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FOREWORD

a) The Civil Aviation Regulations (CAR39 PI) for the AerodromeDesign and Operations

have been issued by the Civil Aviation Autho
AUTHORI T depdthe provisions of the Civil Aviation Law (CAL) issued by the Royal

Decree No. (76/2019) of the Sultanate of Oman.

b) The provisions of the Civil Aviation Law apply to:

b Civil aircraft in the territory of the Sultanate;

b Civil Aircraft registered in the Stanate, wherever that may be, in so much as there is no
conflict with the provisions of the laws of the foreign state where the aircraft operates; and

b Civil Aerodromes in the Sultanate and all works that may take place thereon.

c) The Civil Aviation Authority, established by Royal Decree number 33/2dagd 28 May
2012, is authorized by Civil Aviation Lawrticle 1 to regulate aerodromes to the standards set
out inthe Civil Aviation Regulations, Rule 139, including carrying out the following tasks as
they relate to Aerodromes:

b Construct, determine types of, operate and run civil Aerodromes, grant certificates to run,
operate and invest in such Aerodromes;

b Construct, operate and manage air navigation aids, meteorological and air traffic services in
the Sultanate;

b Supervise and regulate any party entrusted with running and operating civil Aerodromes in
the Sultanate;

b Coordination with the relevami a r tséngce @roviders to ensure the safe operation of
Aerodromes in the Sultanate;

b Issue, revoke andansfer the certificate of an Aerodrome and the certificate of an Operator,
issue any other certificates or permits it deems necessary, after coordinating with the
competent parties;

b Issue instructions, publications and directives associated with ciatAsnes which shall
agreewith national and international laws and regulations, and make certain of the ability
and specialization of Aerodromes Operators in their management of Aerodromes, to
guarantee the safe operation of the aircraft;

b Supervise and regate the work of Aerodromes Operators, in which case it may look
directly into violations and take the necessary measures with regard to the administrative

violations;
L Levy charges on certificates it issues and on services provided for Aerodromes 8perator
bLSupervise all Aerodromes Ostaff regardl ess

breach of regulations or instructions, and the proper running of Aerodromes, for that it may
investigate and take the necessary measures;
L Approve technical stafto guarantee their efficiency to work at Aerodromes, after
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coordinating with the Ministry of Civil Service; and

b Securethe safety of aviation and guard against exposing the citizens, their property and
public property to any danger as a result of anyriilo regulating flight operations or air
traffic control in the Territory of the Sultanate.

d) The Civil Aviation Law defines the operation and use of Aerodromes in the Sultanate of
Oman, in particular:

Chapter IV Air Easement Rights

Chapter IV Aerodromesand Air Easement Rights
Article 6 Expropriation of Real Property
Chapter VIl Civil Aviation Fees

Chapter IX Search and Rescue

Chapter XllI  Sanctions and Penalties

e) The provisions of the Chicago Convention and the Conventibfontreal of 1999, and the

related international treaties and agreements, to which the Sultanate is a party, are considered
complimentary to the Civil Aviation Law. In case of conflict, the provisions of the international
treaties and agreements shalMaik In the context of aerodromes, Article 28 of the Convention
requires thakach contractingtateundertakesso far as it may find practicable, to:

L Provide, in its territory,airports etc in accordance with the standards and practices
recommended astablished from time to time, pursuant to this Convention;

LAdopt and put into operation the appropriate standard systems  of
communications procedure, codes, markings, signals, lighting and other operational
practices and rules which mhg recommended or established from time to time, pursuant
to this Convention;

L 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.

f) CAR139Part 1prescribes the detailed technical specifications (aerodrome safety standards)
that are determined to be necessary for the safety of air navigation, and contains specifications
which are complianwith the Standards and Recommended Practice(C8iO Annex 14
Volume 1to the Convention on International Civil Aviation. It provides the standards required
by the current CARL39Part 1for land use, and specifications dealing with obstacles relevant to
the obstale limitation surfaces in the vicinity of aerodromes.

g) All aerodrome perators,aerodrome service providergradrome design and construction
organizations training organizationgnd or any other organization determined by @l
Aviation Authority $all abide by theegulations set out in CAR 139.

h) The appendices comprising material grouped separately for convenience but forming part of
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the standards of this CAR 139 Part 1.

i) The definitions of terms and abbreviations used inrtgsilationare thos that are not self
explanatory in that they do not have accepted dictiomegningsA definition does not have
independent status but is an essential part of staddardn which the term is used, since a
change in the meaning of the term would affieetspecification.

]) Wherever possible, ICAO terminology and abbreviations are used for both consistency and
comprehension by not native English speakers. Tables and Figures which add to or illustrate any
publication content and which are referred toeherform part of the associated division or
subdivision and have the same status. Any reference to a portion of this publication, which is
identified by a number and/or title, includes all subdivisions of that portion.

k) The editing practices used in thiscument are as follows:

1) ¢ h aid used to indicate a mandatory requirement within the contents of a Regulation.
2) 0 S h oisiusatl fo indicate a recommendation and normally is used in the contents of an

AMC.
3y 6Mayb6 is wused to i Aadithe mdugryadapproprigtet i on by
4d) 6Will d indicates a mandatory requirement
the CAA.
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CORRIGENDUM OF AMENDMENTS
Edition No. Date Description Entered by
15t Edition 2011 New CAR Aerodrome Safety|
Department

2" Edition 15t January 2013 Amendment 14B of annex 14 was Aerodrome Safety|

incorporated in this edition Department

3 Edition 29" May 2018 Amendment 13A and Amendment 14 was | Aerodrome Safety

incorporated in this edition Department

4™ Edition 17"Decembef020 | Amendment 15 of annex 14 was incorporat| Aerodrome Safety)

in this edition Department

5 Edition 4" November 2021 | Amendment 16 of annex 14 was incorporat| Aerodrome Safety

in this edition Department
6" Edition 30"November 2022| Expand the civil use of military aerodromnies| Aerodrome Safety
NPA CAR 139 PART 1 2022SD-01. Department

7" Edition 015t June 2024 Amendment 17 and minor change in Aerodiome Safety
aerodrome certification requiremeénNPA Department
CAR 139 PART 1 2023SD-01.

8" Edition 30" October 2024 | - Amendment 15 of annex ¥dlated to Aerodrome Safety)
pavement ratinfACR/PCR)has been Department
included and

- Certaintechnical and administrative
aspectdave beemrnhanced

9 Edition 20" Novemker 2025 | - Amendment 18 of annex 14 concerning | Aerodrome Safety)
aerodrome design, visual aids, ground | Department
handling, apron management service an
obstacle limitation surfaces (OL$nd

- Certain technical and administrative
aspects have been enhanced.
Effective Date27/11/ 2025 Civil Aviation Authority 5|Page



CAR 139 Partl i Aerodromes Ninth Edition

TABLE OF CONTENTS

CORRIGENDUM OF AMENDMENTS . ... .ottt et e et e e e e e e e e e e e e e e e e eaeeas 5
TABLE OF CONTEINT S ..ottt e e e et et ettt bt a e e e e e e e e eeeeaebbbaa s e e e eaeaaeeenees 6
ABBREVIATIONS AND SYMBOLLS.... .ttt e e e e e e eeereneaanas 15
PUBLICATION S . .. ettt e ettt et e e e e e et e et ettt b s e e e e aaeeeeeeebbbba e e eaaaaaeeenes 17
CHAPTER 1 GENERAL ... .ttt e et e ettt e e e e e e e e e e e e e e e e e e e e e e s e e s s aa s s eananne 19
00 R B = {19 11 1o £ TP PP PO P PP PUPRPPPPPRP 19
2 AN o o] [ o7= 1 o] |1 Y SO 30
1.3 CommON referenCe SYSIEIMS.......uuiiiiieiiiiiiiiiiee e e ettt e e e e e s e e e e s s eeeeeeeaans 30
13.1 Horizontal referenCe SYSIEIM.........oiiiiiiiie e 30
1.3.2  Vertical reference SYSIEIML.........uuuiiiiiiiiiiiieiee e 30
1.3.3  Temporal refereNCe SYSIEIM........uuuiiiiiiiiiiieiiieiiee et 31

1.4  Certification Of @ErOAIOMES ... ....ciiiiiiiiiiiiiiie et 31
1.5 Airport design and MaSter Plan...........uuiiiiiiiiiiiiiieie e 32
1.6 REMEIENCE COUR. ... .uiiiiiiieiiiie ettt e e e e e e e e et e e e e e e s ab b r e e e e e e e nnnnees 33
1.7  Specific Procedures for Aerodrome OPerationS..........c.uuuvieeeiiiiiiiiieeee e e e e esneeees 34
1.8  Civil Use of Military ABrodrOmMES.............ooeiieiiii i 35
1.9 Aeroplane Design Group (Applicable as of 21 November 2030Q).................oceeeeiiiiinnes 35
CHAPTER-2 AERODROME DATA. ... .t e e e e e e e e s 37
2.1 ACTONAULICAI AAEA. ......iiieeieiiieee ettt e e e s e e e s st e e e e e e e annneeeaees 37
2.2 Aerodrome referenCe POINL........coiiiiiiiiiieie e s e e e e e e nneeees 37
2.3 Aerodrome and runway €leVatiONS...........ccuuriiiiieiiiiiiiee et 38
2.4  Aerodrome referencCe tEMPEIALULE. ... ...uuuieiieeieeeieeeeee et 38
2.5 Aerodrome dimensions and related iNfOrmation...............ccveeiiieeeiiiie e 38
2.6  Strength of pavements (applicable until 27 November 2024)...........ccccovviviiiiiil, 39
2.6  Strength of pavements (applicable as of 28 November 2024).........ccccccvvvvveeiieiienennnl 43
2.7  Preflight altimeter Check I0CAtION.............uuiiiiiiiiie e 45
1. DeClared iSTANCES.....ccciiiiiiiiiiie ettt e e e e e e e e e s e e e e e e as 45
2. Condition of the movement area andlaged facilities. ... 46
3. Disabled aircraft remMOVaAL............ccuuriiiiiii e 49

Effective Date27/11/ 2025 Civil Aviation Authority 6|Page



CAR 139 Partl i Aerodromes Ninth Edition

4. Rescue and firefighting .........ueeeeeiieii 50
5. Visual approach slope indicator SYStEMS.........cooviiiieeiiiei e 50
6. Coordination between aeronautical information services and aerodrome authorities....... 51
CHAPTER-3 PHYSICAL CHARACTERILSTICS..... .o 53
3.1 RUNWAY S, .ottt ettt ettt et e e e et e e e e e e e e e e e e s e e e s s e e s s e e e s e a R nnr e e n e nnn e e e e e reeeee s 53
3.2 RUNWAY SNOUIEIS....cooiiiiiiiiiiiiecc e e e e e e e e e e e e e e e e 60
3.3 RUNWAY tUM PAAS....ciiiiiiiiiiiiiiee e e e e e e e e e e e e e aaaaaaaaaaaaeas 61
3.4 RUNWAY SIS . ttttttiiiiiiiiiiei e eee e ee et e et e e e e s s s s e e bbb e s s s s s s e e reereeeeeeeaaaaaaaaaanaeesd 63
3.5 RUunway end Safely @ras...........uueiiiiiiiiiiiiiii e 68
G O [ | 4T | SO PPRRP PP 69
T A1 (0] 01117 £ TP 70
3.8  Radio altimeter OPerating Ar€aL.........uuuuuieeiiiiiiiiiieiieei et e e e 71
GRS T - D111V |2 72
3.10  Taxiway SHOUILELS.......cccoiiiiiiiiiiee et e e s snnnnreeee s s s nnnneed D
.11 TAXIWAY SIS, . eteeeiiiitteeieee e e e ettt e e e e st e e e e e e e e e e e e e e e e e bbb e e et e e e e e anbbre et e e e e e snbbnneeeeeeaann 79
3.12 Holding bays, runwakiolding positions, intermediate holding positions and rdaalding
020 ET1 ({0 =Rt 81
G 701 o T Y o o S SR 83
3.14 Isolated aircraft Parking POSITION...........uiiiiiiiiieiiie e 85

CHAPTER-4 OBSTACLE RESTRICTION AND REMOVAL (Applicable until 20 November.2830)

4.1  Obstacle IMItAatioN SUMACES..........uuiiiiiiiiiiiiie e e e e e e 88
4.2  Obstacle limitation reqQUIrEMENTS........uiiiiiiiiieiieeeeee e 94
4.3  Obijects outside the obstacle limitation SUrfaces...........ccccvvviiiiiiiiiiiiiiieieeeeeeee e, 101
R @ 1 1=T g ] o] =T od (= SO 101
4.5 Obstacle charts and other reqUIrEMENIS..........ccooiiiiiiiiiiieee e 101
CHAPTER-DBSTACLE RESTRICTION AND REMOVAL (Applicable as of 21 November.203004
o R CT=T T - | PP PP PPPPRR 104
4.2 Obstacle free SUMaceS (OFS). .. ... i ettt 104
4.3 Obstacle evaluation SUrfaces (OES)......cuuiiiiiiiiiiiieeiee e 117
4.4 Obstacle Mitation reqUIFEMENTS. ........ooii it e e e e e e e e eeeas 131
4.5 Obstacle limitation SUrfaces reqUIFEMENLS...........coiuiiiiiiirieeee e e e e e 133
4.6 Objects outside the obstacle free surfaces abstacle evaluation surfaces......................... 134

Effective Date27/11/ 2025 Civil Aviation Authority 7|Page



CAR 139 Partl i Aerodromes Ninth Edition

CHAPTER-5/ISUAL AIDS FOR NAVIGATION. ...ttt 135
5.1 Indicators and Signalling dEVICES...........uuiiiiiiiiiiiiiiiriieeeeee et 135
5.1.1  WInd dir€Ction INAICALOL. ..........uviiiiieiiiiiiiee e 135
5.1.2 Landing direCtion INAICALON. ..........uuviiieiiiiiiiieee e e 135
51.3 SIgNAIlING [AMP. ..o 136
5.1.4  Signal panels and signal @r@a...............cccooeiiiiiiiiiiii e 137
A |V = 1 (1T = 137
5.2.1  GENEIAL .. .ottt 137
5.2.2 Runway designation Marking...........cocoooiiuimiieeeeniiiriie e e e ee e 138
5.2.3 Runway centre line Marking..........c.vuvieiiiiiiiiiiee e 141
5.2.4  Threshold Marking.........ccuuiiiiioiiiie e e e 141
5.2.5  AIMing POINt MArKiNG.......cccoiiiiiiiiiiiiiiiiree e e e e e e e e e e e e e e e e e e e e e s e e e s s e e s s e s e eeana 144
5.2.6  TouChdOWN ZONE MEBIMQ.........cciuiiiiiiiiiiiiiiirre e ee e e e e e e e e eaaeeaeaeee e e e e e ea s e easeassesannnnes 146
5.2.7 Runway side Stripe MArKinG ..........coiiuiiriiiieiiiiiiie e 147
5.2.8  Taxiway centre liN€ Marking..........ccouooiiiiiiieee e 150
5.29 Runway turn pad Marking...........cooiiiiieeee e 154
5.2.10 Runwayholding position Marking............ccccciiiiiiiimiiiiiiiiirereer e e e 154
5.2.11 Intermediate holding paHON MAarking............uueeveeeieiiiiiiieeiieeiieeeeeeeee e 156
5.2.12 VOR aerodrome checkpoint Mmarking..........cccccccuvuriiiimiiiiiiiiieiieeeeeeeee e ee e eeeeee e 157
5.2.13  Aircraft stand Marking .........c.uueeiiiiiiiiie s 158
5.2.14  APIoN SAfELY lINES.....oeiiiiiiiiiiiii et 159
5.2.15 Roadholding position Marking.............cocuririieiiiniiiiiieee e 160
5.2.16 Mandatory inStrucion Marking..............oooiiiiiiiiiiiiirrrre e e e e e e 161
5.2.17 Information Marking...........oooiiiiiiiii i a e e e e e e e e e 163
5.3 LIGNES et eeeeeveeee ettt e ettt ettt ettt ettt ettt et ettt ettt et e e et en et et et e e et et erees 164
53.1 (1=t T o | PP PP O PP PPRPT PPN 164
5.3.2 EMergency IGhtiNG .........ooiiiiiei e 170
5.3.3  AeronautiCal DEACONS. ........cooiiiiiiiiiiii e 171
5.3.4  Approach lighting SYSIEMIS......cooiiiiiiiiieiie e 172
5.3.5  Visual approach slope indicator SyStems.............oooeiiiiiiiicieiiee e 182
5.3.6 Circling guidance GOLS..........oiiiii e s 193
5.3.7 Runway leadn lighting SYSIEIMS..........uuuiiiiiiiiiiieee e 194

Effective Date27/11/ 2025 Civil Aviation Authority 8|Page



CAR 139 Partl i Aerodromes Ninth Edition

5.3.8 Runway threshold identification lightS..........ccccco e, 195
5.3.9 RUNWay €dge IGNES ... ... e a e e e e e e e e 195
5.3.10 Runway threshold and wing bar lightS...........coooiii 196
5.3.11  RUNWAY ENAIGNTS.....oeeiiieiiiiiieiiee e e e 200
5.3.12 Runway centre lIN€ IGNIS.........coooiiiiiiiii e 200
5.3.13 Runway touchdown zone lIgtS...........cooiiiiiiiiiiicirer e 203
5.3.14 Simple touchdown zone lIGLS............uuuiiiiiiiiiiiiiiieereecee e 203
5.3.15 Rapid exit taxiway indicator IGhLS.............ccooiiiiiiieee e 205
5.3.16  SOPWAY NS .. .eeeeiieieiiei e 207
5.3.17 Taxiway Centre liNe NGNLS.........coouiiiiiiiie e 207
5.3.18 Taxiway €dge lIgNTS........oooiiiiiiiiie e 213
5.3.19 Runway turn pad GhLS.........coooiiiiiiicrr e 214
B5.3.20  SEOP DAIS. e e 214
5.3.21 Intermediate holding poSition lIGNLS...........ccooiiiiiiiiiiii e 216
5.3.22  NOU QPPIICADIE......coiiieee e 217
5.3.23  RuUNway guard lIgNTS........cooiiiiiiiieiiii e 217
5.3.24  Apron floodighting............uuuiiiiiiiiiiiieeeccce e 220
5.3.25 Visual docking guidancCe SYSIEML...........cooiiiiiiiiirrrree e e 221
5.3.26 Advanced visual docking guidance SYSIEM.............cooiiiiiiiciicciccce e 223
5.3.27 Aircraft stand manoeuvring guidance lightS............ccoviiiiiiiiiii s 226
5.3.28 Roadholding poSition NGNL.........ccooiiiiiii s 226
5.3.29  NG-ENIIY DAI ...ttt e e e e e e s s e e e e e e e aanes 227
5.3.30 Runway status lIghts...........ooooiiiiiiii e 228
L A S o | o TP PSRRI 230
5.4 1 GONEIAL ...t 230
5.4.2 Mandatory iNSrUCTION SIGNS........oiuuriiiieee it e e e e e e e e e e e e e e s anes 233
5.4.3 INFOrMEALION SIGNS. .. i ettt e e e e et r e e e e e e e e anes 237
5.4.4  VOR aerodrome CheCKpPOiNt SIgN........coouiiuiiiiiiiiiiiiiiiiiee e 241
545  Aerodrome identifiCation SIgN............uuuuuiieiiiiiiiiiiiiiee e 242
5.4.6  Aircraftstand identification SIgNS...........ooviiii i 242
5.4.7 Roadholding POSItION SIgN......cooi e e e e e e e e e e e e e e e e e e e e 243
5.4.8 Runway distance remaining SiQMNS.........oouuurrriieeriiiiiiiee e 244

Effective Date27/11/ 2025 Civil Aviation Authority 9|Page



CAR 139 Partl i Aerodromes Ninth Edition

5.5 MAIKEIS ...t 246
5.5.1  GENEIAL .. .ottt 246
5.5.2 Unpaved runway €dge MATKEIS. .......cooiuriiiiieeriiiiiiie e 246
5.5.3  Stopway €dge MArKEIS...........ueiiiiiiiiiiiiieee e eeee s 246
554  NOUAPPIICADIE......cci i 247
5,55  TaXiway €dg MarkerS........uuuuuiiiiiiiiiiiiiiiiiee e s s eeeeees 247
5.5.6  Taxiway Centre liNE MAIKEIS.........uuuuiiiiiiiiiiiiiieeiiee et e e 247
5.5.7 Unpaved taxiwvay €dge MArKEIS.........uuuuiuiieiiiiiiiiieieiieeiiee e 249
5.5.8 BOUNAAINY MAIKEES.......eieiiieiiii e e e 249

CHAPTER-6 VISUAL AIDS FOR DENOTING OBSTACLES.......oooiiiiii e 251

6.1 Objects to be marke and/or IGNted...........coooiiiiiiiiei e 251
6.1.1  Objects within the lateral boundaries of the obstacle limitation surfaces.............. 251
6.1.2  Objects outsidehe lateral boundaries of the obstacle limitation surfaces............. 253

6.2  Marking and /or lighting Of ODJECTS.......cccoiiiiiiiiiie e 253
B.2.1  GEINEIAL..eeiiiiei it e e e e e r e e e e 253
6.2.2 MODIIE ODJECL.....cee it e e 254
6.2.3 FIXEA ODJECES. ... e e e e e e e e e e e e e e e e e e e e e e e e e s aaaa 257
6.2.4  WING TUIDINES.....eeiiiiiiiie et e et e e 265
6.2.5 Overhead wires, cables, etc., and supporting tOWErS..........cccccvvveeeieeeeeeeeeeeeeeeeeen, 266

CHAPTER-7 VISUAL AIDS FOR DENOTING RESTRICTED USEAREAS.............ccceeeeineee 269

7.1 Closed runways and taxiways, or parts thereaf.............cccccviiiii 269
4 S R 1= o 1= = | PO PP PP PP PPPPPPPPPN 269
7.1.2  Closed runway Marking...........oooiiiiieiiiiiiit e re e e e e e e e e e e e e e e aaaaeaaaaaeaaeeas 269
7.1.3  Closed taxivay MArKiNg..........uuuueuuiremeeieeiieeeeeeeeeeeeeeeeeeeeaeaeeeeese s s s s ss s s asssessssnssnsennne 270
7.1.4  Closed runway lIghting.........ccoooiiiiiiiiiii e e e e e 270

