7 December 1944 shall not have the right to vote on any questions referred to

the Assembly or Council under the provisions of the relevant Agreement.

PART Il
INTERNATIONAL AIR TRANSPORT

CHAPTER XIV
INFORMATION AND REPORTS

Article 67 File reports with Council
Each contracting State undertakes that its international airlines shall, in accordance
with requirements laid down by the Council, file with the Council traffic reports, cost statistics and

financial statements showing among other things all receipts and the sources thereof.
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CHAPTER XV
AIRPORTS AND OTHER AIR NAVIGATION FACILITIES

Article 68 Designation of routes and airports

Each contracting State may, subject to the provisions of this Convention, designate
the route to be followed within its territory by any international air service and the airports which
any such service may use.

Article 69 Improvement of air navigation facilities

If the Council is of the opinion that the airports or other air navigation facilities,
including radio and meteorological services, of a contracting State are not reasonably adequate for
the safe, regular, efficient, and economical operation of international air services, present or
contemplated, the Council shall consult with the State directly concerned, and other States
affected, with a view to finding means by which the situation may be remedied, and may make
recommendations for that purpose. No contracting State shall be guilty of an infraction of this
Convention if it fails to carry out these recommendations.

Article 70 Financing of air navigation facilities

A contracting State, in the circumstances arising under the provisions of Article 69,
may conclude an arrangement with the Council for giving effect to such recommendations. The
State may elect to bear all of the costs involved in any such arrangement. If the State does not so
elect, the Council may agree, at the request of the State, to provide for all or a portion of the
costs.

Article 71 Provision and maintenance of facilities by Council

If a contracting State so request, the Council may agree to provide, man, maintain,
and administer any or all of the airports and other air navigation facilities including radio and
meteorological services, required in its territory for the safe, regular, efficient and economical
operation of the international air services of the other contracting States, and may specify just and
reasonable charges for the use of the facilities provided.

Article 72 Acquisition or use of land

Where land is needed for facilities financed in whole or in part by the Council at the
request of a contracting State, that State shall either provide the land itself, retaining title if it
wishes, or facilitate the use of the land by the Council on just and reasonable terms and in
accordance with the laws of the State concerned.

Article 73 Expenditure and assessment of funds

Within the limit of the funds which may be made available to it by the Assembly

under Chapter XIl, the Council may make current expenditures for the purposes of this Chapter
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from the general funds of the Organization. The Council shall assess the capital funds required for
the purposes of this Chapter in previously agreed proportions over a reasonable period of time to
the contracting State consenting thereto whose airlines use the facilities. The Council may also
assess to States that consent any working funds that are required.

Article 74 Technical assistance and utilization of revenues

When the Council, at the request of a contracting State, advances funds or provides
airports or other facilities in whole or in part, the arrangement may provide, with the consent of
that State, for technical assistance in the supervision and operation of the airports and other
facilities, and for the payment, from the revenues derived from the operation of the airports and
other facilities of the operating expenses of the airports and the other facilities, and of interest and
amortization charges.

Article 75 Taking over of facilities from Council

A contracting State may at any time discharge any obligation into which it has entered
under Article 70, and take over airports and other facilities which the Council has provided in its
territory pursuant to the provisions of Articles 71 and 72, by paying to the Council an amount which
in the opinion of the Council is reasonable in the circumstances. If the State considers that the
amount fixed by the Council is unreasonable it may appeal to the Assembly against the decision
of the Council and the Assembly may confirm or amend the decision of the Council.

Article 76 Return of funds

Funds obtained by the Council through reimbursement under Article 75 and from
receipts of interest and amortization payments under Article 74 shall, in the case of advances
originally financed by States under Article 73, be returned to the States which were originally

assessed in the proportion of their assessments, as determined by the Council.

CHAPTER XVI
JOINT OPERATING ORGANIZATIONS AND POOLED SERVICES

Article 77 Joint operating organizations permitted

Nothing in this Convention shall prevent two or more contracting States from
constituting joint air transport operating organizations or international operating agencies and from
pooling their air services on any routes or in any regions, but such organization or agencies and
such pooled services shall be subject to all the provisions of this Convention, including those
relating to the registration of agreements with the Council. The Council shall determine in what
manner the provisions of this Convention relating to nationality of aircraft shall apply to aircraft

operated by international operating agencies.
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Article 78 Function of Council

The Council may suggest to contracting States concerned that they form joint
organizations to operate air services on any routes or in any regions.

Article 79 Participation in operating organizations

A State may participate in joint operating organizations or in pooling arrangements,
either through its government or through an airline company or companies designated by its
government. The companies may, at the sole discretion of the State concerned, be stateowned or

party state-owned or privately owned.

PART IV
FINAL PROVISIONS

CHAPTER XVII
OTHER AERONAUTICAL AGREEMENTS AND ARRANGEMENTS

Article 80 Paris and Habana Conventions

Each contracting State undertakes, immediately upon the coming into force of this
Convention, to give notice of denunciation of the Convention relating to the Regulation of Aerial
Navigation signed at Paris on October 13, 1919 or the Convention on Commercial Aviation signed
at Habana on February 20, 1928, if it is a party to either. As between contracting States, this
Convention supersedes the Conventions of Paris and Habana previously referred to.

Article 81 Registration of existing agreements

All aeronautical agreements which are in existence on the coming into force of this
Convention, and which are between a contracting State and any other State or between an airline
of a contracting State and any other State or the airline of any other State, shall be forthwith
registered with the Council.

Article 82 Abrogation of inconsistent arrangements

The contracting States accept this Convention as abrogating all obligations and
understandings between them which are inconsistent with its terms, and undertake not to enter
into any such obligations and understandings. A contracting State which, before becoming a
member of the Organization has undertaken any obligations toward a noncontracting State or a
national of a contracting State or a non-contracting State inconsistent with the terms of this
Convention, shall take immediate steps to procure its release from the obligations. If an airline of
any contracting State has entered into any such inconsistent obligations, the State of which it is a

national shall use its best efforts to secure their termination forth with and shall in any event cause



216

them to be terminated as soon as such action can lawfully be taken after the coming into force of
this Convention.

Article 83 Registration of new arrangements

Subject to the provisions of the preceding Article, any contracting State may make
arrangements not inconsistent with the provisions of this Convention. Any such arrangement shall
be forthwith registered with the Council, which shall make it public as soon as possible.

Article 83 bis Transfer of certain functions and duties

(a) Notwithstanding the provisions of Article 12, 30, 31 and 32(a) when an aircraft
registered in a contracting State is operated pursuant to an agreement for the lease, charter or
interchange of the aircraft or any similar arrangement by an operator who has his principal place
of business or, if he has no such place of business, his permanent residence in another contracting
State, the State of registry may, by agreement with such other State, transfer to it all or part of its
functions and duties as State of registry in respect of that aircraft under Articles 12, 30, 31 and
32(a). The State of registry shall be relieved of responsibility in respect of the functions and duties
transferred.

(b) The transfer shall not have effect in respect of other contracting States before
either the agreement between States in which it is embodied has been registered with the Council
and made public pursuant to Article 83 or the existence and scope of the agreement have been
directly communicated to the authorities of the other contracting State or States concerned by a
State party to the agreement.

(c) The provisions of paragraph (a) and (b) above shall also be applicable to cases

covered by Article 77.

CHAPTER XVIII
DISPUTES AND DEFAULT

Article 84 Settlement of disputes

If any disagreement between two or more contracting States relating to the
interpretation or application of this Convention and its Annexes cannot be settled by negotiation,
it shall, on the application of any State concerned in the disagreement, be decided by the Council.
No member of the Council shall vote in the consideration by the Council of any dispute to which
it is a party. Any contracting State may, subject to Article 85, appeal from the decision of the
Council to an ad hoc arbitral tribunal agreed upon with the other parties to the dispute or to the
Permanent Court of International Justice. Any such appeal shall be notified to the Council within

sixty days of receipt of notification of the decision of the Council.
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Article 85 Arbitration procedure

If any contracting State party to a dispute in which the decision of the Council is
under appeal has not accepted the Statute of the Permanent Court of International Justice and
the contracting States parties to the dispute cannot agree on the choice of the arbitral tribunal,
each of the contracting States parties to the dispute shall name a single arbitrator who shall name
an umpire. If either contracting State party to the dispute fails to name an arbitrator within a period
of three months from the date of the appeal, an arbitrator shall be named on behalf of that State
by the President of the Council from a list of qualified and available persons maintained by the
Council. If, within thirty days, the arbitrators cannot agree on an umpire, the President of the Council
shall designate an umpire from the list previously referred to. The arbitrators and the umpire shall
then jointly constitute an arbitral tribunal. Any arbitral tribunal established under this or the
preceding Article shall settle its own procedure and give its decisions by majority vote, provided
that the Council may determine procedural questions in the event of any delay which in the
opinion of the Council is excessive.

Article 86 Appeals

Unless the Council decides otherwise any decision by the Council on whether an
international airline is operating in conformity with the provisions of this Convention shall remain
in effect unless reversed on appeal. On any other matter, decisions of the Council shall, if appealed
from, be suspended until the appeal is decided. The decisions of the Permanent Court of
International Justice and of an arbitral tribunal shall be final and binding.

Article 87 Penalty for non-conformity of airline

Each contracting State undertakes not to allow the operation of an airline of a
contracting State through the airspace above its territory if the Council has decided that the airline
concerned is not conforming to a final decision rendered in accordance with the previous Article.

Article 88 Penalty for non-conformity by State

The Assembly shall suspend the voting power in the Assembly and in the Council

of any contracting State that is found in default under the provisions of this Chapter.

CHAPTER XIX
WAR

Article 89 War and emergency conditions
In case of war, the provisions of this Convention shall not affect the freedom of action

of any of the contracting States affected, whether as belligerents or as neutrals. The same principle
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shall apply in the case of any contracting State which declares a state of national emergency and

notifies the fact to the Council.

CHAPTER XX
ANNEXES

Article 90 Adoption and amendment of Annexes

(a) The adoption by the Council of the Annexes described in Article 54, subparagraph
(1), shall require the vote of two-thirds of the Council at a meeting called for that purpose and
shall then be submitted by the Council to each contracting State. Any such Annex or any
amendment of an Annex shall become effective within three months after its submission to the
contracting States or at the end of such longer period of time as the Council may prescribe, unless
in the meantime a majority of the contracting States register their disapproval with the Council.

(b) The Council shall immediately notify all contracting States of the coming into

force of any Annex or amendment thereto.

CHAPTER XXI
RATIFICATIONS, ADHERENCES, AMENDMENTS, AND DENUNCIATIONS

Article 91 Ratification of Convention

(a) This Convention shall be subject to ratification by the signatory States. The
instruments of ratification shall be deposited in the archives of the Government of the United
States of America, which shall give notice of the date of the deposit to each of the signatory and
adhering States.

(b) As soon as this Convention has been ratified or adhered to by twenty-six States it
shall come into force between them on the thirtieth day after deposit of the twenty-sixth
instrument. It shall come into force for each State ratifying thereafter on the thirtieth day after the
deposit of its instrument of ratification.

(0) It shall be the duty of the Government of the United States of America to notify
the government of each of the signatory and adhering States of the date on which this Convention
comes into force.

Article 92 Adherence to Convention

(a) This Convention shall be open for adherence by members of the United Nations
and States associated with them, and States which remained neutral during the present world

conflict.
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(b) Adherence shall be effected by a notification addressed to the Government of
the United States of America and shall take effect as from the thirtieth day from the receipt of the
notification by the Government of the United States of America, which shall notify all the
contracting States.

Article 93 Admission of other States

States other than those provided for in Articles 91 and 92 (a) may, subject to approval
by any general international organization set up by the nations of the world to preserve peace, be
admitted to participation in this Convention by means of a four-fifths vote of the Assembly and on
such conditions as the Assembly may prescribe: provided that in each case the assent of any State
invaded or attacked during the present war by the State seeking admission shall be necessary.

Article 93 bis

(a) Notwithstanding the provisions of Article 91, 92 and 93 above:

(1) A State whose government the General Assembly of the United Nations has
recommended be debarred from membership in international agencies established by or brought
into relationship with the United Nations shall automatically cease to be a member of the
International Civil Aviation Organization;

(2) A State which has been expelled from membership in the United Nations
shall automatically cease to be a member of the International Civil Aviation Organization unless
the General Assembly of the United Nations attaches to its act of expulsion a recommendation to
the contrary.

(b) A State which ceases to be a member of the International Civil Aviation
Organization as a result of the provisions of paragraph (a) above may, after approval by the General
Assembly of the United Nations, be readmitted to the International Civil Aviation Organization upon
application and upon approval by a majority of the Council.

(c) Members of the Organization which are suspended from the exercise of the right
and privileges of membership in the United Nations shall, upon the request of the latter, be
suspended from the rights and privileges of membership in this Organization.

Article 94 Amendment of Convention

(@) Any proposed amendment to this Convention must be approved by a two-thirds
vote of the Assembly and shall then come into force in respect of States which have ratified such
amendment when ratified by the number of contracting States specified by the Assembly. The
number so specified shall not be less than two-thirds of the total number of contracting States.

(b) If in its opinion the amendment is of such a nature as to justify this course, the

Assembly in its resolution recommending adoption may provide that any State which has not
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ratified within a specified period after the amendment has come into force shall thereupon cease
to be a member of the Organization and a party to the Convention.

Article 95 Denunciation of Convention

(@) Any contracting State may give notice of denunciation of this Convention three
years after its coming into effect by notification addressed to the Government of the United States
of America, which shall at once inform each of the contracting States.

(b) Denunciation shall take effect one year from the date of the receipt of the

notification and shall operate only as regards the State effecting the denunciation.

CHAPTER XXlI
DEFINITIONS

Article 96

For the purpose of this Convention the expression:

(@) “Air service” means any scheduled air service performed by aircraft for the public
transport of passengers, mail or cargo.

(b) “International air service” means an air service which passes through the air space
over the territory of more than one State.

(c) “Airline” means any air transport enterprise offering or operating an international
air service.

(d) “Stop for non-traffic purposes” means a landing for any purpose other than taking

on or discharging passengers, cargo or mail.

SIGNATURE OF CONVENTION IN  WITNESS WHEREOF, the undersigned
plenipotentiaries, having been duly authorized, sign this Convention on behalf of their respective
governments on the dates appearing opposite their signatures.

DONE at Chicago the seventh day of December 1944, in the English language. A text
drawn up in the English, French and Spanish languages, each of which shall be of equal authenticity.
These texts shall be deposited in the archives of the Government of the United States of America,
and certified copies shall be transmitted by that Government to the governments of all the States
which may sign or adhere to this Convention. This Convention shall be open for signature at

Washington, D.C.
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Entry into force: The Convention entered into force on 4 April 1947.

Status: 191 parties.