7.2 NorHoatthearing SUIMACES..........ooiiieiee e 272

7.3 Prethreshold Grea.........oooo i 274

7.4 UNSEIVICEADIE @rEaS.......eeeiiiiiiiiiiiiiee ettt e e e 275

CHAPTER-8 ELECTRICAL SYSTEMS ... .o it 280

8.1  Electrical power supply systems for air navigation facilities.....................ccccei s 280

G T Y1 (=Y 1 0 (=] T | o 1 283

SRS S Y/ [0 a1 o] 1 o To [P P P PP PR TPPPPPP 283

Effective Date27/11/ 2025 Civil Aviation Authority 10|Page



CAR 139 Partl i Aerodromes Ninth Edition

CHAPTER 9.AERODROME OPERATIONAL SERBQUHIVIENT AND INSTALLATIQONS......... 285
9.1  Aerodrome emergencCy PlaNNING...........uuuruuiiiiiiiriiierieerrereerereeeeaaeeeaeaeaaee e e e s s 285
9.2  Rescue and fire fIgNTING........coouiiiiiiiiie e 290
9.3  Disabled aircraft remOVal............cooooiiiiiiiiee e 302
9.4  Wildlife strike hazard redUCIQN.............oouiiiiiiie e 302
9.5  APron Manag@meENt SEIVICE........ccoiiiii it i it i e e r e e e e e e e e e e e e e e aaaaaaaaaaaaeaaeens 305
9.6  Aircraft fuellingg Safety CONSIAEIratiONS........cviviieiiiiiiiiiiicceee e 307
9.7  Ground handling (Applicable as of 26 November 2026)............ccccceeeeeeeeeeiiee e, 307
9.8  Aerodrome VENICIE OPEIaAtIONS.........cuuiiiiiiiiiiiiiee e 308
9.9  Surface movement guidance and CoNtrol SYSIEMS.........occuviiiiieiririiiiie e 310
9.10 Siting of equipment and installations on operational areas.........ccccveeeeeereeerierieeereenenn. 312
1S J50 I R == o o3 o Vo PP EPPSESPRRRP 313
LS T 2 S T Yot U 1 Y )] ] 1T 314
9.13 Autonomous runway iNCursSion Warning SYSTEIML.........ccuiiuurrrrreerrniiiieieeeeesssiirneeeeessanes 314
9.14 Airside Safety Committee / Runway Safety TeaML..........c.ovvvviiiieeriiiiiiiieee e 315

CHAPTER 10 AERODROME MAINTENANGCE .....cooiii e 317
(KO T R C 1T o 1= T | O SO P PP PPPRPT 317
10.2  PAVEIMEBNTS .ottt a e 317
10.3 Removal Of CONAMINANTS .........oiiiiiiiieiie e 319
10.4 RuUNWay PaAVEMENT OVETTAYS ......ccueieeiiee ettt e e e e e e 319
L0.5  VISUAI GIOS. ...ceeieiieiiiiiieii ettt e ettt e e e e e s bt e e e e e e e b e e e e e e e e ane 320

CHAPTER 11 AERODROME CERTIFICATGMERATOR OBLIGATHOSE OF AERODROMES325

111
11.2
11.3
114
115
11.6
11.7
11.8
11.9
11.10

Application forgrant of an aerodrome certificate.............cccccceeeiei 325
Issuance of an Aerodrome CertifiCate............ccuviieiiiiieeiiieie e 326
Transfer of an Aerodrome CertifiCate...........cuvviiiiiiiiiiiiiee e 327
Interim Aerodrome CertifiCatE............euiiiiiiiiiiiie e 327
Amendment of Aerodrome CertifiCaLe. ..........couiiuuriiiiee i 328
Surrender of Aerodrome CertifiCate.........oouuiiiiiiiiiie e 328
Validity of an Aerodrome CertifiCate............ouvuuiiiiiii e e e 328
Renewal oin Aerodrome CertifiCate.............couiiiiiiiiiee e 328
=0 0] o 10 329

DS = Lo KPP PPPP R PPPPPPPPPPP 330

Effective Date27/11/ 2025 Civil Aviation Authority 1l1|Page



CAR 139 Partl i Aerodromes Ninth Edition

11.11  Preparation of the aerodrome ManUAL..............ccuuuiiiiiiiimiiiiiieiiiee e e e e 330
11.12  Location of the aerodrome ManUAL.............cceeeiiiiiiiiiiiiie e 331
11.13 Information to be includedh the aerodrome manual.............ccccceeeiiiiiiiiiiiee e, 331
11.14  INfOrMAtioN FEPOITING. .. ceeeeiiuurteeieeeee et e e e e e st e e e e s s r e e e e s s nsnb e e e e e e e annnrneeeeeeaas 331
11.15 Amendment of the aerodrome ManUaL.............cooocuiiiiieeeiiiiiiieiee e 331
11.16 Natification of changes to the aerodrome manual.................c.cccceeeeiiiiiiicccccciiinn, 331
11.17  Approval of the Aerodrome Manual............cccccuuiiiiiiiiiiiiiiieieeerr e e 332
11.18 Obligations of Aerodrome OPEIALOL.........ccccccuuuriiiiiiiiriiiiirrrerrrrrr e eereaeaaaaaaaaaaaaaeaaees 332
11.19 Notification of aviation occurrence on an aerodroMe..........ccuvvveeeeeriiiierereeeeseeinreeeees 338
11.20  WaMING NOTICES. ...ttt e e e e e s e s r e e e e e s e ereeeas 338
11,21 PrONIDIIONS. .. .ceeiieeii ittt e e s e e e e e e e e e e s eeeeas 339
11.22  FIrE PrEVENTIONL....ciiiiiiii ittt ettt et e e e s b e e e e annneeenae 340
11.23  Adverse weather CONAIIONS ..........uviiiiiiiiei e 340
i S O ¢ P o =T PP PPP SRR 340
11.25 Compliance With CAIRBO...........uuiiiiiiii e a e 341
11.26  USE Of ACTOAIOME ... ... iiiiiiieee ittt ettt e e e e e e e e e e s et e e e e e e s annnneeeeas 341
11.27  Low ViSIDIlity PrOCEAUIES. ...ttt e e e e e e e e e e e e e e e e e e e e e e e e e s e e s e e anes 343
11.28  Aeronautical study / RiSK aSSHEML............oooiiiiiiiiiii e 344
11.29 Safeguarding of aerodrome surrouNdingsS...........ooooeeiiiiiiieccicii e 346
11.30  Oversight Of @EIOUIOMES .......ciiiiiiieiiie ettt e e e e e e 347
11.31  Internal QUAlILY @SSUIANCE........c.uuueieeee ittt e e e et e et e e e e s s e e e e e abrreeeaeas 348
CHAPTER 12 PARTICULARS TO BE INCLUDED IN AN AERODROME.MANUAL............... 351
12.1  Part 1: AdmInistration ProCEAULE..........cooii i e e e e e e e e e e aaaaaeas 351
12.1.1 Anaerodrome operator shall include the followingin an aerodrome manuai: ............... 351
12.0.2  GONEIAL...ceiiiiiiiee et 351
12.2 Part 2: Particulars of the aerodrome SIe...........ccueiiiieiiiiie e 353
12.2.1 An aerodrome operator shall include the follogiim an aerodrome manual:................ 353

12.3 Part 3: Particulars of the aerodrome required to be reported to Aeronautical Information

YT Vo Lo (A ) 353
12.3.1  General iINFOrMELION. .........coiiiiiiiiie e 353
12.3.2  Aerodrome dimensions and related iNformation..............ccooeuvveeeeeeeniiiieieee e 354

12.4 Part 4: Particularsfahe aerodrome operating procedures and safety measures............ 356

Effective Date27/11/ 2025 Civil Aviation Authority 12|Page



CAR 139 Partl i Aerodromes Ninth Edition

12.4.1  Aerodrome rEPOMING .......coeeeeee e e e e eee e e e e e e e e e e e e aaeaaaaaaaaaaaaeas 356
12.4.2  Access to the aerodrome MOVEMIE GIEA. ...........ccirrrrieriirieeriiereesiieee e eeareeee e 357
12.4.3  Aerodrome emergenCy Plam.........coocureieiieiiiiiiiee e 357
12.4.4 Rescue and fire fIghting............oeeeeieiiiii e 359
12.45 Inspection of the aerodrome movement area and obstacle limitation surfaces by the
oL (00 [ (0] 0 g T 0] 0 1= T = L o) PP 360
12.4.6 Visual aids and aerodrome electrical SYSteML...........c.cccuuvviiiiiiiiiiiiiiieireereeeeeeeeeaeeeeaeean 360
12.4.7  Maintenance of the MOVEMENT QrEa............uevvieiiiiiiiiiiieee e 361
12.4.8  Aerodrome WOIKS SAIELY..........uuiiiiiiiiiiiiiie e e e 361
12.4.9  APION MANAGEMENIL . .....uuuutiuurrrrnrrieeeereeeeereetrettaeeaaeaaaaaaaasassaassaasaaaaannnnennrrnnernrnsnennnes 362
12.4.10 Apron safety ManagemMENL..........cuvieiiiiiiieiiieee e eeeeeeees 362
12.4.11 Airside VEhIClIe CONLIAL..........coiiuiiiiiiiii e 363
12.4.12 Wildlife hazard ManagemeNnt............couueiiiiiiiiieee e e e 363
12.4.13 ODSLACIE CONMIOL......eeiiieiiiiitii e e e e e e e s eeeeeans 363
12.4.14 Remaval of disabled @irCrafl..............ooouuiiiiieiiiiiiiec e 363
12.4.15 Handling of hazardous Material...............cuuuuiiiiiiiiiiiiiiieeieeeeee e e e 364
12.4.16 Low Visibility OPEIratiONS...........ccooiiiii i e e e e e e e e e e e e e e e e e e e 364
12.4.17 Protection of sites for radar and navigational aids..............ccccccvvvveene, 364
12.5 Part 5: Aerodrome adminiSratiOn. ...........ueeiiieiiiiiiiie e e e e 365
12.5.2 Exemption(s) granted DY CAA. .. ... e 365
12.6 Part 6: Aerodrome Safety Management SYSEEIML........cccouiiiririreeeiiiiiieeee e ee e 365
12.6.1 SafetypoliCy and ODJECHVES...........uuuiiiiiiiiiiiieiieeeeeeeeee e 365
12.6.2 Safety risk Management.............oooo i 366
12.6.3  SaAfEtY QSSUIAMNCE......uuiiiiiiiiiiiiiiieeeeee ettt e e e e e e e e e e e e e e e e e e e e e s e e e b e e bbb beeereeseeeseeeeees 366
12.6.4  SaAfely PrOMOTION. ....uuiiiiieiiiiiie ittt e e e e e e st r e e e e e s eeaeeas 366
CHAPTER 13 CERTIFICATION OF TRAINING ORGANISATIONS........co i 367
IR 700 R 101 (0T [ Tox 1T I PP OO PPTP TP 367
G o o] 11 YRR 367
13.3 Applicationfor certificate issuaceor renew or amendmei..............cccccoieiiiniinieniiineenee. 368
13.4 Issueof and curation Of CErtIfICAtE............oueiiiiiiiiiiie e 369
13.5 Certification REOINEMENTS. .........uviiiiiie it e e e e e e s eeeeeeeeas 369
13.6  INSLrUCIOr IBQUINEIMENTS.....ciiiiiiiitieieie e e ettt e e e e e sttt e e e s e e e e e e e bbb e e e e e e s anbbrreeeeeeeans 370

Effective Date27/11/ 2025 Civil Aviation Authority 13|Page



CAR 139 Partl i Aerodromes Ninth Edition

13.7 Facilities, equipment, and material requIreMentS............coceeeciieneiniiniiriiieeeeeee e 371
13.8  DOCUMENEALION. ... eteieiiiiiee it eet ettt e e e et e e et e e st e e s re e e s s bn e e e e annneeeeas 371
13.9  Operating RUIES. .......ooeiiiii e s e e e e e 371
L1310 RECOIUS. ...ttt e e e e e e e e e e e e e e e e e e e e r e e e e e e an 372
13.11  Transcripts and graduation CertifiCateS...........uuuririeeiiiiiiie e 372
13.12  Maintenance of iNStrUCLOr rEQUIFEMENLS............uuuuruiiiiiiiiiiiiiiriirrrrrer e e reeeeeeeaeaaaaaaaeaaens 372
13.13  Maintenance of facilities, equipment and material.....................oc oo, 373
13.14  Maintenance of curriculum reqUIrEMENLS.............cooeiiiiiiiicccccice e 373
13.15  Quality OF INSIIUCTION.......eeiiiieeiiiiiei et e e 373
1316  Display Of CErtifiCAE..........uiiiiieiiiie e 373
13.17  Change Of lOCALION..........uuiiiieiiiiiei e e e e e ees 373
13.18  Audit @Nd INSPECHION.......ccoi i e e e e e e e e e e e e e e e e e e e e e e e e e s e e e e s eanannnes 374
13,19  AQVEITISING. ..eiiiiiiiiieiiiee e e e e e e e e e e e e aaaaaaa e 374
AP P END X i e et e e e e e e e e et eet e b e e e aaaeaeaen 375
APPENDIX COLOURS FOR AERONAUTICAL GROUND LIGHTS, MARKINKES PANEISS...376
APPENDIX 2. AERONAUTICAL GROUND LIGHT CHARACTERISTICS.........coovviiii. 389
APPENDIX BIANDATORY INSTRUCTION MARKINGS AND INFORRMARKINGS...............419
APPENDIX 4. REQUIREMENTS CONCERNING DESIGN OF TAXIING GUIDANCE.SIGN&24
APPENDIX 5. LOCATION OF LIGHTS DAIGDEBS ...t 436
APPENDIX 6. ACCEPTABLE MEANS OF COMPLIANCE & GUIDANCE MATERIAL ON PERSONN
REQUIREMENTS . ..ottt e e e ettt e tt bt a e e e e e e e e e e et tabbeaa e e e e eaaaaennes 444
1. NOMINAEd PEISONNEL........eiiiiiiiie e 444
2. Competence Of PEISONNEL...... ..o a e e 445
ATTACHMENT GUIDANCE MATERIAL SUPPLEMENTARY TOAARIT3Y.........cccevvivinnnnnnn 458
ATTACHMENT BOBSTACLE LIMITATION SURFACES........coiiiiiiiiieeeiiie e 522
(Applicable until 20 NOWBDEr 2030)......cciiiiiiiiiiiie e e e e ananes 522
ATTACHMENT C. APPLICATION/RENEWAL FOR AERODROME CERTIEICATE.......... 523
ATTACHMENT D. MODEL FORM OF DECLARAT@MPORNCE...........cviiiiiieeieieens 525
ATTACHMENT E. BIRD STRIKE REPORTING.EFQRM.......cooviiiiiiiiiiii e, 526
ATTACHMENT F. APPLICATION FOR TRAINING ORGANIZATION CERTIEICATE.......... 527

ATTACHMENT G. AVIATION SAFETY OCCURRENCE INITIAL NOTIFICATIQON.RERPQR®29

Effective Date27/11/ 2025 Civil Aviation Authority l4|Page



CAR 139 Partl i Aerodromes Ninth Edition
ABBREVIATIONS AND SYMBOLS
(Used in CARL39Part 117 Aerodromes)
Abbreviations
ACN Aircraft classification number
ADP Airside driving permit
ADG Aeroplane design group
APAPI Abbreviated precision approach path indicator
aprx Approximately
ASDA Acceleratestop distance available
ATS Air traffic services
C Degree Celsius
CBR California bearing ratio
Cd Candela
cm Centimeter
DME Distance measuring equipment
FOD Foreign object debris
Ft Foot
GBAS Groundbased augmentation system
GHSP Ground handling seice provider
GSE Ground support equipment
ILS Instrument landing system
IMC Instrument meteorological conditions
K Degree Kelvin
Kg Kilogram
Km Kilometer
Km/h Kilometer per hour
Knot Knot
L Liter
LDA Landing distancavailable
m Metre
max Maximum
MLS Microwave landing system
mm Millimeter
mnm Minimum
MN Meganewton
MOWP Method of work plan
MPa Megapascal
N/A Not applicable
NM Nautical mile
NU Not usable
OCAMH Obstacle clearance altitude/height
OES Obstacleevaluation surfaces
OFS Obstacle free surfaces
OFz Obstacle free zone
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OoLS Obstacle limitation surface

OMGWS  Outer main gear wheel span

CAA Civil Aviation Authority

PAPI Precision approach path indicator

PCN Pavement classification number

PCR Pavenent classification rate

PTB Passenger terminal building

RDRS Runway distance remaining sign

RESA Runway end safety area

RPAS Remotedpiloted aircraft system

RST Runway Safety Team

RVR Runway visual range

SBAS Satellitebased augmentation system
TCDA Takeoff distance available

TORA Takeoff run available

ULD Unit load device

Vat Indicated airspeed at threshold

VMC Visual meteorological conditions

VOR Very high frequency omnidirectional radio range
Vso Stalling speed or the minimum steady lliggpeed in the landing configuration
Vslg Stalling speed or the minimum steady flight speed in a specified configuration
WHMP Wildlife hazard management programme
WIP Work in progress

Symbols

° Degree

= Equals

Minute of arc

> Friction coefficient

> Greater than

< Less than

% Percentage

+ Plus
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PUBLICATIONS

- National
Refer to CAA Website as followgwww.caa.gov.om)

- International

(ICAO publicationsrelated to the specifications of CAR 139, amthe used focrossreference if
necessary)

Annex 14i Volume * AerodromeDesignand Operations
Advanced Surface Movement Guidance and Control SystefsBECS) Manual (Doc 9830)
Aerodrome Design Manual (2 9157)
Part 10 Runways
Part 20 Taxiways, Aprons and Holding Bays
Part 30 Pavements
Part 40 Visual Aids
Part 50 Electrical Systems
Part 60 Frangibility
Aeronautical Information Services Manual (Doc 8126)

Aircraft Type Designators (Doc 8643)

Airport Planning Manual (Doc 9184)
Part 10 Master Planning
Part 20 Land Use and Environmental Control
Part 30 Guidelines for Consultant/Construction Services

Airport Services Manual (Doc 9137)
Part 10 Rescue and Fire Fighting
Part 20 Pavement Surface Conditi®
Part 30 Wildlife Control and Reduction
Part 50 Removal of Disabled Aircraft
Part 60 Control of Obstacles
Part 70 Airport Emergency Planning
Part 80 Airport Operational Services
Part 90 Airport Maintenance Practices

Air Traffic Services Planning Maual (Doc 9426)
Airworthiness Manual (Doc 9760)

Aviation Security Manual (Doc 897Restricted)
Guidance on the Balanced Approach to Aircraft Noise Management (Doc 9829)
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Heliport Manual (Doc 9261)
Human Factors Training Manual (Doc 9683)

| CAOOG s P ¢€hargesifoefsrpodsrand Air Navigation Services (Doc 9082)
Manual of Aircraft Ground Décing/Anti-icing Operations (Doc 9640)

Manual of AlFWeather Operations (Doc 9365)

Manual of Surface Movement Guidance and Control Systems (SMGCS) (Doc 9476)
Manual onCertification of Aerodromes (Doc 9774)

Manual on Laser Emitters and Flight Safety (Doc 9815)

Manual on Simultaneous Operations on Parallel or {Reaallel Instrument Runways (SOIR)
(Doc 9643)

Manual on the ICAO Bird Strike Information System (IBIS) ([(B332)
Procedures for Air Navigation Servicés Aerodromes (PANS\erodromes(Doc 9981)

Procedures for Air Navigation Servicés Aircraft Operations (PANSPS) (Doc 8168)
Procedures for Air Navigation Servicés Air Traffic Management (PAN&TM) (Doc 4444)

Procedures for Air Navigation Servicds Aeronautical Information Management (PAMEM)
(Doc 10066)

Safety Management Manual (SMM) (Doc 9859)

Stolport Manual (Doc 9150)

World Geodetic Systerd 1984 (WGS84) Manual (Doc 9674)

Assessment, Measurement and &&pg of Runway Surface Conditions (Cir 355)

New Larger Aeroplaned Infringement of the Obstacle Free Zone: Operational Measures and
Aeronautical Study (Cir 301)

New Larger Aeroplanes Infringement of the Obstacle Free Zone: Collision Risk Model and
Aeronautical Study (Cir 345) (forthcoming)
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CHAPTER 1- GENERAL

1.1 Definitions

When the following terms are ed inthis documenttheyhave the following meanings:

Accepted/Acceptable.means not objected to by the Authority as suitable for the perpos
intended.

Aerodrome. A defined area on land or water (including any buildingstallations, and
equipment) intended to be used either wholly or in part for the ardeglkrtureand surface
movement of aircratft.

Aerodrome beacon Aeronautical beagoused to indicate the location of an aerodrome fitoen
air.

Aerodrome certificate. A certificate issued by th€ivil Aviation Authority underapplicable
regulations for the operation of an aerodrome.

Aerodrome elevation.The elevation of the highestipbof the landing area.

Aerodrome Facilities and Equipment Facilities and equipment inside or outside the
boundaries of an aerodrome that are constructed or installed and maintained for the arrival,
departureand surface movement of aircraft.

Aerodrome identification sign. A sign placed on an aerodrome to aid in identifying the
aerodrome from the air.

Aerodrome mapping data (AMD). Data collected for the purpose of compiling aerodrome
mappng information for aeronautical uses.

Note Aerodrome mappindata are collected for purposdisat include the improvement tife
u s edgitui@attonalawarenesssurfacenavigationoperationsgraining, charting,andplanning.

Aerodrome mapping database (AMDB).A collection of aerodrome mapping data organized
and arraged as a structured data set.

Aerodrome Post Holder. Those positions required as part of the Aerodrome Certification process
and identified inChapter 2, 2.19.18re subject to approval by the Authority.

Aerodrome reference point.The designated geogtapal location of an aerodrome.

Aerodrome traffic density:

Light- Where the number of movements in the mean busy hour is not greater themrabway
or typically less than 20 total aerodrome movements.
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Medium- Where the number of movements in the mbasy hour is of the order of 16 25 per
runway or typically between 20 to 35 total aerodrome movements.

Heavy- Where the number of movements in the mean busy hour is of the ordeooi2e per
runway or typically more than 35 total aerodrome mosweis

Note 1: The number of movements in the mean busy hour is the arithmetic mean over the year of
the number of movements in the daily busiest hour.

Note 2 Either a takeoff or a landing constitutes a movement.

Aeronautical beacon.An aeronautical grund light visible at all azimuths, either continuously
or intermittently, to designate a particular point on the surface of the earth.

Aeronautical ground light. Any light specially provided as an aid to air navigation, other ¢han
light displayed on aaircraft.

Aeroplane reference field length.The minimum field length required for taldf at maximum
certificated takeoff mass, sea level, standard atmospheric conditions, still air and zero runway
slope, as shown in the appropriate aeroplane flightualaprescribed by the certificating
authority or equivalent data from the aeroplane manufacturer. Field length means balanced field
length for aeroplanes, if applicable, or takédistance in other cases.

Note AttachmenfA, Section 2, provides inforrii@n on the concept of balanced field length and
the Airworthiness Manual (Doc 9760) contains detailed guidance on matters related-wfftake
distance.

Aircraft classification number (ACN).! A number expressing the relative effect of an aircraft
on a paement for a specified standard subgrade category.

Note The aircraft classification number is calculated with respect tacdmdreof gravity (CG)
position which yields the critical loading on the critical gear. Normally the aftmost CG position
appropriate to the maximum gross apron (ramp) mass is used to calculate the ACN. In
exceptional cases the forwandost CG position may result in the nose gear loading being more
critical.

Aircraft classification rating (ACR). 2 A number expressing the relative effef an aircraft on
a pavement for a specified standard subgrade category.

Note The aircraft classification rating is calculated with respect to the centre of gravity (CG)
position which yields the critical loading on the critical gear. Normally thena$t CG position
appropriate to the maximum gross apron (ramp) mass is used to calculate the ACR. In
exceptional cases the forwardmost CG position may result in the nose gear loading being more
critical.