This list is based on information received from the depositary, the Government of

the United States of America

State

Afghanistan

Albania

Algeria

Andorra

Angola

Antigua and Barbuda
Argentina

Armenia

Australia

Austria

Azerbaijan

Bahamas

Bahrain

Bangladesh
Barbados

Belarus

Belgium

Belize

Benin

Bhutan

Bolivia (Plurinational State of)
Bosnia and Herzegovina

Botswana

Date of deposit of instrument of ratification or

notification of adherence (A)

4 April 1947

28 March 1991 (A)

7 May 1963 (A)

26 January 2001 (A)
11 March 1977 (A)

10 November 1981 (A)
4 June 1946 (A)

18 June 1992 (A)

1 March 1947

27 August 1948 (A)

9 October 1992 (A)

27 May 1975 (A)

20 August 1971 (A)

22 December 1972 (A)
21 March 1967 (A)

4 June 1993 (A)

5 May 1947

7 December 1990 (A)
29 May 1961 (A)

17 May 1989 (A)

4 April 1947

13 January 1993 (A)
28 December 1978 (A)



State

Brazil

Brunei Darussalam
Bulgaria

Burkina Faso
Burundi

Cabo Verde
Cambodia
Cameroon

Canada

Central African Republic

Chad

Chile

China (1)
Colombia
Comoros
Congo

Cook Islands
Costa Rica
Céte d’Ivoire
Croatia

Cuba
Cyprus
Czech Republic

Democratic People’s Republic of Korea

Democratic Republic of the Congo

Denmark

Djibouti

Dominican Republic
Ecuador

Egypt

El Salvador

Equatorial Guinea

notification of adherence (A)

8 July 1946

4 December 1984 (A)

8 June 1967 (A)

21 March 1962 (A)
19 January 1968 (A)
19 August 1976 (A)
16 January 1956 (A)
15 January 1960 (A)
13 February 1946
28 June 1961 (A)

3 July 1962 (A)

11 March 1947

20 February 1946
31 October 1947
15 January 1985 (A)
26 April 1962 (A)
20 August 1986 (A)
1 May 1958

31 October 1960 (A)
9 April 1992 (A)

11 May 1949

17 January 1961 (A)
4 March 1993 (A)
16 August 1977 (A)
27 July 1961 (A)

28 February 1947
30 June 1978 (A)
25 January 1946

20 August 1954

13 March 1947

11 June 1947

22 February 1972 (A)
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Date of deposit of instrument of ratification or



State

Eritrea
Estonia
Ethiopia
Fiji

Finland
France
Gabon
Gambia
Georgia
Germany (2)
Ghana
Greece
Grenada
Guatemala
Guinea
Guinea-Bissau
Guyana
Haiti
Honduras
Hungary
Iceland
India
Indonesia
Iran (Islamic Republic of)
Iraq
Ireland
Israel

ltaly
Jamaica
Japan
Jordan

Kazakhstan
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Date of deposit of instrument of ratification or

notification of adherence (A)

17 September 1993 (A)
24 January 1992 (A)

1 March 1947

5 March 1973 (A)

30 March 1949 (A)

25 March 1947

18 January 1962 (A)
13 May 1977 (A)

21 January 1994 (A)

9 May 1956 (A)

9 May 1957 (A)

13 March 1947

31 August 1981 (A)

28 April 1947

27 March 1959 (A)

15 December 1977 (A)
3 February 1967 (A)
25 March 1948

7 May 1953

30 September 1969 (A)
21 March 1947

1 March 1947

27 April 1950 (A)

19 April 1950

2 June 1947

31 October 1946

24 May 1949 (A)

31 October 1947 (A)
26 March 1963 (A)

8 September 1953 (A)
18 March 1947 (A)

21 August 1992 (A)



State

Kenya
Kiribati
Kuwait

Kyrgyzstan

Lao People’s Democratic Republic

Latvia
Lebanon
Lesotho
Liberia

Libya
Lithuania
Luxembourg
Madagascar
Malawi
Malaysia
Maldives
Mali

Malta
Marshall Islands
Mauritania
Mauritius
Mexico
Micronesia (Federated States of)
Monaco
Mongolia
Montenegro
Morocco
Mozambique
Myanmar
Namibia
Nauru

Nepal

notification of adherence (A)

1 May 1964 (A)

14 April 1981 (A)

18 May 1960 (A)

25 February 1993 (A)
13 June 1955 (A)
13 July 1992 (A)

19 September 1949
19 May 1975 (A)

11 February 1947
29 January 1953 (A)
8 January 1992 (A)

28 April 1948

14 April 1962 (A)

11 September 1964 (A)
7 April 1958 (A)

12 March 1974 (A)

8 November 1960 (A)
5 January 1965 (A)

18 March 1988 (A)

13 January 1962 (A)

30 January 1970 (A)

25 June 1946

27 September 1988 (A)
4 January 1980 (A)

7 September 1989 (A)
12 February 2007 (A)
13 November 1956 (A)
5 January 1977 (A)

8 July 1948 (A)

30 April 1991 (A)

25 August 1975 (A)

29 June 1960 (A)
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Date of deposit of instrument of ratification or



State

Netherlands (3)
New Zealand
Nicaragua

Niger

Nigeria

Norway

Oman

Pakistan

Palau

Panama (4)

Papua New Guinea
Paraguay

Peru

Philippines

Poland

Portugal

Qatar

Republic of Korea
Republic of Moldova
Romania

Russian Federation
Rwanda

Saint Kitts and Nevis
Saint Lucia

Saint Vincent and the Grenadines
Samoa

San Marino

Sao Tome and Principe
Saudi Arabia
Senegal

Serbia (7)
Seychelles
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Date of deposit of instrument of ratification or

notification of adherence (A)

26 March 1947

7 March 1947

28 December 1945

29 May 1961 (A)

14 November 1960 (A)
5 May 1947

24 January 1973 (A)

6 November 1947 (A)
4 October 1995 (A)

18 January 1960 (A)
15 December 1975 (A)
21 January 1946

8 April 1946

1 March 1947

6 April 1945

27 February 1947

5 September 1971 (A)
11 November 1952 (A)
1 June 1992 (A)

30 April 1965 (A)

15 October 1970 (A)

3 February 1964 (A)
21 May 2002 (A)

20 November 1979 (A)
15 November 1983 (A)
21 November 1996 (A)
13 May 1988 (A)

28 February 1977 (A)
19 February 1962 (A)
11 November 1960 (A)
14 December 2000 (A)
25 April 1977 (A)



State

Sierra Leone
Singapore

Slovakia

Slovenia

Solomon Islands
Somalia

South Africa

South Sudan

Spain

Sri Lanka

Sudan

Suriname

Swaziland

Sweden

Switzerland (5)
Syrian Arab Republic
Tajikistan

Thailand

The former Yugoslav Republic of Macedonia
Timor-Leste

Togo

Tonga

Trinidad and Tobago
Tunisia

Turkey
Turkmenistan
Uganda

Ukraine

United Arab Emirates
United Kingdom
United Republic of Tanzania

United States
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Date of deposit of instrument of ratification or

notification of adherence (A)

22 November 1961 (A)
20 May 1966 (A)

15 March 1993 (A)

13 May 1992 (A)

11 April 1985 (A)

2 March 1964 (A)

1 March 1947

11 October 2011 (A)
5 March 1947

1 June 1948 (A)

29 June 1956 (A)

5 March 1976 (A)

14 February 1973 (A)
7 November 1946

6 February 1947

21 December 1949

3 September 1993 (A)
4 April 1947

10 December 1992 (A)
4 August 2005 (A)

18 May 1965 (A)

2 November 1984 (A)
14 March 1963 (A)

18 November 1957 (A)
20 December 1945
15 March 1993 (A)

10 April 1967 (A)

10 August 1992 (A)

25 April 1972 (A)

1 March 1947

23 April 1962 (A)

9 August 1946
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State Date of deposit of instrument of ratification or

notification of adherence (A)

Uruguay 14 January 1954
Uzbekistan 13 October 1992 (A)
Vanuatu 17 August 1983 (A)
Venezuela (Bolivarian Republic of) 1 April 1947 (A)

Viet Nam 13 March 1980 (A)
Yemen (6) 17 April 1964 (A)
Zambia 30 October 1964 (A)
Zimbabwe 11 February 1981 (A)

(1) A letter dated 15 February 1974 from the Government of the People’s Republic of China advised
ICAO that

“the Government of the People’s Republic of China has decided to recognize the
Convention on International Civil Aviation, which the then Government of China signed in Chicago
on 9 December 1944 and of which an instrument of ratification was deposited by it on 20 February

1946”.

(2) The German Democratic Republic, which adhered to the Convention on 2 April 1990, acceded
to the Federal Republic of Germany on 3 October 1990.

(3) By a Note dated 9 January 1986 the Government of the Kingdom of the Netherlands informed
the Government of the United States of America that as of 1 January 1986 the Convention is

applicable to the Netherlands Antilles (without Aruba) and to Aruba.

(4) The accession of Panama contains the following statement designated as “reservation”:

“La Republica de Panama se adhiere a dicha CONVENCION con la reserva de que la Republica de
Panama no da su asentimiento a la palabra jurisdiccion que aparece en el Articulo 2 de la version
espafiola de la Convencion, como equivalente del término suzerainty que aparece en el texto
ingles”.

(“The Republic of Panama accedes to the said Convention with the reservation that the Republic
of Panama does not give its assent to the word jurisdiction appearing in Article 2 of the Convention

as equivalent to the term suzerainty which appears in the English text.”)
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(5) The Minister of Switzerland made the following statement in the note transmitting the Swiss
Instrument of Ratification:

“My Government has instructed me to notify you that the authorities in Switzerland have agreed
with the authorities in the Principality of Liechtenstein that this Convention will be applicable to
the territory of the Principality as well as to that of the Swiss Confederation, as long as the Treaty
of 29 March 1923 integrating the whole territory of Liechtenstein with the Swiss customs territory

will remain in force”.

(6) The People’s Democratic Republic of Yemen, which adhered to the Convention on 28 January

1970, merged with the Yemen Arab Republic on 22 May 1990.

(7) On 4 February 2003, the name of the State of the Federal Republic of Yugoslavia was changed
to Serbia and Montenegro. Following the Declaration of Independence adopted by the National
Assembly of Montenegro on 3 June 2006, Serbia advised ICAO by a note dated 7 June 2006 that
the membership of the state union of Serbia and Montenegro in ICAQ is continued by the Republic
of Serbia. Serbia subsequently advised ICAO by a note dated 13 July 2006 that the Republic of
Serbia continues to exercise its rights and honour its commitments deriving from international
treaties concluded by Serbia and Montenegro and requests that the Republic of Serbia be

considered a party to all international agreements in force, instead of Serbia and Montenegro.
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Annex Title

Annex 1 Personnel Licensing

Annex 2 Rules of the Air

Annex 3 Meteorological Service for International Air Navigation
Annex 4 Aeronautical Charts

Annex 5 Units of Measurement to be Used in Air and Ground

Operations
Annex 6 Operation of Aircraft

Part | - Aeroplane
Part Il — General Aviation

Part Ill - Helicopter

Annex 7 Aircraft Nationality and Registration
Annex 8 Airworthiness of Aircraft
Annex 9 Facilitation
Annex 10 Aeronautical Telecommunication
Volume | — Radio Navigation Aids
Volume Il — Communications Procedures including

those with PANS status
Volume Il — Communication Systems

Volume IV — Surveillance Radar and Collision

Avoidance Systems
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Annex Title
Volume V — Aeronautical Radio Frequency Spectrum
Utilization

Annex 11 Air Traffic Services
Annex 12 Search and Rescue
Annex 13 Aircraft Accident Investigation
Annex 14 Aerodromes
Annex 15 Aeronautical Information Services
Annex 16 Environmental Protection

Volume | — Aircraft Noise

Volume Il - Aircraft Engine Emissions

Annex 17 Security
Annex 18 The Safe Transport of Dangerous Goods by Air
Annex 19 The Safety Management
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AMANUIN 4
Annex 16 to Convention on International Civil Aviation
Environmental Protection, Volume Il - Aircraft Engine Emissions

(Part | - 1II)

International Standards and
Recommended Practices

Annex 16
to the Convention on
International Civil Aviation

Environmental
Protection

Volume 1l
Aircraft Engine Emissions

This edition incorporates all amendments
adopted by the Council prior to 8 March 2008
and supersedes, on 20 Movember 2008, all
previous editions of Annex 16, Volume L

For infermation regarding the applicability

of the Standards and Recommended Practices,
see Foreword.

Third Edition
July 2008

International Civil Aviation Organization
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AMENDMENTS

Amendments are announced in the supplements to the Catalogue of ICAO
Publications; the Catalogue and its supplements are available on the ICAO website
at www.icao.int. The space below is provided to keep a record of such amendments.

RECORD OF AMENDMENTS AND CORRIGENDA

AMENDMENTS CORRIGENDA
Date Date Entered Date Date Entered
No. applicable entered by No. of issue entered by
1-6 Incorporated in this Edition
7 1711111 30/08/11 ICAC

(iti)
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Historical background

In 1972 the United Nations Conference on the Human Environment was held in Stockholm. The position of ICAO at this
Conference was developed in Assembly Resolution A18-11 which contained the following clause among others:

“2.  infulfilling this role ICAQ is conscious of the adverse environmental impact that may be related to aircraft activity and its responsibility and that of
its member States to achieve maximum compatibility between the safe and orderly development of civil aviation and the quality of the human
environment;”

The 18th Assembly also adopted Resolution A18-12 relating to the environment which states:

“THE ASSEMBLY:

1. REQUESTS the Council. with the assistance and co-operation of other bodies of the Organization and other international organizations to continue
with vigour the work related to the development of Standards, Recommended Practices and Procedures and/or guidance material dealing with the
quality of the human environment:™

This resolution was followed up by the establishment of an ICAO Action Programme Regarding the Environment. As part
of this Action Programme a Study Group was established to assist the Secretariat in certain tasks related to aircraft engine
emissions. As a result of the work of this Study Group. an ICAO Circular entitled Confrol of Aircraft Engine Emissions
(Circular 134) was published in 1977. This Circular contained guidance material in the form of a certification procedure for the
control of vented fuel, smoke and certain gaseous emissions for new turbojet and turbofan engines intended for propulsion at
subsonic speeds.

It was agreed by the Council that the subject of aircraft engine emissions was not one that was solely confined to objective
technical issues but was one that needed consideration by experts in many fields and included the direct views of Member
States. A Council committee, known as the Committee on Aircraft Engine Emissions (CAEE) was therefore established in 1977
to pursue a number of aspects of the subject.

At the second meeting of the Committee on Aircraft Engine Emissions, held in May 1980, proposals were made for
material to be included in an ICAO Annex. After amendment following the usual consultation with Member States of the
Organization, the proposed material was adopted by the Council to form the text of this document. The Couneil agreed that it
was desirable to include all provisions relating to environmental aspects of aviation in one Annex. It therefore renamed
Annex 16 as “Environmental Protection™, making the existing text of the Annex into “Volume I — Aircraft Noise™, the material
contained in this document becoming “Volume IT — Aircraft Engine Emissions™.

Applicability
Part I of Volume IT of Annex 16 contains definitions and symbeols and Part IT contains Standards relating to vented fuel. Part IIT

contains Standards relating to emissions certification applicable to the classes of aircraft engines specified in the individual
chapters of the Part, where such engines are fitted to aircraft engaged in international civil aviation.

ANNEX 16 — VOLUME IT (ix) 20/11/08
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Action by Contracting States

Notification of differences. The attention of Contracting States is drawn to the obligation imposed by Article 38 of the
Convention by which Contracting States are required to notify the Organization of any differences between their national
regulations and practices and the International Standards contained in this Annex and any amendments thereto. Contracting
States are invited to extend such notification to any differences from the Recommended Practices contained in this Annex, and
any amendments thereto, when the notification of such differences is important for the safety of air navigation. Further,
Contracting States are invited to keep the Organization currently informed of any differences which may subsequently occur, or
of the withdrawal of any differences previously notified. A specific request for notification of differences will be sent to
Contracting States immediately after the adoption of each amendment to this Annex.

The attention of States is also drawn to the provisions of Annex 15 related to the publication of differences between their
national regulations and practices and the related ICAO Standards and Recommended Practices through the Aeronautical
Information Service, in addition to the obligation of States under Article 38 of the Convention.