! Applicable until 27 November 2024.
2 Applicable as of 28 November 2024
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Aircraft stand. A designated area on an apron imted to be used for parking an aircratft.

Apron. A defined area, on a land aerodrome, intended to accommodate aircraft for pofposes
loading or unloading passengers, mail or cafigeljng, parking or maintenance.

Apron management serviceA service prowded to regulate the activities and the movement of
aircraft and vehicles on an apron.

Arresting System.A system designed to decelerate an aeroplane overrunning the runway.

Autonomous runway incursion warning system (ARIWS). A system which provides
aubnomous detection of a potential incursion or of the occupancy of an active runway and a
direct warning to a flight crew or a vehicle operator.

Balked landing. A landing manoeuvre that is unexpectedly discontinued at any point betow
obstacle clearanadtitude/height (OCA/H).

Barrette. Three or more aeronautical ground lights closely spaced in a transverse line so that
from a distance they appear as a short bar of light.

Calendar. Discrete temporal reference system that provides the basis for defemmporal
position to a resolution of one day (ISO 19708

Certified aerodrome. An aerodrome whose operator has been granted an aerocedifieate
by theCivil Aviation Authority

Clearway. A defined rectangular area on the ground or water underctintrol of the
appropriate authority, selected or prepared as a suitable area over which an aeroplane may make
a portion of its initial climb to a specified height.

Continuing oversight. means the tasks which are conducted for the implementation of the
oversight programme at any time by tBevil Aviation Authority (CAA) to verify that the
conditions under which a certificate has been granted continue to be fulfilled during its period of
validity.

Cyclic redundancy check (CRC)A mathematical algorithrapplied to the digital expressianh
data that provides a level of assurance against loss or alteration of data.

Data accuracy.A degree of conformance between the estimated or measured value and the true
value.

Data quality. A degree or level of confichee that the data provided meet the requirements of
the data user in terms of aracy, resolution and integrity (or equivalent assurance level),
traceability, timeliness, completeness and format.
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Datum. Any quantity or set of quantities that may serve aaseference or basis for the
calculation of other quantities (ISO 19134

Declared distances:

a) Take-off run available (TORA) - The length of runway declared available and suitable for
the ground run of an aeroplane taking off.

b) Take-off distance availdble (TODA) - The length of the takeff run available plus the
length of the clearway, if provided.

c) Acceleratestop distance available (ASDA- The length of the takeff run available plus
the length of the stopway, if provided.

d) Landing distance available (LDA) - The length of runway which is declared available and
suitable for the ground run of an aeroplane landing.

Delethalisation. Below ground ramping to buried vertical face of construction designed to reduce
risk of damage to aircraft running on ated and graded area of strip.

Dependent parallel approaches. Simultaneous approaches to parallel or +peaallel
instrument runways where radar separation minima between aircraft on adjacent extended
runwaycentrelines are prescribed.

Displaced threstold. A threshold not located at the extremity of a runway.

Effective intensity. The effective intensity of a flashing light is equal to the intensity of a fixed
light of the same colour which will produce the same visual range under identical conditions o
observation.

Ellipsoid height (Geodetic height). The height related to the reference ellipsoid, measured
along the ellipsoidal outer normal through the point in question.

Fixed light. A light having constant luminous intensity when observed from al focént.

Foreign Object Debris (FOD). An inanimate object within the movement area which has no
operational or aeronautical function and which has the potential to be a hazard to aircraft
operations.

Frangible object. An object of low mass designed tcebk, distort or yield on impact so as to
present the minimum hazard to aircratft.

Note 1: Guidanceon design for frangibility is contained in the Aerodrome Design Manual (Doc
9157), Part 6.

Geodetic datum.A minimum set of parameters required to defirmatmn and orientation dhe
local reference system with respect to the global reference system/frame.

*1SO Standard 19108, Geographic informatd Temporal schema
** |SO Standard 19104, Geographic informat@®nTerminology
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Geoid. The equipotential surface in the gravity field of the Earth which coincides with the
undisturbed mean sea level (MSL) extended continuousiydiirthe continents.

Note 1: The geoid is irregular in shape because of local gravitational disturbances (wind tides,
salinity, current, etc.) and the direction of gravity is perpendicular to the geoid at every point.

Geoid undulation. The distance of # geoid above (positive) or below (negative) the
mathematical reference ellipsoid.

Note In respect to the World Geodetic Systém 1984 (WGSB4) defined ellipsoid, the
difference between the W@ ellipsoidal height and orthometric height represents Y8&S
geoid undulation.

Gregorian calendar.Calendar in general use; first introduced in 1582 to define a yeantrat
closely approximates the tropical year than the Julian calendar (ISO"19108

Note 1. In the Gregorian calendar, common years have 8@%s and leap years 366 days
divided into twelve sequential months.

Ground handling.Ser vi ces necessary for an aircraftdos .
other than air traffic services.

Hazard beacon.An aeronautical beacon used to desigraatlanger to air navigation.

Heliport. An aerodrome or a defined area on a structure intended to be used wholly ofon part
the arrival, departure and surface movement of helicopters.

Holding bay. A defined area where aircraft can be held, or byghske facilitate efficient
surface movement of aircraft.

Holdover time. The estimated time the anting fluid (treatment) will prevent the formation of
ice and frost and the accumulation of snow on the protected (treated) surfaces of an aeroplane.

Hot spot. A location on an aerodrome movement area with a history or potential risk of collision
or runway incursion, and where heightened attention by pilots/drivers is necessary.

Human Factors principles. Principles which apply to aeronautical design, Gediion,
training, operations and maintenance and which seek safe interface between the human and other
system components by proper consideration to human performance.

Human performance. Human capabilities and limitations which have an impact on théysafe
and efficiency of aeronautical operations.

Identification beacon. An aeronautical beacon emitting a coded signal by means of which a
particular point of reference can be identified.
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Independent parallel approaches. Simultaneous approaches to paraltsl nearparallel
instrument runways where radar separation minima between aircraft on adjacent extended

runwaycentrelines are not prescribed.

Independent parallel departures. Simultaneous departures from parallel or neanallel
instrument runways.

Instrument runway. One of the following types of runways intended for the operation of
aircraft using instrument approach procedures:

a. Non-precision approach runway. A runway served by visual aids and a +visual aid(S)
intended for landing operations foling an instrument approach operation type A and a
visibility not less than 1000m.

b. Precision approach runway, category | A runway served by visual aids and nasual
aid(s) intended for operations following an instrument approach operation type B with
decision height (DH) not lower than 60 m (200 ft.) and either a visibility not less than 800 m
or a runway visual range not less than 550 m.

c. Precision approach runway, category Il. A runway served by visual ai@dsdnonvisual
aid(s) intended forlandng operationsfollowing and instrument approach typevidth a
decision heigh{DH) lower than 60 m (20@t.) but not lower than 30 m (10@.) and a
runway visual range not less than 300 m.

d. Precision approach runway, category Ill.A runway served by visal aids and nowisual
aid(s) intended for landing operations following an instrument approach operation type B
with a decision height (DH) lower than 30 m (100 ft), or no decision height and a runway
visual range less than 300 mrar runway visual rangrhitations

Note 1: Visual aids need not necessarily be matched to the scale efisual aids provided.
The criterion for the selection of visual aids is the conditions in which operations are intended to

be conducted.
Note 2: Refer to Annex 60peraion of Aircraft for instrument approach operation types.

Data integrity assurance levelA degree of assurance that an aeronautical data and itsheslue
not been lost nor altered since the data origination or authorized amendment.

Integrity classification (aeronautical data). Classification based upon the potential risk
resulting from the use of corrupted data. Aeronautical data is classified as:

a) Routine data: there is a very low probability when using corrupted routine data that the
continued safe ijht and landing of an aircraft would be severely at risk with the
potential for catastrophe;

b) Essential data: there is a low probability when using corrupted essential data that the
continued safe flight and landing of an aircraft would be severely latwith the
potential for catastrophe; and
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c) Critical data: there is a high probability when using corrupted critical data that the
continued safe flight and landing of an aircraft would be severely at risk with the
potential for catastrophe.

Intermediate holding position. A designated position intended for traffic control at which
taxiing aircraft and vehicles shall stop and hold until further cleared to proceed, when so
instructed by the aerodrome control tower.

Landing area. That part of a movement argdended for the landing or talwf of aircraft.

Landing direction indicator. A device to indicate visually the direction currently design&bed
landing and for takeff.

Laser-beam critical flight zone (LCFZ). Airspace in the proximity of an aerodrerbut beyond
the LFFZ where the irradiance is restricted to a level unlikely to cause glare effects.

Laser-beam free flight zone (LFFZ).Airspace in the immediate proximity of the aerodrome
where the irradiance is restricted to a level unlikely to cangeigual disruption.

Laser-beam sensitive flight zone (LSFZ)Airspace outside, and not necessarily contiguous
with, the LFFZ and LCFZ where the irradiance is restricted to a level unlikely to cause flash
blindness or afteimage effects.

Lighting system reliability. The probability that the complete installation operates within the
specified tolerances and that the system is operationally usable.

Maneuvering area. That part of an aerodrome to be used for the-tdkdanding and taxiingf
aircraft, excluding aprons.

Marker. An object displayed above ground level in order to indicate an obstacle or delineate a
boundary.

Marking. A symbol or group of symbols displayed on the surface of the movement amekein
to convey aeronautical information.

Movement area.That part of an aerodrome to be used for the-tdkdanding and taxiing of
aircraft, consisting of the manoeuvring area and the apron(s).

Near-parallel runways. Norrintersecting runways whose extendmsshtrelines have an anglef
convergace/divergence of 15 degrees or less.

Non-instrument runway. A runway intended for the operation of aircraft using visual approach
procedures or an instrument approach procedure to a point beyond which the approach may
continue in visual metgological canditions.

Note Visual meteorological conditions (VM@)je described in Chapter 3 of Annex 2.
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Normal flight zone (NFZ). Airspace not defined as LFFZ, LCFZ or LSFZ but which must be
protected from laser radiation capable of causing biological damaige éyé.

Obstacle.All fixed (whether temporary or permanent) and mobile objects, or parts thidaof,
a. Are located on an area intended for the surface movement of aircraft; or
b. Extend above a defined surface intended to protect aircraft in;foght

c. Standoutside those defined surfaces and that have been assessed as being a hazard to air
navigation.

Obstacle free zone (OFZ).The airspace above the inner approach surface, inner transitional
surfaces, and balked landing surface and that portion o$tthee bounded by these surfaces,
which is not penetrated by any fixed obstacle other than anags and frangity mounted one
required for air navigation purposes.

Outer main gear wheel span (OMGWS)The distance between the outside edges of the main
gear wheels.

Orthometric height. Height of a point related to the geoid, generally presented as an MSL
elevation.

Pavement classification number (PCN§. A number expressing the bearing strength of a
pavement.

Pavement classification rating (PCRY. A numbe expressing the bearing strength of a
pavement.

Precision approach runway,seelnstrument runway.
Primary runway(s). Runway(s) used in preference to others whenever conditions permit.

Protected flight zones.Airspace specifically designated to mitigdtee hazardous effects of
laser radiation.

Road. An established surface route on the movement area meant for the exclusive use of
vehicles.

Road-holding position. A designated position at which vehicles may be required to hold.

Runway. A defined rectanglar area on a land aerodrome prepared for the landing andffake
of aircraft.

3 Applicable until 27 November 2024.
4 Applicable as of 28 November 2024.
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Runway condition assessment matrix (RCAM) A matrix allowing the assessment of the
runway condition code, using associated procedures, from a set of observed runway surface
condition(s) and pilot report of braking action.

Runway condition code (RWYCC) A number describing the runway surface condition to be
used in the runway condition report.

Note The purpose of the runway condition code is to permit an operational aeroplane
performance calculation by the flight crew. Procedures for the determination of the runway
condition code are described in the AMC GAB9.

Runway condition report (RCR). A comprehensive standardized report relating to runway
surface conditions and itéfect on the aeroplane landing and taeperformance.

Runway end safety area (RESA)An area symmetrical about the extended runaeaytreline
and adjacent to the end of the strip primarily intended to reduce the risk of damage to an
aeroplane undershting or overrunning the runway.

Runway guard lights. A light system intended to caution pilots or vehicle drivers that they are
about to enter an active runway.

Runway-holding position. A designated position intended to protect a runway, an obstacle
limitation surface, or an ILS/MLS critical/sensitive area at which taxiing aircraft and vehicles
shall stop and hold, unless otherwise authorized by the aerodrome control tower.

Note:l n radiotel ephony phraseol ogi e s designdiecthee x pr e
runway-holding position.

Runway Safety Team. A team comprised of representatives from [the aerodrome operator], air

traffic service providers, airlines or aircraft operators, pilot and air traffiont r ol | er s
associations and any othemogp with a direct involvement in runway operations [at a specific
aerodrome,] that advise the appropriate management on the potential runway [safety] issues and
recommend mitigation strategies.

Runway strip. A defined area including the runway and stopwhprovided, intended:

a) To reduce the risk of damage to aircraft running off a runway; and

b) To protect aircraft flying over it during takeff or landing operations.

Runway surface condition(s)A description of the condition(s) of the runway surfaseduin the
runway condition report which establishes the basis for the determination of the runway
condition code for aeroplane performance purposes.

Note 1: The runway surface conditions used in the runway condition report establish the
performance requements between the aerodrome operator, aeroplane manufacturer and
aeroplane operator.
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Note 2: Aircraft deicing chemicals and other contaminants are also reported but are not
included in the list of runway surface condition descriptors because thegt effierunway
surface friction characteristics and the runway condition code cannot be evaluated in a
standardized manner.

Note 3: Procedures on determining runway surface conditions are available in AMCIGAR

a) Dry runway A runway is considered dry its surface is free of visible moisture and not
contaminated within the area intended to be used.

b) Wet runway The runway surface is covered by any visible dampness or water up to and
including 3 mm deep within the intended area of use.

c) Slippery wetrunway. A wet runway where the surface friction characteristics of a
significant

portion of the runway has been determined to be degraded.

d) Contaminated runwayA runway is contaminated when a significant portion of the
runway surface area (whether solated areas or not) within the length and width being
used is covered by one or more of the substances listed in the runway surface condition
descriptors.

Note Procedures on determination of contaminant coverage on runway is available in the AMC
CAR 13.

e) Runway surface condition descripto@ne of the following elements on the surface of
the runway

i) Standing waterWater of depth greater than 3 mm.

Noted Running water of depth greater than 3 mm is reported as standing water by
convention.

Runway turn pad. A defined area on a land aerodrome adjacent to a runway for the pofpose
completinga 18Gdegree turn on a runway.

Runway visual range (RVR).The range over which the pilot of an aircraft on ¢katreline of
a runway can see the runwayfage markings or the lights delineating the runway or identifying
its centreline.

Safety management system (SMSA systematic approach to managing safety including the
necessary organizational structure, accountabilities, policies and procedures.

Segregated parallel operations.Simultaneous operations on parallel or Agarallelinstrument
runways in which one runway is used exclusively for approaches and the other runway is used
exclusively for departures.

Shall The use of t he regalations mears thé requirement istmarelatay.

Should. The use of the word Ashoul do does not meartl
where insurmountable difficulties exist, the CAA may accept an Alternative Means of
Compliance, provided thahaacceptable safety assurance from the Aerodrome Operator shows

that the safety requirements will not be reduced below that intended by the requirement.
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Shoulder. An area adjacent to the edge of a pavement so prepared as to provide a transition
between thg@avement and the adjacent surface.
Sign.

a) Fixed message signA sign presenting only one message.

b) Variable message sign A sign capable of presenting several predetermmesisages or
no message, as applicable.

Signal area.An area on an aerodrome ugedthe display of ground signals.

Station declination. An alignment variation between tizerodegreeradial of a VOR and true
north, determined at the time the VOR station is calibrated.

Stopway. A defined rectangular area on the ground at the etakefoff run availableprepared
as a suitable area in which an aircraft can be stopped in the case of an abandoned take off.

Switch-over time (light). The time required for the actual intensity of a light measured in a
given direction to fall from 50 pecent and recover to 50 per cent during a power supply
changeover, when the light is being operated at intensities of 25 per cent or above.

Take-off runway. A runway intended for takeff only

Taxiway. A defined path on a land aerodrome establishechfotaxiing of aircraft and intended
to provide a link between one part of the aerodrome and another, including:

a) Aircraft stand taxilane - A portion of an apron designated as a taxiway and intended to
provide access to aircraft stands only.

b) Apron taxiway - A portion of a taxiway system located on an apron and intended to
provide a through taxioute across the apron.

c) Rapid exit taxiway - A taxiway connected to a runway at an acute angle and desmned
allow landing aeroplanes to turn off at higher spethds are achieved on other exit
taxiways thereby minimizing runway occupancy times.

Taxiway intersection. A junction of two or more taxiways.

Taxiway strip. An area including a taxiway intended to protect an aircraft operating on the
taxiway and to redze the risk of damage to an aircraft accidentally running off the taxiway.

Threshold. The beginning of that portion of the runway usable for landing.

Touchdown zone.The portion of a runway, beyond the threshold, where it is intended landing
aeroplanesiffst contact the runway.

Unserviceable Area A part of the movement area that is unfit and unavailable for use by
aircraft.
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Usability factor. The percentage of time during which the use of a runway or system of runways
is not restricted because of thesswind component.

Work Area. A part of an aerodrome in which maintenance or construction works are in
progress.

Note Crosswind component means the surface wind component at right angles to the runway
centreline.

1.2 Applicability

1.2.1 The specifications, uaks otherwise indicated in a particular context, shall apply to all
aerodromes open to public use in accordance with the requirements of Article 15 of the
Convention. The specifications of Chapter 3, shall apply only to land aerodromes. The
specificatians in this Regulationshall apply, where appropriate, to helipdstg shall not
apply to stolports.

1.2.2 Wherever a colour is referred in thisCAR 139 the specifications for that colour given
in Appendix 1 shall apply.

1.2.3 These regulations represent the minimrequirements to achieve an acceptable level of
safety.

1.3 Common reference systems

1.3.1 Horizontal reference system

World Geodetic Systend 1984 (WGS84) shall be used as the horizontal (geodetic)
reference system. Reported aeronautical geographical coesl{inadicating latitude and
longitude) shall be expressed in terms of the \AB8S$jeodetic reference datum.

Note Comprehensive guidance material concerning W@ $ contained in the World Geodetic
Systen® 1984 (WGS84) Manual (Doc 9674).

1.3.2 Vertical reference system

Mean sea level (MSL) datum, which gives the relationship of graglated height
(elevation) to a surface known as the geoid, shall be used as the vertical reference system.

Note 1. The geoid globally most closely approximates MSL. It isn@ef as the equipotential
surface in the gravity field of the Earth which coincides with the undisturbed MSL extended
continuously through the continents.

Note 2: Gravity-related heights (elevations) are also referred to as orthometric heights while
distances of points above the ellipsoid are referred to as ellipsoidal heights.
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1.3.3 Temporal reference system

1.3.3.1The Gregorian calendar and Coordinated Universal Time (UTC) shall be used as the
temporal reference system.

1.3.3.2When a different temporal reference systemsed, this shall be indicated in GEN 2.1.2
of the Aeronautical Information Publication (AIP)

Note See PAN&IM (Doc 10066), Appendix 2.

1.4 Certification of aerodromes

1.4.1 An operator of an aerodrome in the Sultanate of Oman, or any territory or posséssion
the Sultanate of Oman, that is used by an air operator for the purpose of international
civil aviation shall be in possession of an aerodrome certificate issuedAy

1.4.2 An operator of an aerodrome in the Sultanate of Oman, or any territory or possessi
the Sultanate of Oman, that is used by an air operator for the purpo8€-eéatpublic
scheduled service for the transport of passengers shall be in possession of an aerodrome
certificate issued bZAA.

1.4.3 Any other operatorof an aerodromen the Sultanate of Oman, or any territory or
possession of the Sultanate of Oman, other than an aerodrome referred to in 1.4.1 and
1.4.2 in respect of whiclCAA is of the opinion that meeting the requiremeotsa
certified aerodrome isecessary in the interest public safety shall be in possession of
an aerodrome certificate issued®4A.

1.4.4 As part of the certification proces€AA must be satisfied thatn aerodrome manual
(hard and electronicopy) which will include all pertinent information on the aeraue
site, facilities, services, equipment, operating procedures, ingladsafety management
system, and organization structusesubmited by the applicant for approvatior to
granting the aerodrome certificate.

1.4.5 The regulatory framewortor Aerodrome Certification igjiven in Chapter 11.

1.4.6 Content and general guidelines for the preparation odghedrome manual agiven in
Chapter 12.

Note The intent of a safety management system is to have in place an organized and orderly
approach in the managnent of aerodrome safety by the aerodrome operator - IDARSafety
Management contains the safety management provisions applicable to certified aerodromes.
Overarching guidance on safety management systems is provided in the Safety Management
Manual (SMM)(Doc 9859) and in the Manual on Certification of Aerodromes (Doc 9774).
Procedures on the management of change; conduct of safety assessment, reporting and analyses
of safety occurrences at aerodromes; runway safety; and continuous monitoring to enforce
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compliance with applicable specifications so that hazards are identified and risks are assessed
and mitigated, are specified in tAe¢MC-CAR 139.

1.5 Airport design and master plan

Note A master plan for the lonterm development of an aerodrome displays ulienate
development in a phased manner and reports the data and logic upon which the plan is based.
Master plans are prepared to support modernization of existing aerodromes and creation of new
aerodromes, regardless of size, complexity, and role.ilhp®rtant to note that a master plan

does not constitute a confirmed implementation programme. It provides information on the types
of improvements to be undertaken in a phased manner. Guidance on all aspects of the planning
of aerodromes is contained ing Airport Planning Manual (Doc 9184), Part 1.

1.5.1 A master plan containing detailed plans for the development of aerodrome infrastructure
shouldbe established for aerodromes used for international operations.

Note 1: A master plan represents the developnh@an of a specific aerodrome. It is developed
by the aerodrome operator based on economic feasibility, traffic forecasts, current and future
requirements provided by, among others, aircraft operators (see 1.5.3).

Note2: A master plan may be required &rhthe lack of capacity at an airport, due to conditions
such as, but not limited to expected traffic growth, changing weather and climatic conditions or
major works to address safety or environmental concerns, would put the connectivity of a
geographicalarea at risk or cause severe disruption to the air transport network.

1.5.2 The master plan should:

a) contain a schedule of priorities including a phased implementation plan; and
b) be reviewed periodically toonsidercurrent and future aerodrome traffic.

1.5.3 Aerodrane stakeholders, particularly aircraft operators, should be consulted in order to
facilitate the master planning process using a consultative and collaborative approach.

Note 1: Provision of advanced planning data to facilitate the planning process mdlutdre
aircraft types, characteristics and numbers of aircraft expected to be used, the anticipated
growth of aircraft movements, number of passengers and amount of cargo projected to be
handled.

Note 2: See Annex 9, Chapter 6 on the need for aircrakerators to inform aerodrome
operators concerning the formerds service, S
of facilities and services in relation to the traffic anticipated.

Note 3: See ICAQO's Policies on Charges for Airports and Air ijation ServicegDoc 9082),
Section 1, regarding consultation with users concerning provision of advance planning data and
protection of commercially sensitive data.
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1.5.4 Architectural and infrastructunelated requirements for the optimum implementation of
international civil aviation security measures shall be integrated into the design and
construction of new facilities and alterations to existing facilities at an aerodrome.