Use of the Annex text in national regulations. The Council, on 13 April 1948, adopted a resolution inviting the attention of
Contracting States to the desirability of using in their own national regulations, as far as is practicable, the precise language of
those ICAQO Standards that are of a regulatory character and also of indicating departures from the Standards, including any
additional national regulations that were important for the safety or regularity of intemational air navigation. Wherever possible,
the provisions of this Annex have been written in such a way as to facilitate incorporation, without major textual changes, into
national legislation.

Status of Annex components

An Annex is made up of the following component parts, not all of which, however, are necessarily found in every Annex; they
have the status indicated.

1.— Material comprising the Annex proper:

a) Standards and Recommended Practices adopted by the Council under the provisions of the Convention. They are
defined as follows:

Standard: Any specification for physical characteristics, configuration, matériel, performance, personnel or
procedure, the uniform application of which is recognized as necessary for the safety or regularity of international air
navigation and to which Contracting States will conform in accordance with the Convention; in the event of
mmpossibility of compliance, notification to the Couneil is compulsory under Article 38.

Recommended Practice: Any specification for physical characteristics, configuration, matériel, performance,
personnel or procedure, the uniform application of which is recognized as desirable in the interest of safety, regularity
or efficiency of international air navigation, and to which Contracting States will endeavour to conform in accordance
with the Convention.

b) Appendices comprising material grouped separately for convenience but forming part of the Standards and
Recommended Practices adopted by the Couneil.

¢) Provisions governing the applicability of the Standards and Recommended Practices.
d) Definitions of terms used in the Standards and Recommended Practices which are not self-explanatory in that they do
not have accepted dictionary meanings. A definition does not have an independent status but is an essential part of

each Standard and Recommended Practice in which the term is used, since a change in the meaning of the term would
affect the specification.

20/11/08 (x)
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e) Tables and Figures which add to or illustrate a Standard or Recommended Practice and which are referred to therein,
form part of the associated Standard or Recommended Practice and have the same status.

2.— Material approved by the Couneil for publication in association with the Standards and Recommended Practices:

a) Forewords comprising historical and explanatory material based on the action of the Council and including an
explanation of the obligations of States with regard to the application of the Standards and Recommended Practices
ensuing from the Convention and the Resolution of Adoption.

b) Immoductions comprising explanatory material introduced at the beginning of parts, chapters or sections of the Annex
to assist in the understanding of the application of the text.

¢) Notes included in the text, where appropriate, to give factual information or references bearing on the Standards or
Recommended Practices in question, but not constituting part of the Standards or Recommended Practices.

d) Artachments comprising material supplementary to the Standards and Recommended Practices, or included as a guide
to their application.

Disclaimer regarding patents

Attention is drawn to the possibility that certain elements of Standards and Recommended Practices in this Annex may be the
subject of patents or other intellectual property nghts. ICAO shall not be responsible or liable for not identifying any or all such
rights. ICAO takes no position regarding the existence, validity. scope or applicability of any claimed patents or other
intellectual property rights. and accepts no responsibility or liability therefore or relating thereto.

Selection of language

This Annex has been adopted in four languages — English, French, Russian and Spanish. Each Contracting State is requested
to select one of those texts for the purpose of national implementation and for other effects provided for in the Convention,
either through direct use or through translation into its own national language, and to notify the Organization accordingly.

Editorial practices

The following practice has been adhered to in order to indicate at a glance the status of each statement: Standards have been
printed in light face roman; Recommended Practices have been printed in light face italics, the status being indicated by the
prefix Recommendation; Notes have been printed in light face italics, the status being indicated by the prefix Nore.

It is to be noted that in the English text the following practice has been adhered to when writing the specifications:
Standards employ the operative verb “shall” while Recommended Practices employ the operative verb “should”.

The units of measurement used in this document are in accordance with the International System of Units (SI) as specified
in Annex 5 to the Convention on International Civil Aviation. Where Annex 5 permits the use of non-SI alternative units, these
are shown in parentheses following the basic units. Where two sets of units are quoted it must not be assumed that the pairs of
values are equal and interchangeable. It may, however, be inferred that an equivalent level of safety is achieved when either set
of units is used exclusively.

Any reference to a portion of this document which is identified by a number includes all subdivisions of that portion.

(xi) 20/11/08
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Table A.  Amendments to Annex 16
Adopted
Effective
Amendment Source(s) Subject(s) Applicable
1st Edition Special Meeting on 2 April 1971
Aircraft Noise in the 2 August 1971
Vicinity of Aerodromes 6 January 1972
(1969)
1 First Meeting of the Noise certification of future production and derived versions of subsonic 6 December 1972
Committee on Aircraft jet aeroplanes and updating of terminology used to describe aircraft weight. 6 April 1973
Noise 16 August 1973
2 Third Meeting of the Noise certification of light propeller-driven aeroplanes and subsonic jet 3 April 1974
Committee on Aircraft aeroplanes of 5 700 kg and less maxinmm certificated takeoff weight and 3 August 1974
Noise guidance on discharge of functions by States in the cases of lease, charter 27 February 1975
and interchange of aircraft.
3 Fourth Meeting of the Noise certification standards for future subsonic jet aeroplanes and 21 June 1976
(2nd Edition) Committee on Aircraft propeller-driven aeroplanes. other than STOL aeroplanes. and guidelines 21 October 1976
Noise for noise certification of future supersonic aeroplanes. propeller-driven 6 October 1977
STOL aeroplanes and installed APU and associated aircraft systems when
operating on the ground.
4 Fifth Meeting of the Introduction of a new parameter. viz. number of engines in the noise 6 March 1978
(31d Edition) Committee on Aircraft certification standards for subsonic jet aeroplanes, improvements in 6 July 1978
Noise detailed test procedures to ensure that the same level of technology is 10 August 1978
applied to all types of aircraft. and editorial changes to simplify the
language and eliminate inconsistencies.
5 Sixth Meeting of the 1. Annex retitled Environmental Protection and to be issued in two 11 May 1981
(Annex 16, Committee on Aircraft volumes as follows: Volume I — Aircraft Noise (incorporating 11 September 1981
Volume I — Noise provisions in the third edition of Annex 16 as amended by 26 November 1981
1st Edition) Amendment 5) and Violume II — Aircraft Engine Emissions.
2. Introduction in Volume I of noise certification Standards for
helicopters and for future production of existing SST aeroplanes.
updating of guidelines for noise certification of installed APU and
associated aircraft systems and editorial amendments including
changes to units of measurement to bring the Annex in line with
Annex 5 provisions.
6 Second Meeting of the Introduction of Volume II containing Standards relating to the control of 30 June 1981
(Annex 16, Committee on Aircraft fuel venting, smoke and gaseous emissions from newly manufactured 30 October 1981
Volume IT— Engine Emissions turbojet and turbofan engines intended for subsonic and supersonic 18 February 1982
1st Edition propulsion.
1 First Meeting of the Changes in test fuel specifications, Appendix 4. 4 March 1988
Committee on Aviation 31 July 1988
Environmental 17 November 1988
Protection
2 Second Meeting of the a)  increased stringency of NOx emissions limits; 24 March 1993
(2nd Edition) Committee on Aviation 26 July 1993
Environmental b) improvements in the smoke and gaseous emissions certification 11 November 1993
Protection procedure.
20/11/08 (xii)
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Adopted
Effective
Amendment Source(s) Subject(s) Applicable

3 Third Meeting of the Amendment of the criteria on calibration and test gases in Appendices 3 20 March 1997
Committee on Aviation and 5. 20 March 1997
Environmental —
Protection

4 Fourth Meeting of the Increased stringency of NO; emissions limits. 26 February 1999
Committee on Aviation 19 July 1999
Environmental 4 November 1000
Protection

5 Sixth Meeting of the Increase in stringency of the NO; emissions Standards. 23 February 2005
Committee on Aviation 11 July 2005
Environmental 24 November 2005
Protection

6 Seventh meeting of the a) clarification of applicable corrections to reference day and reference 7 March 2008

(3rd Edition) Committee on Aviation engine conditions and of the humidity terminology used; 20 July 2008
Environmental . . . L 20 November 2008
Protection b) amendments allowing the use of test fuels outside those specified with
certificating authority approval:
c) standardization of terminology relating to thrust setting:
d) clarification of the appropriate value of fuel flow to be used at each LTO
point; and
e) amendments to the requirements specifying the materials that may be
used in sampling rates.

7 Eighth meeting of the a) increase in stringency of the NOx emissions Standards; 4 March 2011
Committee on Aviation 18 July 2011
Environmental b) an update to the references to the Environmental Technical Manual 17 November 2011
Protection (CAEP/8). (Doc 9501), Volume IT — Procedures for the Emissions Certification of

Aireraft Engines:

c) updates to the text to replace “variations in procedures” by “equivalent
procedures”, in order to improve consistency and harmonization within
Annex 16, Volume IT and with the Environmental Technical Manual (Doc
9501), Volume II — Procedures for the Emissions Certification of
Aireraft Engines:

d) the format of applicability dates in 2.3.2 made consistent with the
convention used in Annex 6 and Annex 16, Volume I;

e) improved readability by moving some paragraphs to more appropriate
places; and

f) minor editorial changes.

(xiii) 17/11/11

No. 7



242

INTERNATIONAL STANDARDS
AND RECOMMENDED PRACTICES

PARTI. DEFINITIONS AND SYMBOLS

CHAPTER 1. DEFINITIONS

Where the following expressions are used in Volume II of this Annex, they have the meanings ascribed to them below:
Afterburning. A mode of engine operation wherein a combustion system fed (in whole or part) by vitiated air is used.
Approach phase. The operating phase defined by the time during which the engine is operated in the approach operating mode.
Climb phase. The operating phase defined by the time during which the engine is operated in the climb operating mode.

Date of manufacture. The date of issue of the document attesting that the individual aircraft or engine as appropriate conforms
to the requirements of the type or the date of an analogous document.

Derivative version. An aircraft gas turbine engine of the same generic family as an originally type-certificated engine and
having features which retain the basic core engine and combustor design of the original model and for which other factors,
as judged by the certificating authority, have not changed.

Note.— Attention is drawn to the difference between the definition of ‘derived version of an aeroplane " in Volume I of
Annex 16 and the definition of ‘derivative version "in this Volume.

Exhaust nozzle. In the exhaust emissions sampling of gas turbine engines where the jet effluxes are not mixed (as in some
turbofan engines for example) the nozzle considered is that for the gas generator (core) flow only. Where, however, the jet
efflux is mixed the nozzle considered is the total exit nozzle.

Oxides of nitrogen. The sum of the amounts of the nitric oxide and nitrogen dioxide contained in a gas sample caleulated as if
the nitric oxide were in the form of nitrogen dioxide.

Rated thrust. For engine emissions purposes, the maximum take-off thrust approved by the certificating authority for use under
normal operating conditions at ISA sea level static conditions, and without the use of water injection. Thrust is expressed in
kilonewtons.

Reference pressure ratio. The ratio of the mean total pressure at the last compressor discharge plane of the compressor to the
mean total pressure at the compressor entry plane when the engine is developing take-off thrust rating in ISA sea level
static conditions.

Note.— Methods of measuring reference pressure ratio are given in Appendix 1.
Smoke. The carbonaceous materials in exhaust emissions which obscure the transmission of light.

ANNEX 16 — VOLUME II I-1-1 17/11/11
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Smoke Number. The dimensionless term quantifying smoke emissions (see 3 of Appendix 2).
Take-off phase. The operating phase defined by the time during which the engine is operated at the rated thrust.

Taxi/ground idle. The operating phases involving taxi and idle between the initial starting of the propulsion engine(s) and the
initiation of the take-off roll and between the time of runway turn-off and final shutdown of all propulsion engine(s).

Unburned hydrocarbons. The total of hydrocarbon compounds of all classes and molecular weights contained in a gas saniple,
calculated as if they were in the form of methane.

17/11/11 I-1-2
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CHAPTER 2. SYMBOLS

Where the following symbols are used in Volume 1T of this Annex, they have the meanings aseribed to them below:

co
Dp
F,
F,
F*,

HC

Carbon monoxide

The mass of any gaseous pollutant emitted during the reference enussions landing and take-off cycle
Thrust in International Standard Atmosphere (ISA), sea level conditions, for the given operating mode
Rated thrust

Rated thrust with afterburning applied

Unburned hydrocarbons (see definition)

Nitric oxide

Nitrogen dioxide

Oxides of nitrogen (see definition)

Smoke Number (see definition)

Reference pressure ratio (see definition)

ANNEX 16 — VOLUMEII [-2-1 20/11/08



245

PART II. VENTED FUEL

CHAPTER 1. ADMINISTRATION

1.1 The provision of this Part shall apply to all turbine engine powered aircraft intended for operation in international air
navigation manufactured after 18 February 1982,

1.2 Certification related to the prevention of intentional fuel venting shall be granted by the certificating authority on the
basis of satisfactory evidence that either the aircraft or the aircraft engines comply with requirements of Chapter 2.

Note.— The document attesting certification relating to fitel venting may take the form of a separate fiiel venting certificate
or a suitable statement contained in another document approved by the certificating authority.

1.3 Contracting States shall recognize as valid a certification relating to fuel venting granted by the certificating authority
of another Contracting State provided the requirements under which such certification was granted are not less stringent than
the provision of Volume IT of this Annex.

ANNEX 16 — VOLUME II 11-1-1 20/11/08



246

CHAPTER 2. PREVENTION OF
INTENTIONAL FUEL VENTING

Aircraft shall be so designed and constructed as to prevent the intentional discharge into the atmosphere of liquid fuel from the
fuel nozzle manifolds resulting from the process of engine shutdown following normal flight or ground operations.

ANNEX 16 — VOLUME II 11-2-1 20/11/08



PART III. EMISSIONS CERTIFICATION

CHAPTER 1. ADMINISTRATION

1.1 The provisions of 1.2 to 1.4 shall apply to all engines included in the classifications defined for emission certification
purposes in Chapters 2 and 3 where such engines are fitted to aircraft engaged in international air navigation.

1.2 Emissions certification shall be granted by the certificating authority on the basis of satisfactory evidence that the
engine complies with requirements which are at least equal to the stringency of the provisions of Volume II of this Annex.
Compliance with the emissions levels of Chapters 2 and 3 shall be demonstrated using the procedure deseribed in Appendix 6.

Note.— The document attesting emissions certification may take the form of a separate emissions certificate or a suitable
statement contained in another document approved by the certificating authority.

1.3 The document attesting emissions certification for each individual engine shall nclude at least the following
information which is applicable to the engine type:

a) name of certificating authority;
b) manufacturer’s type and model designation;

¢) statement of any additional modifications incorporated for the purpose of compliance with the applicable emissions
certification requirements;

d) rated thrust;

e) reference pressure ratio;

f) astatement indicating compliance with Smoke Number requirements;

2) a statement indicating compliance with gaseous pollutant requirements.

14 Contracting States shall recognize as valid emissions certification granted by the certificating authority of another
Contracting State provided that the requirements under which such certification was granted are not less stringent than the
provisions of Volume II of this Annex.

1.5 Contracting States shall recognize as valid engine exemptions for an engine production cut-off requirement granted
by a certificating authority of another Contracting State provided that the exemptions are granted in accordance with the

process and criteria defined in the Emvironmental Technical Manual (Doc 9501),Volume II — Procedures for the Emissions
Certification of Aircraft Engines.

ANNEX 16 — VOLUME II III-1-1 17111111
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CHAPTER 2. TURBOJET AND TURBOFAN ENGINES INTENDED FOR
PROPULSION ONLY AT SUBSONIC SPEEDS

2.1 General

2.1.1 Applicability

2.1.1.1 The provisions of this chapter shall apply to all turbojet and turbofan engines, as further specified in 2.2 and 2.3,
mtended for propulsion only at subsonic speeds, except when certificating authorities make exemptions for:

a) specific engine types and derivative versions of such engines for which the type certificate of the first basic type was
issued or other equivalent prescribed procedure was carried out before 1 January 1965; and

b) alimited number of engines over a specific period of time beyond the dates of applicability specified in 2.2 and 2.3 for
the manufacture of the individual engine.