1.5.5 The design of aerodromesaticonsidey landuse and environmental control measu

Note Guidance on landise planning and environmental control measures is contained in the
Airport Planning Manual (Doc 9184), Part 2.

1.6 Reference code

Note The intent of the reference code is to provide a simple method for interrelating the
numerais specifications concerning the characteristics of aerodromes so as to provide a series
of aerodrome facilities that are suitable for the aeroplanes that are intended to operate at the
aerodrome. The code is not intended to be used for determining ruemgty or pavement
strength requirements. The code is composed of two elements which are related to the aeroplane
performance characteristics and dimensions. Element 1 is a number based on the aeroplane
reference field length and element 2 is a letter asethe aeroplane wingspan. The code letter

or number within an element selected for design purposes is related to the critical aeroplane
characteristics for which the facility is provided. When applying Annex 14, Volume |, first
identify the aeroplanes hich the aerodrome is intended to serve and then determine the two
elements of the codé&n aerodrome reference code code number and letted which is
selected for aerodrome planning purposes shall be determined in accordance with the
characteristics othe aeroplane for which an aerodrome facility is intended.

1.6.1 The aerodrome reference code numbers and letters shall have the meanings assigned to
them in Table 41.

1.6.2 The code number for element 1 shall be determined from Tabjedlumn 1, selecting
the ode number corresponding to the highest value of the aeroplane reference field
lengths of the aeroplanes for which the runway is intended.

Note 1: Thedetermination of the aeroplane reference field length is solely for the selection of a
code number anaginot intended to influence the actual runway length provided.

Note 2: Guidance on determining the runway length is given in the Aerodrome Design Manual,
(Doc 9157), Part ® Runways.

1.6.3 The code letter for element 2 shall be determined from Talilecdlumn 3, by selecting
the code letter which corresponds to the greatest wingspan, of the aeroplanes for which
the facility is intended.

Note Guidanceon determining the aerodrome reference code is given in the Aerodrome Design
Manual (Doc 9157), Parts 1 ari
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Table 1-1. Aerodrome reference code

Code element 1 Code element 2
Code Aeroplane reference fixed :
Number length Code Letter Wing Span
1 less than 800 m A Up to but not including 15 m
2 800 m up to but not including | B 15 m up to but not itluding 24 m
200m
3 1200 m up to but not including C 24 m up to but not including 36 n
800 m
D 36 m up to but not including 52 n
4 1 800 m and over E 52 m up to but not including 65
F 65 m up to but not including 80

Note 1: Guidance on planninfpr aeroplanes with wingspans greater than 80 m is given in the
Aerodrome Design Manual (Doc 9157), Parts 1 and 2.

Note 2: Procedures on conducting aerodrome compatibility study to accommodate aeroplanes
with folding wing tips spanning two code lettarg given in th AMC 139) Further guidance
can be found in the manufacturerds aircraft

1.7 Specific Procedures for Aerodrome Operations

Note Nothing in this CAR 139%art 1 is intended to inhibit the planningr provision of
aerodrome facilities for larger aeroplanes that may be accommodated by the aerodrome at a
later date. Appropriate additional safeguards maycoasideredto cater for more demanding
aircraft that may be introduced at a later date

1.7.1 These elate mainly to minimum clearance requirements and guidance is given in ICAO
Aerodrome Design Manual Parts 1 and 2. However, where movement area facilities are
built for future larger aeroplanes, the aerodrome operator must liaise with the Aerodrome
SafetyDepartment of the€ivil Aviation Authority Regulationgo determine the interim
notification of aeroplane reference code and maintenance arrangeReceduregor
the accommodation of more demanding aircraft at existing aerodromes can be found in
the (AMC CAR 139. Guidance on some possible effects of future aircraft on these
specifications is given in the Aerodrome Design Manual (Doc 9157), Part 2.

1.7.2 Information concerning alternative measures, operational procedures and operating
restrictions impdmented at an aerodrome arising from 1.7.1 shall be promulgated.
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Note 1: PANSAIM (Doc 10066), Appendix 12, AD 2.20 on the provision of a detailed
description of local traffic regulations.

Note2: See(/AMC-CAR 139, Chapter 3, section 3.6 on promulgatiohsafety information.

1.8 Civil Use of Military Aerodromes

Note 1: In general, military aerodromes are structures built and operated to support military
operational tasks; therefore, the aerodrome infrastructure and services offered, established by
military regulation, may differ from those prescribed in ICAO documentation.

Note2: ICAO provisions apply to civil aviation (Art. 3 and 28 of the Chicago Convention). Their
applicability to military operations, facilities, aircraft, personnel and proceduigsnot
mandatory and is subject to the decision of the Civil Aviation Authority in coordination with the
military Authority. Nevertheless, the application of ICAO provisions to the services and
infrastructure at military aerodromes designated to suppovil @viation operations would
represent a positive factor to enable safe and efficient air and ground operations, especially as
far as civil aviation operations are concerndtierefore, the present document encourages the
application of ICAO provisions iI@UMA (Civil Use of Military Aerodromes).

1.8.1 If the national aircraft operator intends to operate ageotified military airport, a formal
application shall be submitted to CAA for acceptance.

1.8.2 As part of the acceptance process, CAA will conduct an iriis&ssment in coordination
with the military authority in order to assess the aerodrome facilities, services,
equipment, operating procedures in accordance with in the &A4R 139 Part 3 and
therelevant parts of this regulation.

1.8.3 Where CUMA is establigdd, the widest possible application of civil aviation regulation
provisions as far as ANS, CNS and ground services and infrastructure are concerned
should be pursued with regard to services provided to civil aircraft.

1.8.4 Existing differences between ICAO asgecific military provisions shall be identified
and addressed to allow the safe and efficient conduct of both civil and military air and
ground operations

Note the process of acceptanoécivil use of military aerodromes is specified in the (AMC
CAR139, Part 3).

1.9 Aeroplane Design Group (Applicable as of 21 November 2030)

Note: The intent of the Aeroplane Design Group (ADG) is to provide a method for interrelating
the specifiations for the management of obstacles around aerodromes. The ADG utilizes two
criteria related to the aeroplane performance characteristics and dimensions. The first criterion
is based on the indicated airspeed of the aircraft at threshold and the segtamsn on the
aeroplane wingspan.

Effective Date27/11/ 2025 Civil Aviation Authority 35|Page



CAR 139 Partl i Aerodromes Ninth Edition

See Chapter 4 on the application of ADG for the provisions of obstacle restriction and removal.

1.9.1 An ADG shall be determined for each runway in accordance with the characteristics of
the critical aeroplane for which thenway is intended.

1.9.2 1.12.2 The ADG shall be determined from Table2,1by selecting the ADG
corresponding to thaighest values of indicated airspeed at threshold and wingspan of
the aeroplanes for which the runway is intended.

Note: Indicated airspeedt threshold (Vat) is equal to the stall speed Vso multiplied by 1.3, or
stall speed Vslg multiplied by 1.23 in the landing configuration at the maximum certificated
landing mass. If both Vso and Vslg are available, the higher resulting Vat applies.

Table 1-2. Aeroplane Design Group
(see 112.2)
(Applicable as of 21 November 2030)

Aeroplane Design| Indicated airspeed at threshold Wingspan
Group
I Less than 169 km/h (91 kt) and Up to but not including 24 m
A Less than 169 km/h (91 kt) and| 24 mup to bt not including 36 m
]3] 169 km/h (91 kt) up to but not | and Up to but not including 36 m
including 224 km/h (121 kt)
lc 224 km/h (121 kt) up to but not | and Up to but not including 36 m

including 307 km/h (166 kt)
1 Less than 307 km/h (166 kt) | and| 36m up to but not including 52 m
v Less than 307 km/h (166 kt) | and| 52 m up to but not including 65 m
V Less than 307 km/h (166 kt) | and| 65 m up to but not including 80 m

Note 1: Detailed specifications concerning the application of the aeroplane dgsmmp are
given in theAirport Services ManuaRart 68 Control of Obstacle@Doc 9137).

Note 2: The following examples illustrate how the ADG is determined.

Example 1:If the critical aeroplane that the runway is intended to serve has an indicated
airspeed at threshold of 161 km/h (87 kt) and a wingspan of 20 m, then the aeroplane design
group would be I.

Example 2:If the critical aeroplane that the runway is intended to serve has an indicated
airspeed at threshold of 224 km/h (121 kt) and a wingspd&2 m, then the aeroplane design
group would be IV.
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CHAPTER 2 - AERODROME DATA

2.1 Aeronautical data

2.1.1 Determination and reporting of aerodrome related aeronautical data shall be in
accordance with the accuracy and integdigssification required to meéte needs of
the endusers of aeronautical data.

Note Specifications concerning the accuracy and integrity classification related to aerodrome
related aeronautical data are contained in PANB/A (Doc 10066), Appendix 1.

2.1.2 Aerodrome mapping dathallbe made available to the aeronautical information services
for aerodromes deemed relevdy the Civil Aviation Authority- DGCAR where safety
and/or performanebased operations suggest possible benefits.

Note Aerodromemapping databases related provissoare contained in Annex 1€hapter5
and PANSAIM (Doc 10066), Chapter 5.

2.1.3 Where made available in accordance with 2.1.2, the selection of the aerodrome mapping
data features to be collected shall be made with consideration of the intended
applications.

Note 1: It is intended that the selection of the features to be collected match a defined
operational need.

Note 2: Aerodromemapping databases can be provided at one of two levels of gdiafihe or
medium. These levels and the corresponding nunergguirements are defined in RTCA
Document D@72B and European Organization for Civil Aviation Equipment (EUROCAE)
Document EEO9CS User Requirements for Aerodrome Mapping Information.

2.1.4 Digital data error detection techniques shall be used during émsntission and/or
storage of aeronautical data and digital data sets.

Note Detailed specifications concerning digital data error detection techniques are contained in
PANSAIM (Doc 10066).

2.2 Aerodrome reference point
2.2.1 An aerodrome reference point shadl éstablished for an aerodrome

2.2.2 The aerodrome reference point shall be located near the initial or planned geometric
centreof the aerodrome and shall normally remain where first established.

2.2.3 The position of the aerodrome reference point shall be mehsme reported to the
aeronautical information services authority in degrees, minutes and seconds.
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2.3 Aerodrome and runway elevations

2.3.1 The aerodrome elevation and geoid undulatioheataterodrome elevation positishall
be measured to the accuracy of -bvaf metre or foot and reported to the aeronautical
information services authority.

2.3.2 For an aerodrome used by international civil aviationnionprecision approaches, the
elevation and geoid undulation of each threshold, the elevation of the runway end and
any significant high and low intermediate points along the runway shall be measured to
the accuracy of onkalf metre or foot and reported to the aeronautical information
services authority.

2.3.3 For precision approach runway, the elevation and geoid unalulatithe threshold, the
elevation of the runway end and the highest elevation of the touchdown zone shall be
measured to the accuracy of engarter metre or foot and reported to the aeronautical
information services authority.

Note Geoid undulation musbe measured in accordance with the appropriate system of
coordinates.

2.4 Aerodrome reference temperature

2.4.1 An aerodromeoperator shall determine an aerodromeéerence temperature for an
aerodrome in degrees Celsius.

2.4.2 The aerodsme reference temperature kHze the monthly mean of the daily maximum
temperatures for the hottest month of the year (the hottest month being that which has the
highest monthly mean temyagure). This temperature shhk averaged over a period of
at least 5years.

2.5 Aerodrome dimensions and related information

2.5.1 The following data shall be measured or described, as appropriate, for each facility
provided on an aerodrome:

a) Runwayd true bearing to orbundredth of a dege, designation numbdength, width
displaced threshold locat to the nearest metre or foot, slope, surface type, type of
runway and, for a precision approach runway catefydhe existence of an obstadtee
zone when provided;

b) Strip, runway end safety area, stopwdy length, width to the nearest metre foot,
surfacetype,and arresting systet location(which runway end) and description;

c) Taxiwayd designation, width, surface type;

d) Aprond surface type, aircraft stands;
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e) The boundaries of the air traffic control service;
f) Clearwayd length to the nearest fine or foot, ground profile;

g) Visual aids for approach procedures, marking and lighting of runways, taxiways and
aprons, other visual guidance and control aids on taxiways and aprons, including taxi
holding positions and stopbars, and location and typevimiial docking guidance
systems;

h) Location and radio frequency of any VOR aerodrome checkpoint;
i) Location and designation of standard tedutes; and

J) Distances to the nearest metre or foot of localizer and glide path elements comprising an
instrument lading system (ILS) or azimuth and elevation antenna of a microwave
landing system (MLS) in relation to the associated runway extremities.

2.5.2 The geographical coordinates of each threshold shall be measured and reported to the
aeronautical information servicesithority in degrees, minutes, seconds and hundredths
of seconds.

2.5.3 The geographical coordinates of appropriate taxieentreline points shall be measured
and reported to the aeronautical information services authority in degrees, minutes,
seconds and mdredths of seconds.

2.5.4 The geographical coordinates of each aircraft stand shall be measured and reported to the
aeronautical information services authority in degrees, minutes, seconds and hundredths
of seconds.

2.5.5 The geographical coordinates of obstaclesArea 2 (the part within the aerodrome
boundary) and in Area 3 shall be measured and reported to the aeronautical information
services authority in degrees, minutes, seconds and tenths of seconds. In addition, the top
elevation, type, marking and lightin@f any) of obstacles shall be reported to the
aeronautical information services authority.

Note PANSAIM (Doc 10066), Appendix8 provides requirements for obstacle data
determination in Areas 2 and 3.

2.6 Strength of pavements(applicable until 27 Novembe 2024)
2.6.1 The bearing strength of a pavement shall be determined.

2.6.2 The bearing strength of a pavement intended for aircraft of apron (ramp) mass greater
than 5700 kg shall be made available using the aircraft classification nuthber
pavement classificationumber (ACNPCN) method by reporting all of the following
information:
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a) The pavement classification number (PCN);
b) Pavement type for ACNPCN determination;
c) Subgrade strength category;

d) Maximum allowable tire pressure category or maximum allowable tiesspre
value; and

e) Evaluationmethod.
Note If necessary, PCNs may be published to an accuracy eteotie of a whole number.

2.6.3 The pavement classification number (PCN) reported shall indicate that an aircraft with an
aircraft classification number (AQNequal to or less than the reported PCN can operate
on the pavement subject to any limitation on the tire pressure, or aircraft mlass for
specified aircraft type(s).

Note Different PCNs may be reported if the strength of the pavement is subjsigniicant
seasonal variation.

2.6.4 The ACN of an aircraft shall be determined in accordance with the standard procedures
associated with the ACIRCN method.

Note The standard procedures for determining the ACN of an aircraft are given in the
Aerodrome Ddgn Manual (Doc 9157), Part 3. For convenience several aircraft types currently

in use have been evaluated on rigid and flexible pavements founded on the four subgrade
categories in 2.6.6 b) below and the results tabulated in that manual.

2.6.5 Forthe purposesf determining the ACN, thbehaviorof a pavement stll be classified
as equivalent to a rigid or flexible construction.

2.6.6 Information on pavement type for AGRCN cetermination, subgrade strengtategory,
maximum allowable tire pressure category anduateon method shall be reported using
the following codes:
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a) Pavement type for ACNPCN determination: Code
Rigid pavement R
Flexible pavement F

b) Subgrade strength category Code

High strengthcharacterized by K = 150 MN/n&hd

representing all Kzalues abovel20 MN13 forrigid pavements, A
and by CBR = 15 anckpresenting all CBR values abdi@ for flexible

pavements.

Medium strength: characterized by K = 80 MN/m3 and representing a
range in K of 60 to 120 MN/m3 for rigid pavements, and by CBR = 10 and B
representing a range in CBR of 8 to 13 for flexible pavements.

Low strength: charcterized by K = 40 MNW3 andrepresenting a
range in K of 25 to 60 MN/m3 for rigid pavements, and by CBR = 6 and C
representing a range in CBR of 4 to 8 for flexible pavements.

Ultra low strength: characterized by K = 20 MhB andrepresenting
range in K of 25 to 60 MN/m3 for rigid pavements, and by CBR = 3 and D
representing a range in CBR values below 4 for flexible pavements

c) Maximum allowable tire pressure category: Code
Unlimited: no presse limit w
High: pressure limited to 1.75 MPa X
Medium: pressure limited to 1.25 MPa Y
Low: pressure limited to 0.50 MPa Z

Note See Note 5 to 10.2.1 where the pavement is used by aircraft with tire pressures in the
upper categories.

d) Evaluation method: Code

Technical evaluation: representing a specificigtof the pavement T
characteristics and application of pavement behavior technology.

Using aircraft experience: representing a knowledge of the specific
type and mass of aircraft satisfactorily being supported under U
regular use.
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Note The following examples illustrate how pavement syt data are reported undehe
ACN-PCN method.

Example 1.If the bearing strength of a rigid pavement, resting on a medium strauigghnade,

has been assessed by technical evaluation to be PCN 80 and there is no tire pressure limitation,
then the reported information would be:

PCN80/R/B/WI/T
Example 2.the bearing strength of a composite pavement, behaving like a flesdenent and

resting on a high strength subgrade, has been assessed by using aircraft experience to be PCN 50
and the maximum tire pressure allowable is 1.25 MPa, then the reported information would be:

PCN50/F/A/Y /U
Note Compositeconstruction
Example 3.If the bearing strength of a flexible pavement, resting on a medium strength

subgrade, has been assessed by technical evaluation to be PCN 40 and the maximum allowable
tire pressure is 0.80 MPa, then the reported information would be:

PCN40/F/B /080 MPa/T

Example 4.If a pavement is subject to a B7400 allup mass limitation of 390 000 kthen the
reported information would include the following note.

Note Thereported PCN is subject to a B0 allup mass limitation of 390 000 kg.

2.6.7 Civil Aviation Authority shall prepare guidance material tegulate the use of a
pavement by an aircraft with an ACN higher than the PCN reported for that pavement in
accordance with 2.6.2 and 2.6.3.

Note AttachmentA, Section 20, details a simple method fegulating overload operations
while the Aerodrome Design Manual (Doc 9157), Part 3, includes the descriptions of more
detailed procedures for evaluation of pavements and their suitability for restricted overload
operations.

2.6.8 The bearing strength of a pawment intended for aircraft of apron (ramp) mass equal to or
less than 5 700 kg shall be made available by reporting the following information:

a) Maximum allowable aircraft mass; and
b) Maximum allowable tire pressure.

Example:4 000 kg/0.50 MPa.

Effective Date27/11/ 2025 Civil Aviation Authority 42|Page



CAR 139 Partl i Aerodromes Ninth Edition

2.6 Strength of pavements (applicable as of 28 November 2024)

2.6.1 The transitions to the AGRCR method will start on 28 November 2024 and complete
by 26 November 2025, allowing aerodrome operators adequate time to align and submit
necessary data for uniform publication.

2.6.2 The bearing strength of a pavement shall be determined

2.6.3 The bearing strength of a pavement intended for aircraft of apron (ramp) mass greater
than 5 700 kg shall be made available using the aircraft classificatiogi pavement
classification rating (ER-PCR) method by reportingl of the following information:

a) The pavementlassification rating (PCR) and numerical value;

b) Pavement type for ACIRCR determination;

c) Subgrade strength category;

d) Maximum allowable tire pressure category or maximum allowtiglgressure value;
e) And evaluation method.

Note Guidance on reporting and publishing of PCRs is contained in the Aerodrome Design
Manual (Doc 9157, Part 3).

2.6.4 The pavementlassification rating (PCR) reported shall indicate that an aircraft with an
aircraft classification rating (ACR) equal to or less than the reported PCR can operate on
the pavement subject to any limitation on the tire pressure, or aircrafp atlass for
specified aircraft type(s).

Note Different PCRs may be reported if the sgmof the pavement is subject to significant
seasonal variation.

2.6.5 The ACR of an aircraft shall be determined in accordance with the standard procedures
associated with the AGRCR method.

Note The standard procedures fatetermining the ACR of an airdtaare given in the
Aerodrome Design Manual (Doc 9157), Part 3. For convenience, dedicated software is available
on the ICAO website, for computing any aircraft ACRs at any mass on rigid and flexible
pavements for the four standard subgrade strength catsgdetailed in 2.6 b) below.

2.6.6 For thepurpose of determining the ACR, the behaviour of a pavement shall be classified
as equivalent to a rigid or flexible construction.

2.6.7 Information on pavement type for AGIRCR determination, subgrade strength category
maximum allowable tire pressure category and evaluation method shall be reported using
the following codes:

a) Pavement type for ACRCR determination: Code
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Rigid pavement R
Flexible pavement F
Noted If the actual construction is composite or retandard, include
note to that effect (see example 2 below).
b) Subgrade strength category: Code

High strength:characterized by E=200 MPa, and representing all E \ A
eqgual to or above 150 MPa for rigid and flexible pavements.

Medium strengthchaacterized by E=120 MPa and representing a rangt B
values equal to or above 100 MPa and strictly less than 150 MPa, for ri
flexible pavements.

Low strength:characterized by E=80 MPa and representing a range C
values equal to or above 60 BIRnd strictly less than 100 MPa, for rigid
flexible pavements.

Ultra-low strength:characterized by E=50 MPa and representing all E v D
strictly less than 60 MPa, for rigid and flexible pavements.

c) Maximum allowable tire pressure category: Code

Unlimited: no pressure limit

High: pressure limited to 1.75 MPa

Medium:pressure limited to 1.25 MPa

Low: pressure limited to 0.50 MPa
Note See Note 5 to 10.2.1 where the pavement is used by aircraft with tire pr
in the upper ategories.

N< XS

d) Evaluation method: Code

Technical evaluation: representing a specific study of the paver T
characteristics and the types of aircraft which the pavement is inten
serve.

Using aircraft experiencerepresenting a knowledge of thpecific type an U
mass of aircraft satisfactorily being supported under regular use.

Note The following examples illustrate how pavement strength data are re
unde ACRPCR method. Further guidance on this topic is contained ir
AerodromeDesign Manual (Doc 9157), Part-avements.

Example ® If the bearing strengtbf a rigid pavement, resting on a medium strength
subgrade, has been assessed by technical evaluation to be PCR 760 and there is no tire pressure
limitation, then the repoed information would be: PCR 760/ R/B/W./ T

Example 8 If the bearing strength of a composite pavement, behaving like a flexible
pavement and resting on a high strength subgrade, has been assessed by using aircraft experience
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to be PCR 550 and thmaximum tire pressure allowable is 1.25 MPa, then the reported
information would be:
PCR550/F/A/Y /U

Note: Composite construction.

2.6.8 Criteria shall be established to regulate the use of a pavement by an aircraft with an ACR
higher than the PCR perted for that pavement in accordance with2and2.6.3.

Note Attachment A, Section 20, details a simple method for regulating overload operations
while the Aerodrome Design Manual, (Doc 9157), Part 3, includes the descriptions of more
detailed procdures for evaluation of pavements and their suitability for restricted overload
operations.

2.6.9 The bearing strength of a pavement intended for aircraft of apron (ramp) mass equal to or
less than 5 700 Kg shall be made available by reporting the followiognation:

a) maximum allowable aircraft mass; and
b) maximum allowable tire pressure.