2.1.1.2 In such cases, an exemption document shall be issued by the certificating authority, the identification plates on
the engines shall be marked “EXEMPT NEW™ or “EXEMPT SPARE” and the grant of exemption shall be noted m the
petmanent engine record. Exemptions shall be reported by engine serial number and made available via an official public
register.

2.1.1.3 The provisions of this chapter shall also apply to engines designed for applications that otherwise would have
been fulfilled by turbojet and turbofan engines.

Note.— In considering exemptions, certificating authorities should take into account the probable numbers of such engines
that will be produced and their impact on the environment. When such an exemption is granted, the certificating authority
should consider imposing a time Iimit on the production of such engines for installation on new aiveraft. Further guidance on
issuing exemptions is provided in the Environmental Technical Manual (Doe 9501), Volume IT— Procedures for the Emissions
Certification of Aircraft Engines.

2.1.2 Emissions involved
The following emissions shall be controlled for certification of aircraft engines:

Smoke
Gaseous emissions

Unburned hydrocarbons (HC):

Carbon mo3noxide (CO); and

Oxides of nitrogen (NO).

2.1.3  Units of measurement

2.1.3.1 The smoke emission shall be measured and reported in terms of Smoke Number (SN).

ANNEX 16 — VOLUME II II1-2-1 17/11/11
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2.1.3.2 The mass (D,) of the gaseous pollutant HC, CO, or NO, emitted during the reference emissions landing and
take-off (LTO) eycle, defined in 2.1.4.2 and 2.1.4.3, shall be measured and reported in grams.

2.1.4 Reference conditions

2.14.1 Atmospheric conditions

The reference atmospheric conditions shall be ISA at sea level except that the reference absolute humidity shall be 0.00634 kg
water/kg dry air.

2.14.2  Thrust settings

The engine shall be tested at sufficient thrust settings to define the gaseous and smoke emissions of the engine so that mass

emission rates and Smoke Numbers can be determined at the following specific percentages of rated thrust as agreed by the
certificating authority:

LTO operating mode Thrust setting
Take-off 100 per cent F,,
Climb 85 percentF,,
Approach 30 percentF,,
Taxi/ground idle 7 per cent F,,

2.14.3 Reference emissions landing and take-off (LTO) cycle

The reference emissions LTO cycle for the calculation and reporting of gaseous emissions shall be represented by the following
time in cach operating mode.

Phase Time in operating mode, minutes
Take-off 0.7
Climb 22
Approach 4.0
Taxi/ground idle 26.0

2.14.4  Fuel specifications

The fuel used during tests shall meet the specifications of Appendix 4.

2.1.5 Test conditions
2.1.5.1 The tests shall be made with the engine on its test bed.

2.1.52 The engine shall be representative of the certificated configuration (see Appendix 6); off-take bleeds and
accessory loads other than those necessary for the engine’s basic operation shall not be simulated.

2.1.5.3 When test conditions differ from the reference atmospheric conditions in 2.1.4.1, the gaseous emissions test
results shall be corrected to the reference atmospheric conditions by the methods given in Appendix 3.

1711/11 III-2-2
No. 7
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2.2 Smoke

2.2.1 Applicability

The provisions of 2.2.2 shall apply to engines whose date of manufacture is on or after 1 January 1983.

2.2.2 Regulatory Smoke Number

The Smoke Number at any of the four LTO operating mode thrust settings when measured and computed in accordance with
the procedures of Appendix 2. or equivalent procedures as agreed by the certificating authority, and converted to a
characteristic level by the procedures of Appendix 6 shall not exceed the level determined from the following formula:

Regulatory Smoke Number =  83.6 (F,,) ™
or a value of 50, whichever is lower

Note.— Guidance material on the definition and the use of equivalent procedures is provided in the Environmental
Technical Manual (Doc 9501), Volume II — Procedures for the Emissions Certification of Aircraft Engines.

2.3 Gaseous emissions

2.3.1 Applicability

The provisions of 2.3.2 shall apply to engines whose rated thrust is greater than 26.7 kN and whose date of manufacture is on or
after 1 January 1986 and as further specified for oxides of nitrogen.

2.3.2 Regulatory levels

Gaseous emission levels when measured and computed in accordance with the procedures of Appendix 3 and converted to
characteristic levels by the procedures of Appendix 6, or equivalent procedures as agreed by the certificating authority, shall not
exceed the regulatory levels determined from the following formulas:

Hydrocarbons (HC): D, /F,, =19.6
Carbon monoxide (CO): D, /F,,= 118
Oxides of nitrogen (NO,):

a) for engines of a type or model for which the date of manufacture of the first individual production model was before
1 January 1996 and for which the date of manufacture of the individual engine was before 1 January 2000.

D, /Foy =40 + 271,

b) for engines of a type or model for which the date of manufacture of the first individual production model was on or
after 1 January 1996 or for which the date of manufacture of the individual engine was on or after 1 January 2000.

D,/Fa=32+1.6m,

¢) for engines of a type or model for which the date of manufacture of the first individual production model was on or
after 1 January 2004:

I11-2-3 1711/11
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1) for engines with a pressure ratio of 30 or less:
i) for engines with a maximum rated thrust of more than 89.0 kN:
D, /Fo =19+ .67,
i) for engines with a maximum rated thrust of more than 26.7 kN but not more than 89.0 kN:
D, [Fps=37.572 + 1.6m5, — 0.2087F,,
2) for engines with a pressure ratio of more than 30 but less than 62.5:
i) for engines with a maximum rated thrust of more than 89.0 kN:
D, /F,,=7+2.0m,
i) for engines with a maximum rated thrust of more than 26.7 kN but not more than 89.0 kN:
D, /F,, = 4271 + 1.4286x,, — 0.4013F,, + 0.00642r,, * F,,
3) for engines with a pressure ratio of 62.5 or more:
D, /F,,=32+16m,,

for engines of a type or model for which the date of manufacture of the first individual production model was on or
after 1 January 2008 or for which the date of manufacture of the individual engine was on or after 1 January 2013:

1) for engines with a pressure ratio of 30 or less:
i) for engines with a maximum rated thrust of more than 89.0 kN:
D, [Foo =16.72 + 140807,
i) for engines with a maximum rated thrust of more than 26.7 kN but not more than 89.0 kN:
D, /F,, =38.5486 + 1.6823m,, — 0.2453F,, — 0.00308m,.F 0
2) for engines with a pressure ratio of more than 30 but less than 82.6:
i) for engines with a maximum rated thrust of more than 89.0 kN:
D, /F,=—1.04+2.0m,,
ii) for engines with a maximum rated thrust of more than 26.7 kN but not more than 89.0 kN:
D, IF,, = 46.1600 + 1.42867,, — 0.5303F,, + 0.00642,,F,
3) for engines with a pressure ratio of 82.6 or more:

D, /F,, =32+ 1.6m,

II1-2-4
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e) for engines of a type or model for which the date of manufacture of the first individual production model was on or
after 1 January 2014:

1) for engines with a pressure ratio of 30 or less:
i)  for engines with a maximum rated thrust of more than 89.0 kN:
D, /F,,=7.88 + 1.4080m,,
i) for engines with a maximum rated thrust of more than 26.7 kN but not more than 89.0 kN:
D, /F., =40.052 + 1.5681m,, — 0.3615F,, — 0.00187,.F.,,
2) for engines with a pressure ratio of more than 30 but less than 104.7:
i) for engines with a maximum rated thrust of more than 89.0 kN:
D, /F,,=—9.88 + 2.0m,,
i) for engines with a maximum rated thrust of more than 26.7 kN but not more than 89.0 kN:
D, /F,, = 41.9435 + 1.505m,, — 0.5823F,, + 0.005562r,, F,,
3) for engines with a pressure ratio of 104.7 or more:
D, /F,, =32+ 161,
Note.— Guidance material on the definition and the use of equivalent procedures is provided in the Environmental
Technical Manual (Doe 9501), Volume II — Procedures for the Emissions Certification of Aireraft Engines.
2.4 Information required
Note.— The information required is divided into three groups: 1) general information to identify the engine characteristics,
the fuel used and the method of data analysis; 2) the data obtained from the engine test(s); and 3) the results derived from the
test data.
24.1 General information
The following information shall be provided for each engine type for which emissions certification is sought:
a) engine identification;
b) rated thrust (in kilonewtons):
¢) reference pressure ratio;
d) fuel specification reference;

¢) fuel hydrogen/carbon ratio:

I11-2-5 171111
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f) the methods of data acquisition;
g) the method of making corrections for ambient conditions; and

h) the method of data analysis.

2.4.2 Test information

The following information shall be provided for each engine tested for certification purposes at each of the thrust settings
specified in 2.1.4.2. The information shall be provided after correction to the reference ambient conditions where applicable:

a) fuel flow (kilograms/second);
b) enussion index (grams/kilogram) for each gaseous pollutant; and

¢) measured Smoke Number.

2.4.3 Derived information
2.43.1 The following derived information shall be provided for each engine tested for certification purposes:
a) emission rate, i.e. emission index x fuel flow, (grams/second) for each gaseous pollutant:
b) total gross emission of each gaseous pollutant measured over the LTO cycle (grams);
c) values of D, /F,, for each gaseous pollutant (grams/kilonewton): and
d) maximum Smoke Number.

2432 The characteristic Smoke Number and gaseous pollutant emission levels shall be provided for each engine type
for which emissions certification is sought.

17/11/11 II1-2-6
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CHAPTER 3. TURBOJET AND TURBOFAN ENGINES INTENDED FOR
PROPULSION AT SUPERSONIC SPEEDS

3.1 General

3.1.1 Applicability

The provisions of this chapter shall apply to all turbojet and turbofan engines intended for propulsion at supersonic speeds
whose date of manufacture is on or after 18 February 1982,

3.1.2 Emissions involved
The following emissions shall be controlled for certification of aireraft engines:

Smoke
Gaseous emissions

Unburned hydrocarbons (HC):

Carbon monoxide (CO); and

Oxides of nitrogen (NO,).

3.1.3  Units of measurement

3.1.3.1 The smoke emission shall be measured and reported in terms of Smoke Number (SN).

3.1.3.2 The mass (D,) of the gaseous pollutants HC. CO, or NO, emitted during the reference emissions landing and
take-off (LTO) cyele, defined in 3.1.5.2 and 3.1.5.3 shall be measured and reported in grams.

3.1.4 Nomenclature

Throughout this chapter, where the expression F¥,, is used, it shall be replaced by F,, for engines which do not employ
afterburning. For taxi/ground idle thrust setting, F,, shall be used in all cases.

3.1.5 Reference conditions
3.1.5.1 Atmospheric conditions
The reference atmospheric conditions shall be ISA at sea level except that the reference absolute humidity shall be 0.00634 kg
water/kg dry air.

ANNEX 16 — VOLUME II I11-3-1 20/11/08
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3.1.52 Thrust settings

The engine shall be tested at sufficient power settings to define the gaseous and smoke emissions of the engine so that mass
emission rates and Smoke Numbers corrected to the reference ambient conditions can be determined at the following specific
percentages of rated output as agreed by the certificating authority.

Operating mode Thrust setting
Take-off 100 per cent F*,,
Climb 65 per cent F¥,,
Descent 15 per cent F¥,,
Approach 34 per cent F¥,,
Taxi/ground idle 5.8 per cent F,

3.1.53 Reference emissions landing and take-off (LTO) cyele

The reference emissions LTO cyele for the calculation and reporting of gaseous emissions shall be represented by the following
tume in each operating mode.

Time in operating

Phase mode, minutes
Take-off 12
Climb 20
Descent 1.2
Approach 23
Taxi/ground idle 26.0

3.1.5.4 Fuel specifications
The fuel used during tests shall meet the specifications of Appendix 4. Additives used for the purpose of smoke suppression
(such as organo-metallic compounds) shall not be present.
3.1.6 Test conditions
3.1.6.1 The tests shall be made with the engine on its test bed.

3.1.6.2 The engine shall be representative of the certificated configuration (see Appendix 6); off-take bleeds and
accessory loads other than those necessary for the engine’s basic operation shall not be simulated.

3.1.6.3 Measurements made for determination of emission levels at the thrusts specified in 3.1.5.2 shall be made with the
afterburner operating at the level normally used, as applicable.

3.1.7 When test conditions differ from the reference conditions in 3.1.5, the test results shall be corrected to the reference
conditions by the methods given in Appendix 5.
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3.2 Smoke

3.2.1 Regulatory Smoke Number
The Smoke Number at any thrust setting when measured and computed in accordance with the procedures of Appendix 2 and
converted to a characteristic level by the procedures of Appendix 6 shall not exceed the regulatory level determined from the
following formula:
Regulatory Smoke Number = 83.6 (F*,,) "
or a value of 50,

whichever is lower

Note.— Certificating authorities may alternatively accept values deteymined using afterburning provided that the validity
of these data is adequately demonstrated.

3.3 Gaseous emissions

3.3.1 Regulatory levels

Gaseous emission levels when measured and computed in accordance with the procedures of Appendix 3 or Appendix 5, as
applicable, and converted to characteristic levels by the procedures of Appendix 6 shall not exceed the regulatory levels
determined from the following formulas:

Hydrocarbons (HC): D, /F*,, = 140(0.92)"=

Carbon monoxide (CO): D,/F*,, = 4 550(m,,)™ "

Oxides of nitrogen (NO,): D, /F*,, = 36 + 2.42m,,

Note— The characteristic level of the Smoke Number or gaseous pollurant emissions is the mean of the values of all the

engines tested, measured and corrected to the reference standard engine and reference ambient conditions, divided by the
coefficient corresponding to the number of engines tested, as shown in Appendix 6.

3.4 Information required
Note.— The information required is divided into three groups: 1) general information to identify the engine characteristics,
the fuel used and the method of data analysis; 2) the data obtained from the engine test(s); and 3) the rvesults derived from the
test data.
3.4.1 The following information shall be provided for each engine type for which emissions certification is sought:
a) engine identification;
b) rated output (in kilonewtons);

¢) rated output with afterburning applied, if applicable (in kilonewtons);
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d) reference pressure ratio;

e) fuel specification reference;

f) fuel hydrogen/carbon ratio;

g) the methods of data acquisition;

h) the method of making corrections for ambient conditions; and

i) the method of data analysis.

3.4.2 Test information

The following information shall be provided for each engine tested for certification purposes at each of the thrust settings
specified in 3.1.5.2. The information shall be provided after correction to the reference ambient conditions where applicable:

a) fuel flow (kilograms/second);
b) emussion index (grams/kilogram) for each gaseous pollutant;
¢) percentage of thrust contributed by afterburning; and

d) measured Smoke Number.

3.43 Derived information
3.43.1 The following derived information shall be provided for each engine tested for certification purposes:
a) emission rate, i.e. emission index * fuel flow, (grams/second), for each gaseous pollutant;
b) total gross emission of each gaseous pollutant measured over the LTO cycle (grams);
¢) wvalues of D, /F*,, for each gaseous pollutant (grams/kilonewton); and
d) maximum Smoke Number.

3.4.3.2 The characteristic Smoke Number and gaseous pollutant emission levels shall be provided for each engine type
for which emissions certification is sought.

Note.— The characteristic level of the Smoke Number or gaseous pollutant emissions is the mean of the values of all the
engines tested, measured and corvected to the reference standard engine and reference ambient conditions, divided by the
coefficient corvesponding to the number of engines tested, as shown in Appendix 6.
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