Example:4 800 kg/0.60 MPa.

2.7 Pre-flight altimeter check location
2.7.1 One or more prdlight altimeter check locations shall be established for an aerodrome.

2.7.2 A preflight check location shalbe located on an apron.

Note1: Locatinga preflight altimeter check location on an apron enables an altimeter check to
be made prior to obtaining taxi clearance and eliminates the need for stopping for that purpose
after leaving the pron.

Note2: Normally an entire apron can serve as a satisfactory altimeter check location.

2.7.3 The elevation of a prélight altimeter check location shall be given as the average
elevation, rounded to the nearest metre or foot, of the area on whidedtied. The
elevation of any portion of a pifeght altimeter check location shall be within 3 m (10
ft) of the average elevation for that location.

Declared distances

The following distances shall be calculated to the nearest metre or foot forayrume@nded for
use by international commercial air transport:

a) Takeoff runavailable(TORA);
b) Takeoff distance availabléTODA);
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c) Acceleratestop distance availab(&SDA); and
d) Landing distance availab{eDA).

Note Guidanceon calculation of declaredistances is given in Attachment A, Section 3.

Condition of the movement area and related facilities

2.7.4 Information on the condition of the movement area and the operational status of related
facilities shall be provided to the appropriate aeronauticalrimdgton services units, and
similar information of operational significance to the air traffic services units, to enable
those units to provide the necessary information to arriving and departing aircraft. The
information shall be kept up to date and changeconditions reported without delay.

Note The nature, format and conditions of the information to be provided are specified in the
PANSAIM (Doc 10066) and the PANSATM (Doc 4444) Specific procedures pertaining to
works in progress on the movemanga and to the reporting of such works are specified in the
AMC CAR 139.

2.7.5 The condition of the movement area and the operational status of related facilities shall
be monitored, and reports on matters of operational significance affecting aircraft and
aeindrome operations shall be provided in order to take appropriate action, particularly
in respect of the following

a) Construction or maintenance work;

b) Rough or broken surfaces on a runway, a taxiway or an apron;
c) Water on theunway, a taxiway or an apron;

d) other temporary hazards, including parked aircraft;

e) failure or irregular operation of part or all of the aerodrome visual aids; and
f) failure of the normal or secondary power supply.

Note 1: Other contaminants may include mud, dust, sand, volcanic asharlrubber.
Procedures for monitoring and reporting the conditions of the movement area are included in
the (AMC-CAR139)

Note 2: The Aeroplane Performance Manu@Doc 10064) provides guidance on aircraft
performance calculation requirements regardingsdription of runway surface conditions in
2.9.2 ¢c),d) and e).

Note 3: Origin and evolution of data, assessment process and the procedures are prescribed in
the AMC CARL39. These procedures are intended to fulfil the requirements to achieve the
desiredlevel of safety for aeroplane operations prescribed by Annex 6 and Annex 8 and to
provide the information fulfilling the syntax requirements for dissemination specified in Annex
15, the PAN&RATM (Doc 4444) and the AMC CAR 175 1 Aeronautical Information
Management

Effective Date27/11/ 2025 Civil Aviation Authority 46|Page



CAR 139 Partl i Aerodromes Ninth Edition

2.7.6 To facilitate compliance with 20.1 and 210.2, the following inspections shall be
carried out each day:

a) for the movement area, at least once where the aerodrome reference code number is 1 or
2 and at least twice where the aerodrome refereode number is 3 or 4; and
b) for the runway(s), inspections in addition to a) whenever the runway surface conditions
may have changed significantly due to meteorological conditions.
Note Procedures on carrying out daily inspections of the movement aregiaea in AMC
CAR 139. Further guidande available in theAirport Services ManualDoc 9137), Part 8, in
the Manual of Surface Movement Guidance and Control Systems (SMBESP476) and in
the Advanced Surface Movement Guidance and Control Systerf88IGES) Manual(Doc
9830).

2.7.7 Personnel assessing and reporting runway surface conditions required ian2.2.2.5
shall be trained and competeatperform their duties

Note 1. Guidance on training of personnel is given in Attachment A, Section 6.

Note 2: Information on training for personnel assessing and reporting runway surface
conditions is available in the AMC CAR 139

Runway surface condition(s) for use in the runway condition report

Note The philosophy of the runway condition report is thatdlerodrome operator assesses the
runway surface conditions whenever water is present on an operational runway. From this
assessment, a runway condition code (RWYCC) and a description of the runway surface are
reported which can be used by the flight criew aeroplane performance calculations. This
report, based on the type, depth and coverage of contaminants, is the best assessment of the
runway surface condition by the aerodrome operator; however, all other pertinent information
may be taken into considgion. See Attachment A, Section 6, for further details. The AMC CAR
139 contains procedures on the use of the runway condition report and assignment of the
RWYCC in accordance with the runway condition assessment matrix (RCAM)

Water on a runway

2.7.8 The runway surface condition shall be assessed and reported through a runway condition
code (RWYCC) and a description using the following terms:

DRY

STANDING WATER
WET

CHEMICALLY TREATED
LOOSE SAND

E I

Note 1. The runway surface conditions are those ctiads for which, by means of the methods
described in the AMC CAR 139, the flight crew can derive appropriate aeroplane performance.
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Note 2: The conditions, either singly or in combination with other observations, are criteria for
which the effect on aeptane performance is sufficiently deterministic to allow assignment of a
specific runway condition code.

Note3: The terms CHEMICALLY TREATED and LOOSE SAND do not appear in the aeroplane
performance section but are used in the situational awarenessrs@ttthe runway condition

report.

2.7.9 Whenever an operational runway is contaminated, an assessment of the contaminant
depth and coverage over each third of the runway shall be made and reported.

Note Procedures on depth and coverage reporting are fouM& CAR 139.
2.7.10 Information that a runway or portion thereof is slippery wet shall be made available.

Note 1: The surface friction characteristics of a runway or a portion thereof can be degraded
due to rubber deposits, surface polishing, poor drainagetioer factors. The determination that

a runway or portion thereof is slippery wet stems from various methods used solely or in
combination. These methods may be functional friction measurements, using a continuous
friction measuring device, that fall belo minimum standard as defined by the Tablg, 2
observations by aerodrome maintenance personnel, repeated reports by pilots and aircraft
operators based on flight crew experience or through analysis of aeroplane stopping
performance that indicates a sudéstard surface. Supplementary tools to undertake this
assessment are described in the AMC CAR 139.

Note See 210.1 and 2.4 concerning the provision of information to, and coordination between,
appropriate authorities.

Effective Date27/11/ 2025 Civil Aviation Authority 48|Page



CAR 139 Partl i Aerodromes Ninth Edition

Test tire Design
Test water objective Maintenance Minimum
Pressure Test speed depth for new planning friction
Test equipment Type (kPa) {(km/h) (mm) surface level Ievel
(1) (2) (3) 4) (5) (6) (7)

Mu-meter Trailer A 70 65 1.0 0.72 052 042
A 70 05 1.0 0.66 0.38 026

Skiddometer Trailer B 210 65 1.0 0.82 0.60 0.50
B 210 05 1.0 074 047 n34

Surface Friction B 210 65 10 0.82 0.60 050
Tester Vehicle B 210 95 1.0 0.74 047 034
Runway Friction B 210 65 1.0 D.52 0.60 0.50
Tester Vehicle B 210 95 1.0 0.74 0.54 041
TATRA Friction B 210 65 1.0 0.76 0.57 048
Tester Vehicle B 210 05 1.0 0.67 0.52 042
RUNAR B 210 65 1.0 0.69 0.52 045
Trailer B 210 95 1.0 0.63 0.42 032
GRIPTESTER C 140 65 1.0 0.74 0.53 043
Trailer C 140 95 1.0 0.64 0.36 024

Table 2-1 Runway Surface Condiion Levels
2.7.11 Notification shall be given to relevant aerodrome users when the friction level of a
paved runway or portion thereof is less than the minimum friction level specified by the
CAA in accordance with 10.2.3.
Note 1: Guidance on determining and&mgessing the minimum friction level is provided in the
ICAO Circular 3551 Assessment, Measurement and Reporting of Runway Surface Conditions or
similar guidance material issued by the CAA.

Note 2: Procedureson conducting a runway surface friction chateristics evaluation
programme is provided in the AMC CAR 139.

Note 3: Information to be promulgated in a NOTAM includes specifying which portion of the
runway is below the minimum friction level and its location on the runway

Note 4:Further information are given inthe CAA - guidancefor the assessmerdnd reporting
on surfaceconditionsof aerodromemovementreas

Disabled aircraft removal

Note Seed.3 for information on disabled aircraft removal services.
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2.7.12 The telephone numbef the office of he aerodrome coordinator of operations for the
removal of an aircraft disabled on or adjacent to the movement area shall be made
available, on request, to aircraft operators.

2.7.13 Information concerning the capability to remove an aircraft disabled on oeatljacthe
movemat area shall be made available in the Aerodrome Manuaha#dP.

Note Thecapability to remove a disabled aircraft may be expressed in terms of the largest type
of aircraft which the aerodrome is equipped to remove.

Rescue and firéighting
Note See 9.2 for information on rescue dirdfighting services.

2.7.14 Information concerning the level of protection provided at an aerodrome for aircraft
rescue andirefighting purposes shall be made available in the Aerodrome Manual and
the AIP.

2.7.15 The level of protection normally available at an aevat shall be expressedterns of
the category of the rescue af@fighting services as described in 9.2 and in accordance
with the types and amounts of extinguishing agents normally availalble aétodrome.

2.7.16 Changes in the level of protection normally available rataarodrome for rescue and
firefighting shall be notified to the appropriate air traffic services units and aeronautical
information services units to enable those units to providendtessary information to
arriving and departing aircraft. When such a change has been corrected, the above units
shall be advised accordingly.

Note Changesn the level of protection from that normally available at the aerodrome could
result from a chage in the availability of extinguishing agents, equipment to deliver the agents
or personnel to operate the equipment, etc.

2.7.17 A change shalbe expressed in terms of the new category of the rescufrefnghting
service available at the aerodrome.

Visual approach slope indicator systems

The following information concerning a visual approach slope indicator system installation shall
be made available:

a. Associated runway designation number;

b. Type of system according to 5.3.5.2. For PAPI or APAPI instatiathe side of
the runway on which the lights are installed, i.e. left or right, shall be given;
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c. Where the axis of the system is not parallel to the rurceayreline, the angle of
displacement and the direction of displacement, i.e. left or right] blea
indicated;

d. Nominal approach slope angle(s). For a PAPI and an APAPI this shall be angle (B
+ C) + 2 and (A + B) + 2, respectively as in Figurg& and

e. Minimum eye height(s) over the threshold of thestmpe signal(s). For a PAPI
this shall be th setting angle of the third unit fromthewa y mi nus 2 Nj, [
B minus 2N;j and for an APAPI this shal
from the runway minus 2N, i.e. angle A

f. Evidence of calculations of, approach slope angle and its correlation with
instrument approach protere, and of MHT

Coordination between aeronautical information services and aerodrome
authorities

2.7.18To ensure that aeronautical information services units obtain information to enable them
to provide upto-date preflight information and to meet the neefbr in-flight
information, arrangements shall be made between aeronautical information services and
aerodrome authorities responsible for aerodrome services to report to the responsible
aeronautal information services undfter CAA DGCAR approvalwith a minimum of
delay:

a)information on the status of certification of aerodromes and aerodrome conditions
(ref. 1.4, 210, 2.11, 2.1 and 2.B);

b)The operational status of associated facilities, services and navigation aids within
their area of responsibility

c)Any other information considered to be of operational significance.

2.7.19Before introducing changeto the air navigation system and after CAA DGCAR
approval,due account shall be taken by the services responsible for such changes of the
time needed by aemautical information services for the preparation, production and
issue of relevant material for promulgation. To ensure timely provision of the
information to aeronautical information services, close coordination between those
services concerned is theves required.

2.7.200f a particular importance are changes to aeronautical information that affect charts
and/or computebased navigation systems which qualify to be notified by the
aeronautical information regulation and con{hlRAC) system as specified iAnnex
15, Chapter 6. The predetermined, internationally agreed AIRAC effective dates shall be
observed by the responsible aerodrome services when submitting the raw
information/data to aeronautical information services.
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Note Detailed specifications corening the AIRAC system are contained in PANIE (Doc
10066), Chapter 6.

2.7.21 The aerodrome services responsible for the provision of raw aeronautical
information/data to the aeronautical information services shall do that while
consideringaccuracy and integy requirementsequired to meet the needs of the-end
user of aeronautical data

Note 1. Specifications concerning the accuracy and integrity classification of aerogmlated
aeronautical data are contained in PAMSM (Doc 10066), Appendix 1.

Note 2: Specifications for the issue of NOTAM are contained in Annex 15, Chapter 6 and PANS
AIM (Doc 10066), Appendices 3 and 4, respectively.

Note 3: AIRAC information is distributed by the AIS at least 42 days in advance of the AIRAC
effective dates with #éhobjective of reaching recipients at least 28 days in advance of the
effective date.

Note4: The schedule of the predetermined internationally agreed AIRAC common effective dates
at intervals of 28 days and guidance for the AIRAC use are contained iAetiomautical
Information Services Manual (Doc 8126, Chapter 2).
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CHAPTER 3- PHYSICAL CHARACTERISTICS

3.1 Runways
Number and orientation of runways

Note Many factors affect the determination of the orientation, siting and number of runways.
One importanh factor is the usability factor, as determined by the wind distribution, which is
specified hereunder. Another important factor is the alignment of the runway to facilitate the
provision of approaches conforming to the approach surface specificationbagtet 4. In
Attachment A, Section 1, information is given concerning these and other factors.

When a new instrument runway is being located, particular attention needs to be given to areas
over which aeroplanes will be required to fly when followingrureent approach and missed
approach procedures, so as to ensure that obstacles in these areas or other factors will not
restrict the operation of the aeroplanes for which the runway is intended.

3.1.1 The number and orientation of runways at arodeme shalbe such that thasability
factor of the aerodrome is not less than 95 per cent for the aeroplanes that the aerodrome
is intended to serve.

3.1.2 The siting and orientation of runways at an aerodreha, be suchthat the arrivabnd
departure tracks minimiziaterference with areas approved for residential use and other
noisesensitive areas close to the aerodrome in order to avoid future noise problems.

Note Guidanceon how to address noise problems is provided in the Airport Planning Manual
(Doc 9184), P& 2, and in Guidance on the Balanced Approach to Aircraft Noise Management
(Doc 9829).

3.1.3 Choice of maximum permissible crosswind components

In the application of 3.1.1 it shdble assumed that landing or tadd® of aeroplanes is, in normal
circumstancesprecluded when the crosswind component exceeds:

- 37 km/h (20 kt) in the case of aeroplanes whose reference field length is 1 500 m or over,
except that when poor runway braking action owing to an insufficient longitudinal
coefficient of friction is expéenced with some frequency, a crosswind component not
exceeding 24 km/h (13 kshall beassumed,;

- 24 km/h (13 kt) in the case of aeroplanes whose reference field length is 1 200 m or up to
but not including 1 500 m; and

- 19 km/h (10 kt) in the case of aptanes whose reference field length is less than 1 200
m.
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Note In Attachment A, Section 1, guidance is given on factors affecting the calculation of the
estimate of the usability factor and allowances which may have to be made to take account of the
effect of unusual circumstances.

3.1.4 Data to be used

The selection of data to be used for the calculatiothe usability factor shalbe based on
reliable wind distribution statistics that extendeonot less than five yearshe observations
usedshall bemade at least eight times daily and spaced at equal intervals of time.

Note Thesewinds are mean winds. Reference to the need for some allowance for gusty
conditions is made in Attachment A, Section 1.

Location of threshold

3.1.5 A threshold shalhormally belocated at the extremity of a runwayless operational
considerations, at the discretion@AA, justify the choice of another location.

Note Guidanceon the siting of the threshold is given in Attachment A, Section 11.

3.1.6 When it is necessary to dispéaa threshold, either permanently or temporarily, from its
normal location, account shdle taken of the various factors which may have a bearing
on the location of the threshold. Where this displacement is due to an unserviceable
runway condition, a clead and graded ared at least 60 m in length shdie available
between the unserviceable area and the displaced threshold. Additional dikaiso
be provided to meet the requirements of the runway end safety area as appropriate.

Note Guidanceon factors which may be considered in the determination of the location of a
displaced threshold is given in Attachment A, Section 11.

Actual length of runways

3.1.7 Primary runway

Except as provided in 3.1.9, the actual runway length to bedevor a pnmary runway shall

be adequate to meet the operational requirements of the aeroplanes for hghicimway is
intended and shalie not less than the longest length determined by applying the corrections for
local conditions to the operations and perforneacitaracteristics of the relevant aeroplanes.

Note 1: This specification does not necessarily mean providing for operations by the critical
aeroplane at its maximum mass.

Note 2: Both takeoff and landing requirements need to be considered when detegrtime
length of runway to be provided and the need for operations to be conducted in both directions
of the runway.

Note 3: Local conditions that may need to be considered include elevation, temperature, runway
slope, humidity and the runway surface @weristics.

Effective Date27/11/ 2025 Civil Aviation Authority 54|Page



CAR 139 Partl i Aerodromes Ninth Edition

Note4: When performance data on aeroplanes for which the runway is intended are not known,
guidance on the determination of the actual length of a primary runway by application of
general correction factors is given in the ICAO Aerodromeidreslanual (Doc 9157), Part 1.

3.1.8 Secondary runway

The lergth of a secondary runway shhk determined similarly to primary runways except that

it needs only to be adequate for those aeroplanes which require to use that secondary runway in
addition to theother runway or runways in order to obtain a usability factor of at least 95 per
cent.

3.1.9 Runways with stopways or clearways

Where a runway is associated with a stopway or clearway, an actual runway length less than that
resulting from application of 3.14F 3.1.8, as appropriate, may be considered satisfactory, but in
such a case any combination of runway, stopway and clearway previdigermit compliance

with the operational requirements for tabd® and landing of the aeroplanes the runway is
intendel to serve.

Note Guidanceon use of stopways and clearways is given in Attachment A, Section 2.
Width of runways

3.1.10 The width of a runway shall be not less than the appropriate dimension specified in the
following tabulation:

Outer Main Gear Wheel Spg®@MGWS)
Code Up to but not | 4.5 m up to but6 m up to but ng9 m up to but nc
number including 4.5 mnot including 6 r including 9 m | including 15 m
la 18 m 18 m 23 m ]
2a 23 m 23 m 30m [}
3 30 m 30 m 30 m 45 m
4 I T 45 m 45 m

a) The width of grecision approach runway shak not less than 30 m where the code number
is1lor?2.

Note 1: The combinations of code numbers addiGWSfor which widths are specified have
been developed for typical aeroplane characteristics.

Note 2: Factorsaffecting unway width are given in the Aerodrome Design Manual (Doc 9157),
Part 1.

Note 3: See 3.2 concerning the provision of runw@lgoulders in particular for Code F
aeroplanes with four (or more) engines.
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Minimum distance between parallel runways

3.1.11 Where parab#l non-instrument runways are intended for simultaneous use, the minimum
distance between thaientrelines shall be:

L 210 m where the higher code number is 3 or 4;
L 150 m where the higher code number is 2; and
b 120 m where the higher code number is 1.

Note Proceduredor wake turbulence categorization of aircraft and wake turbulence separation
minima are contained in the Procedures for Air Navigation Sendcesr Traffic Management
(PANSATM), Doc 4444, Chapter 4, 4.9 and Chapter 5, 5.8, respectively

3.1.12 Where parallel instrument runways are intended for simultaneous use subject to
conditions specified in the PANSTM (Doc 4444) and the PAN®PS (Doc 8168),
Volume I, the minimum distance between thegintrelines shall be:

b 1035 m for independent p#led approaches;
b 915 m for dependent parallel approaches;
b 760 m for independent parallel departures;
b 760 m for segregated parallel operations;

Exceptthat:

a) For segregated parallel operations the specified minimum distance:

1) may be decreased by 30 wrfeach 150 m that the arrival runwaystaggered toward
the arriving aircraft, to a minimum of 300 m; and

2) shall beincreased by 30 m for each 150 m that the arrival runway is staggered away
from the arriving aircraft;

b) For independent parallel approashecombinations of minimum distances and
associated conditions other than those specified in the XN (Doc 4444) may be applied
when it is determined that such combinations would not adversely affect the safety of aircraft

operations.

Note Proceduresand facilities requirements for simultaneous operations on parallel or-near
parallel instrument runways are contained in the PANIB (Doc 4444), Chapter 6 and the
PANSOPS (Doc 8168), Volume I, Part Ill, Section 2, and Volume II, Part I, Section 3jIPart
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Section 1; and Part Ill, Section 3, and relevant guidance is contained in the Manual on
Simultaneous Operations on Parallel or Nd2arallel Instrument Runways (SOIR) (Doc 9643).

Slopes on runways
3.1.13 Longitudinal slopes

The slope computed by dividinge difference between the maximum and minimum elevation
along the runwagentreline bythe runway length shatlot exceed:

b 1 per cent where the code number is 3 or 4; and
b 2 Percent where the code number is 1 or 2.
3.1.14 Along no portion of a runway shallthe longitudinal slope exceed:

b 1.25 per cent where the code number is 4, except that for the first and last quarter of the
length of the runay the longitudinal slope shailbt exceed 0.8 per cent;

b 1.5 per cent where the code number is 3, except thahdadfirst and last quarter of the
length of a precision approach runway category llibthie longitudinal slope shatot
exceed 0.8 per cent; and

b 2 Percent where the code number is 1 or 2.
3.1.15 Longitudinal slope changes

Where slope changes cannot be dedj a slope change between two consecutive slopes shall
not exceed:

b 1.5 per cent where the code number is 3 or 4; and

b 2 Per cent where the code number is 1 or 2.

Note Guidanceon slope changes before a runway is given in Attachment A, Section 4.

3.1.16 Thetransitionfrom one slope to another shb# accomplished by a curved surface with a
rate of change not exceeding:

L 0.1 per cent per 30 m (minimum radius of curvature of 30 000 m) where the code number
is 4;

L 0.2 per cent per 30 m (minimum radius of ctuva of 15 000 m) where the code number
is 3; and

b 0.4 per cent per 30 m (minimum radius of curvature of 7 500 m) where the code number
is1lor?2.

3.1.17 Sight distance

Effective Date27/11/ 2025 Civil Aviation Authority 57|Page



CAR 139 Partl i Aerodromes Ninth Edition

Where slope changes cannotdweided, they shall be such that there will be an
Unobstructedine of sight from:

L any point 3 m above a runway to all other points 3 m above the runway within a distance
of at least half the length of the runway where the code letter is C, D, E or F;

L any point 2 m above a runway to all other points 2 m above tiveaguwithin a distance
of at least half the length of the runway where the code letter is B; and

L any point 1.5 m above a runway to all other points 1.5 m above the runway within a
distance of at least half the length of the runway where the code leiter is

Note Considerationwill have to be given to providing an unobstructed line of sight over the
entire length of a single runway where a figlhgth parallel taxiway is not available. Where an
aerodrome has intersecting runways, additional criteria lo@ line of sight of the intersection

area would need to be considered for operational safety. See the Aerodrome Design Manual
(Doc 9157), Part 1.

3.1.18 Distance between slope changes

Undulations or appreciable changes in slopes locate@ ¢tzgether along aunway shallbe
avoided. The distance between the points of interseofidwo successive curves shalbt be
less than:

a) Thesum of the absolute numerical values of the corresponding slope changes multiplied by
the appropriate value as follows:
b 30 000 mwhere the code number is 4;
b 15 000 m where the code number is 3; and

L 5000 m whee the code numberis 1 or 2; or

b) 45 m;
Whicheveris greater.

Note Guidanceon implementing this specification is given in Attachment A, Section 4.

3.1.19 Transverse slopes

To promote the most rapid drainage of water, the runway sudhe# if practicable, be
cambered except where a single cross fall from high to low in the direction of the wind most
frequently associated with rain would ensure rapid drainage. The transicggeshall ideally

be:

b 1.5 per cent where the code letter is C, D, E or F; and

b 2 per cent where the code letter is A or B;
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But in any event shalhot exceed 1.5 per cent or 2 per cent, as applicable, nor be less than 1 per
cent except at runway or tavay intersections where flatter slopes may be necessary.

For a cambered surface the transverse slope on each sidddinishallbe symmetrical.

Note On wet runways with crosswind conditions the problem of aquaplaning from poor
drainage is apt to & accentuated. In Attachment A, Section 7, information is given concerning
this problem and other relevant factor

3.1.20 The transverse slope shak substantially the same throughout the length of a runway
except at an intersection with another runway oxaviay where an even transition shall
be provided taking account of the need for adequate drainage.

Note Guidanceon transverse slope is given in the Aerodrome Design Manual (Doc 9157),
Part 3.

Strength of runways

3.1.21 A runway shall be capable of withstding the traffic of aeroplanes the runway is
intended to serve.

Surface of runways

3.1.22 The surface of a runway shall be constructed without irregularities that would impair the
runway surface friction characteristics or otherwise adversely affect theoffake
landing of an aeroplane.

Note 1. Surfaceirregularities may adversely affect the tas# or landing of an aeroplane by
causing excessive bouncing, pitching, vibration, or other difficulties in the control of an
aeroplane.

Note 2: Guidanceon desig tolerances and other information is given in Attachment A, Section
5. Additional guidance is included in the Aerodrome Design Manual (Doc 9157), Part 3.

3.1.23 A paved runway shall be so constructed or resurfaced as to provide surface friction
characteristicat or above the minimum friction levels stated in Table 2

3.1.24 The surface of a paved runway shak evaluated when constructed or resurfaced to
determine that the surface friction characteristics achieve the design objectives.

Note Guidanceon surface riction characteristics of a new or resurfaced runway is given in
Attachment A, Section 7. Additional guidance is included in the Airport Services Manual (Doc
9137), Part 2.

3.1.25 Measurements of the surface friction characteristics of a neasarfaced pavedinway
shallbe made with a continuous friction measuring device using\sdting features.
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Note Guidance on surface friction characteristics of a new runway surfaces is given in
Attachment A, Section 7. Additional guidance is included in the Aifemtices Manual (Doc
9137), Part 2.

3.1.26 The average surface textudepth of a new surface is recommended to be not less than
1.0 mm

Note 1. Macrotextureand microtexture are taken into consideration in order to provide the
required surface friction charaetistics. Guidance on surface design is given in Attachment A,
Section 8.

Note 2: Guidanceon methods used to measure surface texture is given in the Airport Services
Manual (Doc 9137), Part 2.

Note 3: Guidanceon design and methods for improving surfaeature is given in the
Aerodrome Design Manual (Doc 9157), Part 3.

3.1.27 When the surface is grooved or scqrdde grooves or scorings shdie either
perpendicular to the runwayentreline or parallel to nosperpendicular transverse joints,
where applicald.

Note Guidanceon methods for improving the runway surface texture is given in the Aerodrome
Design Manual (Doc 9157), Part 3.

3.2 Runway Shoulders

General

Note Guidance on characteristics and treatment of run8aypulderds given in Attachment A,
Setion 7, and in the Aerodrome Design Manual (Doc 9157), Part 1.

3.2.1 RunwayShouldersshall be provided for a runway whehee code letter is [k or F

Width of runway Shoulders
3.2.2 For aeroplanes with OMGWS from 9 m up to but not including 15 ha, ruinway
Shoubersshall extend symmetrically on each side of the runway so that the overall width
of the runway and itShoulderss not less than:
L 60 m where the code letter is D or E;
b 75 m where the code letter is F

Slopes on runwayShoulders

3.2.3 The surface of th Shoulderthat abuts the runway shdlé flush with the surface of the
runwayand its transverse slope shadit exceed 2.5 per cent.
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Strength of runway Shoulders

3.2.4 The portion of aunwayShoulderbetween the runway edge and a distance of 30 m from
the unwaycentrdine shallbe prepared or constructed so as to be capable, in the event of
an aeroplane running off the runway, of supporting the aeroplane without inducing
structural damage to the aeroplane and of supporting ground vehicles which may operate
on theShoulder

Note Guidanceon strength of runwaghoulderss given in the Aerodrome Design Manual (Doc
9157), Part 1.

Surface of runway Shoulders

3.2.5 A runwayShouldershall be paved so as to resist erosion and the ingestion of the surface
material byaeroplane engines.

3.2.6 Runway Shouldersfor code letter F aeroplanes shall be paved to a minimum overall
width of runway andhoulderof not less than 75 m.

Note Guidance on surface of runw&houlderss given in the Aerodrome Design Manual, (Doc
9157), Rart 1.

3.3 Runway turn pads

General

3.3.1 Where the end of a runway is not served by anayior a taxiway turnaround amhere
the code letter is D, E or F, a runway turn pad shall be provided to facilitatede &k
turn d aeroplanes. (See Figurel}

3.3.2 Where the end of a runway is not served by a taxiway or a taxiway turnaround and where
the code letter is A, B or C, a runway turn shallbe provided to facilitate a 18fegree
turn of aeroplanes.

Note Such areas may also be useful if provided alongiravay to reduce taxiing time and
distance for aeroplanes which may not require the full length of the runway.

Note Guidanceon the design of the runway turn pads is available in the Aerodrome Design
Manual (Doc 9157), Part 1. Guidance on taxiway turnard@as an alternate facility is available
in the Aerodrome Design Manual (Doc 9157), Part 2.
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I

Figure 3-1. Typical turn pad layout

3.3.3 The runway turn pad may be located on either the left or right side of the runway and
adjoining the runwy pavement at both ends of the runway and at some intermediate
locationswhere deemed necessary.

Note The initiation of the turn would be facilitated by locating the turn padhe left side of
the runwaysince the left seat is the normal positionta pilotin-command.

3.3.4 The intersection angle of the runway turn pad wvitie runwayshall not exceed 30

degrees.
3.3.5 The nose wheel steering angle to be used in therdesithe runway turn pashall not
exceed 45 degrees.
3.3.6 The design of a runway turn padafitbe such that, wdn the cockpit of the aeroplafe
which the turn pad is intended remains over the turn pad marking, the clearance distance
between any wheel of the aeroplane landing gear and the edge of the turn pad shall be not
less than that givelny the following tabulation:
OMGWS
Upto butnot |4.5muptobutng 6 muptobutnot| 9 m up to butnot
including 4.5 m | including 6 m including 9 m including 15 m
Clearance 1.50m 2.25m 3 maor 4 mo 4m

a. If the turn pad is intended to be useddgyoplanes with a wheel base less than 18 m|
If the turn pad is intended to be used by aeroplanes with a wheel base equal to ol

b.

than 18 m.

Note Wheel base means the distance from the nose gear to the gearestrecof the main

gear.

Slopes on runway turn pads
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3.3.7 The longitudinal and transverse slopes on a runway turshmgtbe sufficient to prevent
the accumulation of water on the surface and facilitate rapid drainage of surface water.
The slopeshallbe the same as those on the adjangmway pavement surface.

Strength of runway turn pads

3.3.8 The strength of a runway turn pad shall be at least equal to that of the adjoining runway
which it serves, due consideration being given to the fact that the turn pad will be
subjected to slownovingtraffic making hard turns and consequent higher stresses on the
pavement.

Note Wherea runway turn pad is provided with flexible pavement, the surface would need to be
capable of withstanding the horizontal shear forces exerted by the main landingirgsar
during turning manoeuvres

Surface of runway turn pads

3.3.9 The surface of a runway turn pad shall not have surface irregularities that may cause
damage to an aeroplane using the turn pad.

3.3.10 The surface of a runwawymn pad shalbe so constructed or rg$aced as to provide
surface friction characteristics at least equal to that of the adjoining runway.

Shouldersfor runway turn pads

3.3.11 The runway turn padshall be provided withShouldersof such width as is necessary to
prevent surface erosion by the fdast of the most demanding aeroplane for which the
turn pad is intended, and any possible foreign object damage to the aeroplane engines.

Note Asa minimum, the width of tHghouldersvould need to cover the outer engine of the most
demanding aeroplanand thus may be wider than the associated rurstaylders

3.3.12 The strength ofrunway turn padShouldersshall be capable of withstanding the
occasional passage of the aeroplane it is designed to serve without inducing structural
damage to the aeroplanedato the supporting ground vehicles that may operate on the
Shoulder

3.4 Runway strips

General

3.4.1 A runway and any associated stopways shall be included in a strip.

Length of runway strips

3.4.2 A strip shall extend before the threshold and beyond the end frtivay or sbpway for
a distance of
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L 60 m where the code number is 2, 3 or 4;
b 60 m where the code number is 1 and the runway is an instrument one; and
b 30 m where the code number is 1 and the runway is @nstmument one.

Width of runway strips

3.4.3 A strp including a precision approach may shallextend lagrally to a distance of
L 140 m where the code number is 3 or 4; and
b 70 m where the code numberis 1 or 2;

On each side of theentreline of the runway and its extendedntreline throughout théength
of the strip.

3.4.4 A strip including a nosprecision approach runway shelttend laterally to a distance of
at least:

L 140 m where the code number is 3 or 4; and
b 70 m where the code number is 1 or 2;

On each side of theentreline of the runway andts extendedentreline throughout the length
of the strip.

3.4.5 A strip includinga non instrument runway shadixtend on each side of teentreline of
the runway and its extendedntreline throughout the length of the strip, to a distance of
at least:
L 75 m where the code number is 4;
b 55 m where the code number is 3;
L 40 m where the code number is 2; and

b 30 m where the code number is 1.

Objects on runway strips

Note See 9.9 for information regarding siting of equipment and installations on rurini@s. s

3.4.6 An object situated on a runway strip which may endanger aeroplasiebesihegarded as
anobstacle anghall, as far as practicable, be removed.

Note 1: Consideration will have to be given to the location and design of drains on a runway
strip to prevent damage to an aeroplane accidentally running off a runway. Suitably designed
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drain covers may be required. For further guidance, see the Aerodrome Design Manual (Doc
9157), Part 1.

Note 2: Where operair or covered storm water conveyances ardaltsd, consideration will
have to be given to ensure that their structure does not extend above the surrounding ground so
as not to be considered an obdéaSee also Note 1 to 3.4.16.

Note 3: Particular attention needs to be given to the design anthter@ance of an opeair

storm water conveyance in order to prevent wildlife attraction, notably birds. If needed, it can be
covered by a net. Procedures on wildlife management are specified (AMECARL39)
Further guidance can be found in the Airp8ervices Manual (Doc 9137), Part 3.

Note4: Within the graded area of the runway strip, constructions such as plinths, runway ends,
paved taxiway edges, etc. should be delethalised, that is, so constructed as to avoid presenting a
buried vertical face taircraft wheels in soft ground conditions in any direction from which an
aircraft is likely to approach, delethalization illustrated in 9.2

3.4.7 No fixed object, other than visual aids required for air navigation or those required for
aircraft safety purp@s and which must be sited on the runway strip, and satisfying the
relevant frangibility requirement in Chapter 5, shall be permitted on any part of a runway
strip of a precision approach runway delineated by the lower edges of the inner
transitional surfees.

No mobile object shall be permitted on this part of the runway strip during the use of the runway
for landing or takeoff.

Note See Chapter 4, section 4.1 for characteristics of inner transitional surface.

Grading of runway strips

3.4.8 That portion ofa strip of an instrument runway within a distance of at least:
L 75 m where the code number is 3 or 4; and

b 40 m where the code numberis 1 or 2;
From the centreline of the runway ands extendectentreline shallprovide a graded area for

aeroplanes whh the runway is intended to serve in the event of an aeroplane running off the
runway.

Note Guidanceon grading of a greater area of a strip including a precision approach runway
where the code number is 3 or 4 is given in Attachment A, Section 9.

3.4.9 Tha portion of a strip of a nemstrument runway within a distance of at least:
L 75 m where the code number is 4;

L 55 m where the code number is 3;
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L 40 m where the code number is 2; and
L 30 m where the code number is 1;

From the centreline of the runway atits extendectcentreline shallprovide a graded area for
aeroplanes which the runway is intended to serve in the event of an aeroplane running off the
runway.

3.4.10 The surface of that portion of a strip that abuts a runBapulderor stopway shalbe
flush with the surface of the runwaghoulderor stopway.

3.4.11 That portion of a strip to at |ea80 m beforethe start of a runwaghall be prepared
againstblast erosion in order to protect a landing aeroplane from the danger of an
exposed edge.

Note 1: The aea provided to reduce the erosive effects of jet blast and propeller wash may be
referred to as a blast pad.

Note 2: Guidanceon protection against aeroplane engine blast is available in the Aerodrome
Design Manual (Doc 9157), Part 2.

3.4.12 Where the areas i8.4.11 have paved surfaces, thgyall be able to withstand the
occasional passage of the critical aeroplane for runway pavement design.

Slopes on runway strips

3.4.13 Longitudinal slopes

A longitudinal slope along that portiof a strip to be graded shabt exceed:
b 1.5 per cent where the code number is 4;
b 1.75 per cent where the code number is 3; and
L 2 Percent where the code number is 1 or 2.

3.4.14 Longitudinal slope changes

Slope changes on that portion of a strip to be gratalbe as gradual as prable and abrupt
changes or sudden reversals of slopes avoided.

3.4.15 Transverse slopes

Transverse slopes on that portion of a strip to belegtashallbe adequate to prevent the
accumulation of water on the surface bloallnot exceed:

b 2.5 per cent wherdé code number is 3 or 4; and
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b 3 per cent where the code number is 1 or 2;

Exceptthat to facilitate drainage the slope for the first 3 m outward from the rurteylder
or stopway edge shdtle negative as measured in the direction away from the ruamégynay
be as great as 5 per cent.

3.4.16 The transverse slopes of any portion of a diggond that to be graded shadit exceed
an upward slope of 5 per cent as measured in the direction away from the runway.

Note Where deemed necessary for proper dramagn operair storm water conveyance may
be allowed in the nograded portion of a runway strip and would be placed as far as
practicable from the runway.

Note The aerodrome RFF procedure would needccomsiderthe location of opesair water
conveyance within the norgraded portion of a runway strip

Strength of runway strips
3.4.17 That portion of a strip of an instrument runway within a distance of at least:

- 75 m where the code number is 3 or 4; and
- 40 m where the code numberis 1 or 2;

From the centre line of the runway andts extendedcentreline shall be so prepared or
constructed as to minimize hazards arising from differences in-beadng capacity to
aeroplanes which the runway is intended to serve in the event of an aeroplane running off the
runway.

Note Guidanceon preparation of runway strips is given in the Aerodrome Design Manual (Doc
9157), Part 1.

3.4.18 That portion of a strip containing a rarstrument runway within a distance of at least
- 75 m where the code number is 4;
- 55 m where theode number is 3;
- 40 m where the code number is 2; and
- 30 m where the code number is 1,
From the centre line of the runway and itextendedcentreline shall be so prepared or
constructed as to minimize hazards arising from differences in-bleadng apacity to

aeroplanes which the runway is intended to serve in the event of an aeroplane running off the
runway.
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3.5 Runway end safety areas

General

3.5.1 A runway end safety area shall be provided at each end of a runway strip where:
L The code number is 3 or dnd
b The code number is 1 or 2 and the runway is an instrument one.

Note Guidanceon runway end safety areas is given in Attachment A, Section 10.

3.5.2 A runway end safety area sha# provided at each end of a runway strip wheretie
number is 1 or 2rad the runway is a neimstrument one.

Dimensions of runway end safety areas

3.5.3 An Aerodrome constrted $all have aunwayend safety area, extendifigm the end
of a runway strip to a distance of at least:

b 240 m where the code number is 3 or 4; ordauced length when an arresting sysiem
installed;

b 120 m where the code number is 1 or 2 and the runway is an instrument one; or a reduced
length when an arresting system is installed; and

b 30m where the code number is 1 or 2 and the runway is-#&nswament one.

If an arresting system is installed, the above length may be reduced, based on the design
specification of the system, subject to acceptandbég@AA.

Note Guidance on arresting systems is given in Attachment A, Section 10.

3.5.4 The width ofa runway end safety area shall be at least twice that of the associated
runway.

3.5.5 The width ofa runway end safety area shaherever practicable, be equal to that of the
graded portion of the associated runway strip.

Objects on runway end safety areas

Note See 9.9 for information regarding siting of equipment and installations on runway end
safety areas.

3.5.6 An object situated on a runway end safety area lwhiay endanger aeroplanes sl
regarded as an obstacle amal| as far as practicable, benweved.

Clearing and grading of runway end safety areas
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3.5.7 A runway end safety area shallovide a cleared and graded area for aeroplanes which
the runway is intended to serve in the event of an aeroplane undershooting or overrunning
the runway.

Note Thesurface of the ground in the runway end safety area does not need to be prepared to
the same quality as the runway strip. See, however,23.5.1

Slopes on runway end safety areas

3.5.8 General

The slopes o& runway end safety area shiadl such that no part dfie runway end safety area
penetrates the approach or takeclimb surface.

3.5.9 Longitudinal slopes

The longitudinal slopes & runway end safety area shadit exceed a downward slope of 5 per
cent. longitudinal slope changes shall be as gradual avading abrupt changes or dden
reversals of slopes

3.5.10 Transverse slopes

The transverse slopes afunway end safety area shadt exceed an upward or downward slope
of 5 per cent. Transitionsetween differing slopes shall be gradual

Strength of runway end safety areas

3.5.11 A runway end safety area shall pe@pared or constructed as to reduce the risk of damage
to an aeroplane undershooting or overrunning the runway, enhance aeroplane
deceleration and facilitathe movement of rescue and fighting vehtles as required in
9.2.3510 9.2.37

Note Guidanceon the strength of a runway end safety area is given in the Aerodrome Design
Manual (Doc 9157), Part 1.

3.6 Clearways

Note Theinclusion of detailed specifications for clearways in this section is rienhded to

imply that a clearway has to be provided. Attachment A, Section 2, provides information on the
use of clearways

If a Clearway is provided then the following design specifications shall be met:

Location of clearways

3.6.1 The origin of a clearway sitl be at the end of the takdf run available.
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Length of clearways
3.6.2 The length of a clearwashallnot exceed half the length of the tad& run available.

Width of clearways

3.6.3 A clearway shll extend laterally on each side of the extendewlreline of the runway,
to a distance of at least:

a) 75 m for instrument runways; and
b) half of the width of the runway strip for nenstrument runways.

Slopes on clearways

3.6.4 The groundn a clearway shalhot project above a plane having an upward slode2d
per cent, the lower limit of this plane being a horizontal line which:

a) Is perpendicular to the vertical plane containing the runeesyreline; and

b) Passeshrough a point located on the runwagntreline at the end of the tal@f run
available.

Note Becauseof transverse or longitudinal slopes on a runw&poulderor strip, in certain
cases the lower limit of the clearway plane specified above may be below the corresponding
elevation of the runwayShoulderor strip. It is not intended that these fages be graded to
conform with the lower limit of the clearway plane nor is it intended that terrain or objects
which are above the clearway plane beyond the end of the strip but below the level of the strip be
removed unless it is considered they mayaagédr aeroplanes.

3.6.5 Abrupt upward changes in slope shbk avoided when the slope on the ground in a
clearway is relatively small or when the mean slope is upward. In such situations, in that
portion of the clearway within a distance of 22.5 m or halfrtinevay width whichever is
greater on each side of the extendsuhtreline, the slopes, slope changes and the
transition from runway to clearwashall generally conform with those of the runway
with which the clearway is associated.

Objects on clearways
Note See9.9 for information regarding siting of equipment and installations on clearways.

3.6.6 An object situated on a clearway which may endanger aeroplanes iiir thigakhbe
regarded as an obstacle agithllbe removed.

3.7 Stopways

Note Theinclusion ofdetailed specifications for stopways in this section is not intended to imply
that a stopway has to be provided. Attachment A, Section 2, provides information on the use of
stopways.
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Width of stopways

3.7.1 A stopway shall have the same width as the runwaywiliich it is associated.

Slopes on stopways

3.7.2 Slopes and changes in slope on a stopway, and the transitora frunway to a stopway,
shall comply with the specifications of 3.1.13 to 3.1.19 for the runway with which the
stopway is associated except that:

a) The limitation in 3.1.14 of a 0.8 per cent slope for the first and last quartée of
lengthof a runway need not be applied to the stopway; and

b) At the junction of the stopway and runway and along the stopway the maximum rate
of slope change may be Op&r cent per 30 m (minimum radius of curvature of 10
000m) for a runway where the code number is 3 or 4.

Strength of stopways

3.7.3 A stopway shallbe prepared or constructed so as to be capable, in the event of an
abandoned takeff, of supporting the aeropt@ which the stopway is intended to serve
without inducing structural damage to the aeroplane.

Note Attachment A, Section 2, presents guidance relative to the support capability of a stopway.
Surface of stopways

3.7.4 The surface of a paved stopway shall dwe constructed or resurfaced as to provide
surface friction characteristics at or above those of the associated runway

3.8 Radio altimeter operating area
General

3.8.1 A radio altimeter operating area shdle established in the pthreshold area ofa
precisionapproach runway

Length of the area

3.8.2 Aradioaltimeter operating areshallextend before the threshold for a distance of at least
300 m.

Width of the area

3.8.3 A radioaltimeter operating area shaktend laterally, on each side of the extenciEure
line of the runway, to a distance of 60 m, except that, when special circumstances so
warrant, the distance may be reduced to no less than 30 m if an aeronautical study
indicates that such reduction would not affect the safety of operations of aircratft.
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Longitudinal slope changes

3.8.4 On aradio altimeter opating area, slope changes shlavoided or kept to a minimum.
Where slope changes cannot be avoided, the slope chahgkde as gradual as
practicable and abrupt changes or sudden reversals of slepided. The rate of change
between two consecutive slopes shadit exceed 2 per cent per 30 m.

Note Guidanceon radio altimeter operating area is given in Attachment A, Section 4.3, and in
the Manual of AHWeather Operations, (Doc 9365), Section %2idance on the use of radio
altimeter is given in the PANSPS, Volume II, Part I, Section 1.

3.9 Taxiways

Note 1. Unless otherwise indicated the requirements in this section are applicable to all types of
taxiways

Note 2: See section 5.4.3 far standadizedscheme for the nomenclature of taxiways which may
be used to improve situational awareness and as a part of an effective runway incursion
prevention measure.

Note 3: See Attachment A, Section 22, for specific taxiway design guidance which mainassis
the prevention of runway incursions when developing a new taxiway or improving existing ones
with known runway incursion safety risks.

General

3.9.1 Taxiways shll be provided to permit the safe and expeditious surface movement of
aircraft.

Note Guidance on layout and standardized nomenclature of taxiways is given in the Aerodrome
Design Manual (Doc 9157), Part 2.

3.9.2 Sufficient entrance and exit taxiways for a runway shall be provided to expedite the
movement of aeroplanes to and from the runway andigpoovof rapid exit taxiways
considered when traffic volumes are high.

3.9.3 The design of a taxiway shall be such that, when the cockpit of the aeroplane for which
the taxiway is intended remains over the taxiveaptreline markings, the clearance
distance beveen the outer main wheel of the aeroplane and the edge of the taxiway shall
be not less than that given by the following tabulation:

OMGWS
Up to but not 4.5 muptobutnot | 6 m up to but not d m up to_but
. : : : , . not including
including 4.5 m including 6 m including 9 m 15 m
Clearance 1.50 m 2.25m 3 Ma,bor 4 me 4m
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a. On straight portions.
b. On curved portions if the taxiway is intended to be used by aeroplanes with a whe

of less than 18 m.
c. On curved portions if the taxiway is intended to be ugeakiboplanes with a wheel ba
equal to or greater than 18 m.

Note Wheelbase means the distance from the nose gear to the geocwgsitie of the main
gear.
Width of taxiways

3.9.4 A straght portion of a taxiway shalhave a width of not less than thaven by the
following tabulation:

OMGWS
Upto butnot] 4.5muptobutnot| 6 m up to butnot 9 M up to but
. : : . , . not including 1!
including 4.5 n| including 6 m including 9 m m
Taxiway width 7.5m 10.5m 15m 23 m

Note Guidance on width of taxiways is giventhe Aerodrome Design Manual (Doc 9157),
Part 2.

Taxiway curves

3.9.5 Changesn direction of taxiways shabe as few and small as possiblde radii of the

curves shalbe compatible with the manoeuvring capability and normal taxiing speeds of

the aeromnes for which the taxiway is intendethe design of the curve shakk such
that, when the cockpit of the aeroplane remains over the taxevayeline markings, the
clearance distance between the outer main wheels of the aeroptatieesedge of the
taxiway shallnot be less than those specified in 3.9.3.

Note 1: Anexample of widening taxiways to achieve the wheel clearance specified is illustrated
in Figure 32. Guidance on the values of suitable dimensions is given in the Aerodrome Design

Manual (Doc 9157), Part 2.

Note 2: The location of taxiwaycentre line markings and lights is specified in 5.2.8.6 and
5.3.17.12.

Note 3: Compoundturves may reduce or eliminateetheed for extra taxiway width.
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Location of taxiway centre
line markings (see 5.2.8.6)

Location of taxiway centre
line lights (see 5.3.17.12) —

T A
. Xf2
Taxiway +
width X - - - = -
(see 3.9.4)

Minimum wheel ——
clearance (see 3.9.5)

Extra
taxiway
width

The figure shows an example of taxiway widening to achieve
the specified wheel clearances on taxiway curves (see 3.9.5).
Guidance material on suitable dimensions is given in the
Aerodrome Design Manual (Doc 9157), Part 2.

Figure 3-2. Taxiway curve

Junctions and intersetions

3.9.6 To facilitate the movenm# of aeroplanes, fillets shable provided at junctions and
intersections of taxiways with runways, aprons and other taxiwidys.design of the
fillets shallensure that the minimum wheel clearances specified in 3.9.3antamed
when aeroplanes are manoeuvring through the junctions or intersections.

Note Consideration will have to be given to the aeroplane datum length when designing fillets.
Guidance on the design of fillets and the definition of the term aeroplanmdength are given
in the Aerodrome Design Manual (Doc 9157), Part

Taxiway minimum separation distances

3.9.7 The separation distance between deatreline of a taxiway and theentreline of a
runway, thecentreline of a parallel taxiway or an objeshall not be less than the
appropriate dimension specified in Tabld,3xcept that it may be permissible to operate
with lower separation distances at an existing aerodrome if an aeronautical study
indicates that such lower separation distances wouldaegrsely affect the safety or
significantly affect the regularity of operations of aeroplanes.
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Note 1: Guidance on factors which may be considered in the aeronautical study is given in the
Aerodrome Design Manual (Doc 9157), Part 2.

Note 2: ILS and MLSinstallations may also influence the location of taxiways due to

interferences to ILS and MLS signals by a taxiing or stopped aircraft. Information on critical
and sensitive areas surrounding ILS and MLS installations is contained in Annex 10, Volume I,

Attachments C and G (respectively).

Note 3: The separation distances of Tablel3column 10, do not necessarily provide the
capability of making a normal turn from one taxiway to another parallel taxiway. Guidance for
this condition is given in the Aeramine Design Manual (Doc 9157), Part 2.

Note 4: The separation distance between tiemtre lineof an aircraft stand taxilane and an
object shown in Table-B, column 12, may need to be increased when jet exhaust wake velocity
may cause hazardous conditidos ground servicing.
Slopes on taxiways
3.9.8 Longitudinal slopes
The longitudinal slope of a taxiway shalbt exceed:

b 1.5 per cent where the code letter is C, D, E or F; and

b 3 percent where the code letter is A or B.

3.9.9 Longitudinal slope changes

Whereslope changes on a taxiway cannot be avoided, the transition frersl@pe to another
slope shalbe accomplished by a curved surface with a rate of change not exceeding:

b 1 per cent per 30 m (minimum radius of curvature of 3 000 m) where the codés|€tter
D, E or F; and

L 1 per cent per 25 m (minimum radius of curvature of 2 500 m) where the code letter is A
or B.
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Table 3-1 Taxiway minimum separation distances

Distance between taxiwagentreline and runwaygentreline (metres

Taxiway, othe Aircraft stand
than aircraft taxilanecentre
Taxiwaycentrestand taxilane line to aircraft

Instrument runways line totaxiway centreline to stand taxilane Aircraft stand taxilane

Nor-instrument runways

Code Code number Code number centreline object centreline centreline to object
letter 1 2 3 4 3 4 (metres) (metres) (metres) (metres)

m» @ @O @ O ® O (10) 11 12) (13)

A 775 775 - - - - 23 155 195 12

B 82 82 152 67 32 20 28.5 16.5

C 88 88 158 73 93 44 26 40.5 225

D 166 176 81 101 63 37 59.5 335

E 1725 1725 87.5 1075 76 43.5 725 40

F 180 180 95 115 91 51 87.5 475

Notel: The separation distances shown in columns (2) to (9) represent ordoabyireations of
runways and taxiways. The basis for development of these distances is given in the Aerodrome
Design Manual (Doc 9157), Part 2.

Note 2: The distances in columns (2) to (9) do not guarantee sufficient clearance behind a
holding aeroplane t@ermit the passing of another aeroplane on a parallel taxiway. See the
Aerodrome Design Manual (Doc 9157), Part 2.

3.9.10 Sight distance

Where a change in slope on a taxiway cannot be avoided, the deide such that, from any
point:

L 3m above the taxiwayit will be possible to see the whole surface of the taxiway for a
distance of at least 360from that point, where the code letter is C, D, E or F;

L 2m above the taxiway, it will be possible to see the whole surface of the taxiway for a
distance of at kst 200n from that point, where the code letter is B; and

b 1.5m above the taxiway, it will be possible to see the whole surface of the taxiway for a
distance of at least 160from that point, where the code letter is A.

3.9.11 Transverse slopes

The transerse ®pes of a taxiway shalle sufficient to prevent the accumulation of water on the
surface of the taxiway but shalbt exceed:
L 1.5 per cent where the code letter is C, D, E or F; and

b 2 per cent where the code letter is A or B.
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Note See3.13.4 regardingransverse slopes on an aircraft stand taxilane

Strength of taxiways

3.9.123.9.12 The strength of a taxiway shall be suitable for the aircraft that the taxiway is
intended to serve.

Note 1: Guidance on the relation of the strength of taxiways to the straigtimways is given
in the Aerodrome Design Manual (Doc 9157), Part 3

Note2: Information regarding pavement bearing strength, includhmgACR/PCRelassification
system will be found in paragraph 2.6.

Note 3: Due consideration being given to the fétat a taxiway will be subjected to a greater
density of traffic and as a result of slow moving and stationary aeroplanes, to higher stresses
than the runway iserves

Surface of taxiways

3.9.13 The surface of a taxiway shall not have irregularities that cdasgage to aeroplane
structures.

3.9.14 The surface of a paved taxiway shall be so constructed or resurfaced as to provide
suitable surface friction characteristics.

Note Suitablesurface friction characteristics are those surface properties required on tgxiwa
that assure safe operation of aeroplanes.

Rapid exit taxiways

Note The following specifications detail requirements particular to rapid exit taxiways. See
Figure 33. General requirements for taxiways also apply to this type of taxiway. Guidance on
the provision, location and design of rapid exit taxiways is included in the Aerodrome Design

Manual (Doc 9157), Part 2.

3.9.15 A rapid exit taxiwayshallbe designed with a radius of tuoff curve of at least:
L 550m where the code number is 3 or 4; and
b 275m where the code numberis 1 or 2;

To enable exit speeds under wet conditions of:
b 93 km/h where the code number is 3 or 4; and

L 65 km/h where the code number is 1 or 2.

Note The locations of rapid exit taxiways along a runway are based on several criteria
described in the Aerodrome Design Manual (Doc 9157), Part 2, in addition to different speed
criteria.
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3.9.16 The radius of the fillet on the inside of the caiat a rapid exit taxiway shdde sufficient
to provide a widened taxiway throat in order to fadiitaarly recognition of the entrance
and turnoff onto the taxiway.

3.9.17 A rapid exit taxiwayshallinclude a straight distance after the toifficurve sufficient for

anexistingaircraft to come to a full stop clear of any intersecting taxiway.

3.9.18 The intersetion angle of a rapid exit taxiway with the runwstyall not be greater than
45° nor less than 25° and preferabhallbe 30°.

TAXIWAY = = = = e = e 5 e = —

=

Radius of
turn-off
\ curve
\

— Intersection angle

Figure 3-3. Rapid exit taxiway
Taxiways on bridges

3.9.19 The width of that portion of a taxiway bridge capable of supporting aereglaas
measured perpendicularly to the taxin@gntreline, shall not be less than the width of
the graded area of the strip provided for that taxiway, unless a proven method of lateral
restraint is provided which shall not be hazardous for aeroplanesich the taxiway is
intended.

3.9.20 Accessshall be provided to allow rescue and fire fighting vehicles to intervene in both
directions within the specified response time to the largest aeroplane for which the
taxiway bridge is intended.
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Note If aeroplane agines overhang the bridge structure, protection of adjacent areas below the
bridge from engine blast may be required

3.9.21 A bridge shallbe constructed on a straight section of the taxiway with a straight section
on both ends of the bridge to facilitate takgnment of aeroplanes approaching the

bridge.
3.10Taxiway Shoulders

Note Guidance on characteristics of taxiw®houldersand onShouldertreatment is given in
the Aerodrome Design Manual (Doc 9157), Part 2.

3.10.1 Straight portions of a taxiway where the coelter is C, D, E or Bhallbe provided with
Shoulderswhich extend symmetrically on each side of the taxiway so that the overall
width of the taxiway and itShoulderson straight portions is not less than:

- 44 m where the code letter is F;

38 m where lhe code letter is E;
- 34 m where the code letter is D; and
- 25 m where the code letter is C.

On taxiway curves and on junctions or intersections where increased pavement is provided, the
Shouldemwidth shallbe not less than that on the adjacent straigtttons of the taxiway.

3.10.2 When a taxiway is intended to be used by turangined aeroplanes, the surface of the
taxiway Shouldershallbe so prepared as to resist erosion and the ingestion of the surface
material by aeroplane engines.

3.11Taxiway strips

Note: Guidance on characteristics of taxiway strips is given in the Aerodrome Design Manual
(Doc 9157), Part 2.

General
3.11.1 A taxiway, other than an aircraft stand taxilane, shall be included in a strip.
Width of taxiway strips

3.11.2 A taxiway stripshall extend gmmetrically on each side of tleentreline of the taxiway
throughout the length of the taxiway to at least the distance frowetiteeline given in
Table 31, column 11.

Objects on taxiway strips
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Note See 9.9 for information regarding siting of gguient and installations on taxiway strips

3.11.3 The taxiway stripshall provide an area clear of objects which may endanger taxiing
aeroplanes.

Note 1: Consideration will have to be given to the location and design of drains on a taxiway
strip to prevent dange to an aeroplane accidentally running off a taxiway. Suitably designed
drain covers may be require&or further guidance, see the Aerodrome Design Manual (Doc
9157), Part 2.

Note 2: Where operair or covered storm water conveyances are installed, denstion will

have to be given to ensure that their structure do not extend above the surrounding ground so as
not to be considered an obstacle. See also Note 1 to 3.11.6.

Note 3: Particular attention needs to be given to the design and maintenance afesair

storm water conveyance in order to prevent wildlife attraction, notably birds. If needed, it can be
covered by a net. Guidance on Wildlife Control and Reduction can be found in the Airport
Services Manual (Doc 9137), Part 3

Grading of taxiway strips

3.11.4 The centreportion of a taxiway strighall provide a graded area to a distance from th
centreline of the taxiway of not less than that given by the following tabulation

b 10.25 m where the OMGWS is up to but not including 4,5 m

b 11 m where the MGWS is 4.5 m up to but not including 6 m

b 12.50 m where the OMGWS is 6 m up to but not including 9 m

b 17m where the OMGWS is 9 m up to but not including 15 m, where the code letter is D
b 19 m where the OMGWE 9 m up to but not including 15 m, whehe code letter is ;E

b 22 m where the OMGWS is 9 m up to but not including 15 m, where the code letter is F

Note Guidance on width of the graded portion of a taxiway is given in the Aerodrome Design
Manual (Doc 9157), Part 2.

Slopes on taxiway strips

3.11.5 The surface of the strighallbe flush at the edge of the taxiwaySouldey if provided,
and the graded portihallnot have an upward transverse slope exceeding:

b 2.5 per cent for strips where the code letter is C, D, E or F; and
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L 3 per cent for sips of taxiways where the code letter is A or B

Theupward slope being measured with reference to the transverse slope of the adjacent taxiway
surface and not the horizontal. The downward transverse sludénot exceed 5 per cent
measured with referee to the horizontal.

3.11.6 The transverse slopes on any portion of a taxiway strip beyond that to be gjnatiadt
exceed an upward or downward slope of 5 per cent as measured in the direction away
from the taxiway.

Note 1: Where deemed necessary for progeainage, an opefair storm water conveyance may
be allowed in the nograded portion of a taxiway strip and would be placed as far as
practicable from the taxiway.

Note 2: The aerodrome RFF procedure would neeatdasiderthe location of opeiir storm
water conveyances within the ngraded portion of a taxiway strip.

3.12Holding bays, runway-holding positions, intermediate holding positions
and road-holding positions

General

3.12.1 Holdingbay(s)shallbe provided when justified by high traffic volume

3.12.2 A runwayholding position or positions shall be established:

a) On the taxiway, at the intersection of a taxiway and a runway; and
b) At an intersection of a runway with another runway wthenformer runway is part of a
standard taxroute.

3.12.3 A runwayholding pogion shall be established on a taxiway if the location or alignment
of the taxiway is such that a taxiing aircraft or vehicle can infringe an obstacle limitation
surface or interfere with the operation of radio navigation aids.

3.12.4 An intermediate holding ition shall be established on a taxiway at any point other
than a runwasholding position where it is desirable to define a specific holding limit.

3.12.5 A roadholding position shall be established atiatersection of a road withranway.

Location

3.12.6 The dstance between a holding bay, runwelding position established at a
taxiway/runway intersection or rodwlding position and theentreline of a runway
shall be in accordance with Table23and, in the case of a precision approach runway,
such that aholding aircraft or vehicle will not interfere with the operation of radio
navigation aids or penetrate the inner transitional surface.
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Note Guidance for the positioning of runwdwplding positions is given Aerodrome Design
Manual (Doc 9157), Part 2.

3.12.7 At elevations greater than 700 m (2 300 ft) the distance of 90 m specified in Table 3
for a precision approach runway code numbsghdllbe increased as follows:

a) up to an elevation of 2 000 m (6 600 ft); 1 m for every 100 m (330 ft) in excess of 700
m (2300 ft);

b) elevation in excess of 2 000 m (6 600 ft) and up to 4 000 m (13 320 ft); 13 m plus 1.5 m
for every 100 m (330 ft) in excess of 2 000 m (6 600 ft); and

c) elevation in excess of 4 000 m (13 320 ft) and up to 5 000 m (16 650 ft); 43 m plus 2 m
for every 100 m (330 ft) in excess of 4 000 m (13 320 ft).

3.12.8 If a holding bay, runwa¥olding position or roatholding position for a precision
approach runway code number 4 is at a greater elevation compared to the threshold, the
distancespecified in Table -2 shall be further increased 5 m for every metre the bay or
position is higher than the threshold.

3.12.9 until 20 November 2030, he location of a runwajolding position established in
accordance with 3.12.3 shall be such that a holding aircraft or vehitlaowiinfringe
the obstacle free zone, approach surface,-déikelimb surface or ILS/MLS critical/
sensitive area or interfere with the operation of radio navigation aids.

3.1210 As of 21 November 2030, the location of a runweyding position estaldhed in
accordance with 3.12.3 shall be such that a holding aircraft or vehicle will not infringe
the inner approach surface, inner transitional surfaces, balked landing surface, approach
surface, takeff climb surface or ILS/MLS critical/sensitive area ioterfere with the

operation of other radio navigation aids.
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Table 3-2 Minimum distance from the runway centre line
to a holding bay, runway-holding position or road-holding position

Code Number

Type of runway 1 2 3 4
Noninstrument 30m 40m 55 m 75m
Non-precision approach 40m 40m 75m 75m
Precision approach category | 60 m(b) 60 m(b) 90 m(a, b 90 m(a, b
Precision approach categories Il and lll - - 90 m(a, b 90 m(a, b
Takeoff runway 30m 40m 55 m 75m

a. If a holding bay, runwayrolding position or roadholding position is at a lower elevation

compared to the threshold, the distaBball bedecreased 5 m for every metre the bay or
holding position is lower than the threshold, contingent upon not infringing the inner
transitional srface.

This distance may need to be increased to avoid interference with radio navigation aids
particularly the glide path and localizer facilities. Information on critical and sensitive ar¢
ILS and MLS is contained in Annex 10, Volume |, AttachmeBtand G, respectively (see g
3.12.6).

Note 1: The distance of 90 m for code number 3 or 4 is based on an aircraft with a tail
of 20 m, a distance from the nose to the highest part of the tail of 52.7 m and a nose
10 m holding at anrgle of 45° or more with respect to the runveayntreline, being clear ¢
the obstacle free zone and not accountable for the calculation of OCA/H.

Note 2: The distance of 60 m for code number 2 is based on an aircraft with a tail heig
m, a distane from the nose to the highest part of the tail of 24.6 m and a nose height
holding at an angle of 45° or more with respect to the runeentreline, being tear of thg
obstacle free zone.

Note 3:For code number 4 where the width of the innggesof the inner approach surfac
more than 120 m, a distance greater than 90 m may be necessary to ensure that {
aircraft is clear of the obstacle free zone. Ftample, adistance of 100 m is based on
aircraft with a tail height of 24 m, distance from the nose to the highest part of the tail of
m and a nose height of 10 m holding at an angle of 45° or more with respect to the
centreline, being clear of the obstacle freene.

3.13Aprons

General

3.13.1 Aprons shall be provided wherenecessary to permit the onand offloading of
passengers, cargo or mail as well as the servicing of aircraft without interfering with the

3.13.2 The design of apronshall take into consideration criteria for safgound handling,

aerodrome traffic.

including
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a) sufficient space between aircraft stands to enable personnel and equipment to move
safely and

b) efficiently;

c) adequate apron markings, apron signs and apron floodlighting;

d) adequate staging and storage areas for ground support equipment (GSE);

e) positioning d fixed ground services;

f) storage areas for unit load devices (ULD);

g) adequate access and egress routes for fuel, GSE and emergency vehicles;

h) clearly delineated and visible access and egress routes for passengers;

i) new technologies (electric charging poirdgtonomous vehicles, etc.);

j) avoidance of rear of aircraft stand service roads wherever practicable; and

k) appropriate protection for persons, equipment and infrastructure from jet blast and
propeller wash.

Note Further guidance on apron design and markirggiven in the Aerodrome Design Man(abc
9157), Part 4t Visual Aids, and the Airport Planning Manual (Doc 9184), Part Master Planning.

Size of aprons

3.13.3 The total apron areahall be adequate to permgafe andexpeditioushandling of the
aerodromeraffic at its maximum anticipated density.

Strength of aprons

3.13.4 Each part of an aproshall be capable of withstanding the traffic of the aircraft it is
intended to serve, due consideration being given to the fact that some portions of the
apron will besubjected to a higher density of traffic and, as a result of slow moving or
stationary aircraft, thigher stresses than a runway.

Slopes on aprons

3.13.5 Slopes on an apron, including those on an aircraft stand taxgha# be sufficient
prevent accumulatio of water on the surface of the apron bhall be kept as level as
drainage requirements permit.

3.13.6 On an aircraft stand the maximum slgballnot exceed .D per cent.

Clearance distances on aircraft stands

3.13.7 An aircraft standshall provide the followingminimum clearances between an aircraft
entering or exitingthe stand and any adjacent building, aircraft on another stand and
other objects:
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Code letter

Clearance

A

3m

3m

45m

7.5m

7.5m

Mmoo O w

7.5 m

When special circumstaes so warrant, these clearances may be reduced at -in reoseraft
stand, where the code letter is D, E or F:

a) Between the terminal, including afixed passegerboardingbridge and the nose of an

aircraft; and

b) Over any portion of the stand provideditiv azimuth guidance by a visudbcking

guidancesystem.

Note On aprons, consideration also has to be given to the provision of service roads and to
manoeuvring and storage area for ground equipment (see the Aerodrome Design Manual (Doc
9157), Part 2,dr guidance on storage of ground equipment).

3.14lsolated aircraft parking position

3.14.1 An isolated aircraft parking position shall be designated or the aerodrome control tower
shall be advised of an area or areas suitable for the parking of an aircraft wkmokwis
or believed to be the subject of unlawful interference, or which for other reasons needs
isolation from normal aerodrome activiti®here and dedicated area is designated as the
isolated aircraft parking position, it shall be in accordance witHay®ut shownin the
illustration below, unless otherwise approvediigyCAA.
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3.14.2 The isolated aircraft parking positioshall be located at thanaximum distance
practicable and in any case never less #@0 m from other parking positions, buildings
or public areas, etcunless otherwise approved by ti@&vil Aviation Authority
(DGCAR). Careshallbe taken to ensure that the position is not located over underground
utilities such as gas and aviation fuahd, to the extent feasible, electrical or
communication cables.

Note Further information and specification with respect to the isolated aircraft parking position
shall be found in the respective ICAO annexes and manuals with respect to security.
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CHAPTER 4- OBSTACLE RESTRICTION AND REMOVAL
(Applicable until 20 November 2030)

Note 1: The objectives of the spications in this chapter aréo define the airspace around
aerodromes to be maintained free from obstacles so as to permit the intendecaraeropl
operations at the aerodmes to be conducted safely atwd prevent the aerodrome from
becoming unusable by the growth of obstacles around the aerodrome

Note 2: The effective utilisatiorof an aerodromanay beconsiderablyinfluenced by natural
features and mafmade constructions inside and outside its boundary. These may result in
limitations on the distance available for tak# and landing and on the range of meteorological
conditions in which takeff and landing can be undertaken. For thesasas, certain areas of

the local airspace must be regarded as integral parts of the aerodrome environment.

Note 3 Objects which penetrate the obstacle limitation surfaces may in certain circumstances
cause an increase in the obstacle clearance altitudtgihefor an instrument approach
procedure or any associated visual circling procedure or have other operational impact on flight
procedure design. Criteria for flight procedure design are contained in the Procedures for Air
Navigation Service8 Aircraft Operations (ICAO, PAN®PS, Doc 8168).

Note 4 In ideal circumstances all the surfaces should be free from obstacles but when a surface
is infringed, any safety measures required should have regard to:

a) Thenature of the obstacle and its location relativéhe surface ogin, to the extended
centrdéine of the runway or normal approach and departure pathd to existing
obstructions;

b) Theamount by which the surface is infringed,;

c) Thegradient presented by the obstacle to the surface origin;

d) Thetype of ar traffic at the aerodrome; and

e) Theinstrument approach procedures published for the aerodrome.

f) Safety measures could be as follows:

Promulgation inthe OmarAIP of appropriate information;
Marking and/or lighting of the obstacle;

Variation of the runwagistances declared as available;
Limitation of the use of the runway to visual approaches only;
Restrictions on the type of traffic.

groror oo

In addition to the requirements described in this chaptenay be necessary to call for other
restrictions todevelopmat and constructiomn andin the vicinity of the aerodrome in order to
protect the performance of visual and electronic aids to navigation and to ensure that such
development does not adversely affect instrument approach procedures and the associated
obshcle clearance limits.
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All construction within the OLS shall have prior approval fr@@AA prior to design
construction, and implementation.

The establishment of the required OLS is carried out by the CAA.

4.1 Obstacle limitation surfaces
Note See Figured-1.

Outer horizontal surface

An outer horizontal surface shall be established at an aerodrome, unless agréxalAniltiat is
not required. Thelimension and elevation of the outer horizontal surface bha# a height of
150 m above aerodrome elevati within a radius of 15000m of the aerodrome reference point
for aerodrome reference code4.

Conical surface

4.1.1 Description Conical surface: A surface sloginupwards and outwards frorhe
peripheryof the inner horizontal surface.

4.1.2 Characteristis-The limits of the conical surface shall comprise:

a) Lower edge coincident with the periphery of the inner horizontal surface; and
b) An uper edge located atspecificheightabove the inner horizontal surface.

4.1.3 The slope of the conical surface shall beasured in aettical planeperpendicular to
the periphery of the inner horizontal surface.

Note Dimensionsand slopes of the conical surfasieall be aspecified in table 4.
Inner horizontal surface

4.1.4 Description Inner horizontal surface: A surfadocded in a horizontal plane aboem
aerodrome and its environs.

415 Characteristics The radius or outer limits of the inner horizontal surface shall be
measuredn an arc radiufrom each runway end, joined tangentially by straight lines

4.1.6 The heightof the inner horizontal surface shall be measured above an eleuhtioa
lowest touchdown zone existing or planned for all runways on the aeroditeneh)y
using a common elevation for an aerodrome with multiple runways.

Note Dimensionsand slopes fothe inner horizontal surface shall be as specified in takle 4

Approach surface
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4.1.7 Description Approach surface: An inclined plane or combination of plareseding
the threshold.

4.1.8 CharacteristicS he limits of the approach surface shall comprise:

a) Aninner edge of specified length, horizontal and perpendicular to the exteedtd
line of the runway and located at a specified distance before the threshadaient with
the landing runway strip

b) Two sides originating at the ends of the inner el diverging uniformly at a specified
rate from the extendezkntreline of the runway;

c) An outer edge parallel to the inner edge; and

d) The above surfaces shall be varied when lateral offset, offset or curved approaches are
utilized, specifically, two sids originating at the ends of the inner edge and diverging
uniformly at a specified rate from the extendauhtreline of the lateral offset, offset or
curved ground track.

4.1.9 The elevation of the inner edge shall be equal to the elevation of the midpoin® of
threshold.

4.1.10 The slope(s) of the approach surface shall be measured in the vertical plane containing
the centreline of the runway and shall continue containing ¢katreline of any lateral
offset or curved ground track.

Note Dimensionsand slope®f the approach surface shall be as specified in tadle 4

Note See Figure 4.

Inner approach surface

4.1.11 Description Inner approach surface: A rectangular portion of the approach surface
immediately preceding the threshold.

4.1.12 Characteristicsd The limits of the inner approach surface shall comprise:
a) An inner edge coincident with the location of the inner edge of the approach
surface but of its own specified length;

b) Two sides originating at the ends of the inner edge and extending parallel to the
vertical plane containing theentreline of the runway; and

c) An outer edge parallel to the inner edge.

Note Dimensions and slopes of timer approach surface shall lzes specified in table-4.
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See Figure 4-2 for inner transitional and balked landing obstacle limitation surfaces and
Attachment B for a three-dimensional view

Figure 4-1. Obstacle limitation surfaces
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Figure 4-2. Inner approach, mner transitional and balked landing obstacle limitation surfaces

Transitional surface

4.1.13 DescriptionTransitionalsurface:Intended to be the controlling obstacle limitation for
buildings, etc., and is @mplex surface along the side of the strip and part of the side of
the approach surface, that slopes upwards and outwards to the inner horizontal surface.

4.1.14 CharacteristicS he limits of a transitional surface shall comprise:

a) A lower edge beginning at the intersection of the side of the approach surface
with the inner hodontal surface and extending down the side of the approach
surface to the inner edge of the approach surface and from there along the
length of the strip parallel to the runwegntreline; and

b) An upper edge located in the plane of the inner horizontficsu
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4.1.15 The elevation of a point on the lower edge shall be:

a) Along the side of the approach surféceequal to the elevation of the approach
surface at that point; and

b) Along the stripd equal to the elevation of the nearest point oncirgreline
of the runway or its extension, thereby, unless the runway is level, the lower
edge of the transitional surface portion along the runway strip shall follow the
runway profile, causing the upper edge to be curved where it joins the inner
horizontal surface.

4.1.16 Theslope of the transitional surface shall be measured in a vertical plane at right angles
to thecentreline of the runway.

Note Dimensions and slopes of ttransitionalsurface shall be as specified in tabld 4

Inner transitional surface

4.1.17 Description Inner transitional surface: A surface similar to the transitionghse but
closer to the runway intended to be the controlling obstacle limitation surface for
navigation aids, aircraft and other vehicles that must be near the ramgrayhich shall
notto be penetrated except for frangible objects.

4.1.18 CharacteristicsThe limits of an inner transitional surface shall comprise:

a) A lower edge beginning at the end of the inner approach surface and extending
down the side of the inner approach surface torther edge of that surface, from
there along the strip parallel to the runwagntreline to the inner edge of the
balked landing surface and from there up the side of the balked landing surface to
the point where the side intersects the inner horizentéhce; and

b) An upper edge located in the plane of the inner horizontal surface.
4.1.19 The elevation of a point on the lower edge shall be:

a) Along the side of the inner approach surface and balked landing s@rfageal
to the elevation of the particular sack at that point; and

b) Along the stripd equal to the elevation of the nearest point oncérdreline of
the runway or its extension.

Note As a result of b) the inner transitional surface along the strip will be curved if the runway
profile is curvedor a plane if the runway profile is a straight line. The intersection of the inner
transitional surface with the inner horizontal surface will also be a curved or straight line
depending on the runway profile.
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4.1.20 The slope of the inner transitional surfatalsbe measured in a vertical plane at right
angles to theentreline of the runway.

Note Dimensions and slopes of the inner transitional surface shall be as specified in-fable 4

Balked landing surface

4.1.21 Description Balked landing surface: An irioked plane located at a specified distance
after the threshold, extending between the inner transitional surface.

4.1.22 CharacteristicsThe limits of the balked landing surface shall comprise:

a) An inner edge horizontal and perpendicular todéetreline of the runway and
located at a specified distance after the threshold;

b) Two sides originating at the ends of the inner edge and diverging uniformly at a
specified rate from the vertical plane containingdéetreline of the runway; and

c) An outer edge paralléo the inner edge and located in the plane of the inner
horizontal surface.

4.1.23 The elevation of the inner edge shall be equal to the elevation of the raentagline
at the location of the inner edge.

4.1.24 The slope of the balked landing surface shall beasured in the vertical plane
containing thecentreline of the runway.

Note Dimensions and slopes of the balked landing surface shall be as specified iniable 4

Take-off climb surface

4.1.25 Description Takeoff climb surface: An inclined plane or othgrecified surface beyond
the end of a runway or clearway.

4.1.26 CharacteristicsThe limits of the takeff climb surface shall comprise:

a) An inner edge horizontal and perpendicular todéstreline of the runway and
located either at a specified distancedred/the end of the runway or at the end of
the clearway when such is provided and its length exceeds the specified distance;

b) Two sides originating at the ends of the inner edge, diverging uniformly at a
specified rate from the talaf track to a specifie@ final width and continuing
thereafter at that width for the remainder of the length of the-a#kelimb
surface; and

c) An outer edge horizontal and perpendicular to the specifieebfakmack.
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4.1.27 The elevation of the inner edge shall be equal & Highest point on the extended
runwaycentreline between the end of the runway and the inner edge, except that when a
clearway is provided the elevation shall be equal to the highest point on the ground on
thecentreline of the clearway.

4.1.28 In the case of a stight takeoff flight path, the slope of the tala@f climb surface shall
be measured in the vertical plane containingcer@reline of the runway.

4.1.29 In the case of a takeff flight path involving a turn, the takeff climb surface shall be a
complex sufiace containing the horizontabrmalto its centreline, and the slope of the
centreline shall be the same as that for a straight-tdkéight path.

4.2 Obstacle limitation requirements

Note Therequirements for obstacle limitation surfaces are sjpetion the basis of the intended

use of a runway, i.e. tal@f or landing and type of approach, and are intended to be applied
when such use is made of the runway. In cases where operations are conducted to or from both
directions of a runway, then thenfttion of certain surfaces may be nullified because of more
stringent requirements of another lower surface.

Non-instrument runways

4.2.1 The following obstacle limitation surfaces shall be established for ainstmument
runway:

- Conical surface;

- Inner horzontal surface;
- Approach surface; and
- Transitional surfaces.

4.2.2 The heights and slopes of the surfaces shall not be greater than, and their other
dimensions not less than, those specified in Taldle 4

4.2.3 New objects or extensions of existing objects shallbeopermitted above an approach
or transitional surface except when, in tnion of CAA, the new object or extension
would be shielded by an existing immovable object.

Note Circumstancesn which the shielding principle may reasonably be applied ascidbed
in the Airport Services Manual (Doc 9137), Part 6.

4.2.4 New objects or extensions of existing objects shall not be permitted above the conical
surface or inner horizontal surface or outer horizontal surface except when, in the
opinion of CAA, the objet would be shielded by an existing immovable object, or after
aeronautical study it is determined that the object would not adversely affect the safety
or significantly affect the regularity of operations of aeroplanes.
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4.2.5 Existing objects above any of therfaces required by 4.2shallas far as practicable be
removed except when, in trapinion of CAA, the object is shielded by an existing
immovable object, or after aeronautical study it is determined that the object would not
adversely affect the safetgr significantly affect the regularity of operations of
aeroplanes.

Note Becauseof transverse or longitudinal slopes on a strip, in certain cases the inner edge or
portions of the inner edge of the approach surface may be below the correspondingrelefvati

the strip. It is not intended that the strip be graded to conform with the inner edge of the
approach surface, nor is it intended that terrain or objects which are above the approach surface
beyond the end of the strip, but below the level of the, $ie removed unless it is considered
they may endanger aeroplanes.

4.2.6 In considering proposed construction, accoshall be taken of the possible future
development of an instrument runway and consequent requirement for more stringent
obstacle limitatiorsurfaces.

Non-precision approach runways

4.2.7 The following obstacle limitation surfaces shall bstablished for a neprecision
approach runway:

- Conical surface;

- Inner horizontal surface;
- Approach surface; and
- Transitional surfaces.

4.2.8 The heights and slopesf the surfaces shall not be greater than, and their other
dimensions not less than, those specified in Table dxcept in the case of the
horizontal section of the approach surface (see 4.2.9).

4.2.9 The approach surface shall be horizontal beyond the poimthich the 2.5 per cent
slope intersects:

a) A horizontal plane 150 m above the threshold elevation; or
b) The horizontal plane passing through the top of any object that governs the
obstacle clearance altitude/height (OCA/H); whichever is the higher.

4.2.10 New dbjects or extensions of existing objects shall not be permitted above an approach
surface within 3 000 m of the inner edge or above a transitional surface except when, in
the opinion of CAA, the new object or extension would be shielded by an existing
immovable object.

Note Circumstancesn which the shielding principle may reasonably be applied are described
in the Airport Services Manual (Doc 9137), Part 6

Effective Date27/11/ 2025 Civil Aviation Authority 95|Page



CAR 139 Partl i Aerodromes Ninth Edition

4.2.11 New objects or extensions of existing objects shall not be permitted above the approach
surfacebeyond 3000 m from the inner edge, the conical surface or inner horizontal
surface or outer horizontal surface except when, in the opiniddA&, the object
would be shielded by an existing immovable object, or after aeronautical study it is
determined tht the object would not adversely affect the safety or significantly affect
the regularity of operations of aeroplanes.

4.2.12 Existing objects above any of the surfaces required by dtalfas far apracticable be
removed except when, in ttapinion of CAA, the object is shielded by an existing
immovable object, or after aeronautical study it is determined that the object would not
adversely affect the safety or significantly affect the regularity of operations of
aeroplanes.

Note Becauseof transverse otongitudinal slopes on a strip, in certain cases the inner edge or
portions of the inner edge of the approach surface may be below the corresponding elevation of
the strip. It is not intended that the strip be graded to conform with the inner edge of the
approach surface, nor is it intended that terrain or objects which are above the approach surface
beyond the end of the strip, but below the level of the strip, be removed unless it is considered
they may endanger aeroplanes.
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Table 4-1. Dimensions and slopes of obstacle limitation surfacés Approach runways

APPROCH RUNWYS

RUNWAY CLASSIFICATION

Nonrinstrument Non- Precision approach |Precision approach category
Code number Code number I Ihor Il
Code number Code numb
Surface and dimensions (a) 1 2 3 4 1,2 3 4 1,2 34 34
1
@) @l @l @@ |G| 6 | @ (8) © | (@) | (1)
CONICAL
Slope 5% 5% 5% 5% 5% 5% 5% 5% 5% 5%
Height 35m 55m 75m 100 m 60 m 75 m 100 m 60 m 100 m 100 m
INNER HORIZONTAL
Slope 45m 45m 45m 45m 45m 45m 45m 45m 45m 45m
Radius 2000m | 2500m | 4000m | 4000m | 3500 m 4000 m 4000 m 3500 m 4000 m 4000 m
INNER APPROACH
Width - 90m 120 m(e) | 120 m(e)
Distance from threshold - 60 m 60 m 60 m
Length - 900 m 900 m 900 m
Slope 2.5% 2.5% 2.5%
APPROACH
Length of inner edge 60 m 80m 110m 150 m 140 m 280 m 280 m 140 m 280 m 280 m
Distance from threshold 30m 60 m 60 m 60 m 60 m 60 m 60 m 60 m 60 m 60 m
Divergence (each side) 10% 10% 10% 10% 15% 15% 15% 15% 15% 15%
First section
Length 1600m | 2500m | 3000 m | 3000m | 2500 m 3000 m 3000 m 3000 m 3000 m 3000 m
Slope 5% 4% 3.33% | 25% 3.33% 2% 2% 2.5% 2% 2%
Second section
Length - 3600m(b) | 3600m(b) | 1200m(b) | 3600m(b) | 3600m(b)
Slope - 2.5% 2.5% 3% 2.5% 2.5%
HORIZONTAL SECTION
length - 8400m(b) | 8400m(b) - 8400m(b) | 8400m(b)
Total length - 15000 m | 15000m | 15000 m | 15000 m | 15000 m
TRANSITIONAL
Slope 20% 20% 20% 14.3% 20% 14.3% 14.3% 14.3% 14.3% 14.3%
INNER TRANSITIONAL
Slope - 40% 33.3% 33.%
BALKED LANDING
SURFACE
Length of inner edge
Distance from threshold . 90 m 120 m(e) | 120 m(e)
. ) - C 1800(d) 1800(d)
Divergence (each side) R 10% 10% 10%
Slope - 4% 3.33% 3.33%
a. All dimensions are measured horizontally unless Where the code letter is F (Tablel), the width i

specified otherwise.
b. Variable length (see 4.2.94.2.17).

Distance to the end of strip

Or end of runway whichever is less.

increased to 140 m except for those aerodromes
accommodate aode letter F aeroplanequipped wit
digital avionics that provide steering commands to mair
an established track during the-gmund manoeuvre.

Note See Circulars 3019 345 and Chapter 4 of t
PANSAerodromes, Part | (Doc 9981) for furtt
information.
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Precision approach runways

Note 1. See 9.9 for information regarding siting of equipment and afistions on operational
areas

Note 2: Guidance on obstacle limitation surfaces for precision approach runways is given in the
Airport Services Manual (Doc 9137), Part 6.

4.2.13 The following obstad limitation surfaces shall be established for a precision approach
runway category I:

- Conical surface;

- Inner horizontal surface;
- Approach surface; and
- Transitional surfaces.

4.2.14 The following obstacle limitation surfaceball be established for a precisiapproach
runway category I:

- Inner approach surface;
- Inner transitional surfaces; and
- Balked landing surface.

4.2.15 The following obstacle limitation surfaces shall be established for a precision approach
runway category Il or Ill:

- Conicalsurface;

- Innerhorizontal surface;

- Approach surface and inner approach surface;
- Transitional surfaces;

- Inner transitional surfaces; and

- Balked landing surface.

4.2.16 The heights and slopes of the surfaces shall not be greater than, and their other
dimensions not less than, thospecified in Table 4, except in the case of the
horizontal section of the approach surface (see 4.2.17).

4.2.17 The approach surface shall be horizontal beybedoint at which the 2.5 pamt slope
intersects:

a) A horizontal plane 150 m above the threshdéd&tion; or

b) The horizontal plane passing through the top of any object that governs the
obstacle clearance limit; whichever is the higher.

4.2.18 Fixed objects shall not be permitted above the inner approach surface, the inner
transitional surface or the batkdanding surface, except for frangible objects which
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because of their function must be located on the strip. Mobile objects shall not be
permitted above these surfaces during the use of the runway for landing.

4.2.19 New objects or extensions of existing obgeshall notoe permitted above approach
surface or a transitional surface except wherthe opinion ofCAA, the newobject or
extension would be shielded by an existing immovable object.

Note Circumstances in which the shielding principle may oeably be applied are described
in the Airport Services Manual (Doc 9137), Part 6.

4.2.20 New objects or extensions of existing objects shall not be permitted above the Conical
surface or the inner horizontal surface and outer horizontal surface except wtien, in
opinion of CAA, an object would be shielded by an existing immovable object, or after
aeronautical study it is determined that the object would not adversely affect the safety
or significantly affect the regularity of operations of aeroplanes.

4.2.21 Existing objects above an approach surface, a transitional surface, the conical surface or
the inner horizontal surface and outer horizontal surface shall as far as practicable be
removed except when, in the opinion GAA, an object is shielded by an existing
immovable object, or after aeronautical study it is determined that the object would not
adversely affect the safety or significantly affect the regularity of operations of
aeroplanes.

Note Becauseof transverse or longitudinal slopes on a strip, in certaases the inner edge or
portions of the inner edge of the approach surface may be below the corresponding elevation of
the strip. It is not intended that the strip be graded to conform with the inner edge of the
approach surface, nor is it intended thatrain or objects which are above the approach surface
beyond the end of the strip, but below the level of the strip, be removed unless it is considered
they may endanger aeroplanes.

Runways meant for takeoff

4.2.22 The following obstacle limitation surfacdall be established for a runway meant for
takeoff:

- Takeoff climb surface.

4.2.23 The dimensions of the surface shall be not less than the dimensions speddiad
2, except that a lesser length may be adopted for theofbkBmb surface where such
lesser length would be consistent with procedural measures adopted to govern the
outward flight of aeroplanes.

4.2.24 The operational characteristics of aeroplanes for which the runway is intenalkbe
examined to see if it is desirable to reduce the slppeifsed in Table £ when critical
operating conditions are to be catered to. If the specified slope is reduced, corresponding
adjustment in the length of the ta&# climb surfaceshall be made so as to provide
protection to a height of 300 m.
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Note Theexamination shall include wheacal conditions differ widely from sea level standard
atmospheric conditions, it may be advisable for the slope specified in T&ble Be reduced.

The degree of this reduction depends on the divergence between lodéibnerahd sea level
standard atmospheric conditions, and on the performance characteristics and operational
requirements of the aeroplanes for which the runway is intended

4.2.25 New objects or extensions of existing objects shall not be permitted above-iftake
climb surface except when, in the ojpim of CAA, the new object or extension would be
shielded by an existing immovable object.

Note Circumstancesn which the shielding principle may reasonably be applied are described
in the Airport Services Mami (Doc 9137), Part 6.

4.2.26 If no object reaches the 2 per cent (1:50) tak€ climb surface, new objecthall be
limited to preserve the existing obstacle free surface or a surface down to a slope of 1.6

per cent (1:62.5).

Table 4-2 Dimensionsof Take-off climb surface

RUNWAYS MEANT FOR TAKE -OFF

Code number
Surface and dimensions (a) 1 2 3or4d
1) 2) 3) 4)

TAKE-OFF CLIMB
Length of inner edge 60 m 80 m 180 m
Distance from runway end (b) 30m 60 m 60 m
Divergence (each side) 10% 10% 12.5%

) ) 380 m 580 m 1200 m
Final width

1800 m (¢

Length 1600 m 2500 m 15000 m
Slope 5% 4% 2% (d)
(a). All dimensions are measured horizontally unless specified otherwise.
(b) The takeoff climb surface starts at the end of the clearway if the clearway lemgdeds the specified distance.
(c) 1 800 m when the intended track includes changes of heading greater than 15° for operations conducted in IMC, VMC by nigh
(d) See 4.2.24 and 4.2.26.

4.2.27 Existing objects that extend above a takieclimb surface shals far as practicable be
removedexcept when, in the opinion &€AA, an object is shielded by an existing
immovable object, or after aeronautical study it is determined that the object would not
adversely affect the safety or significantly affect theulaqgty of operations of
aeroplanes
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Note Because of transverse slopes on a strip or clearway, in certain cases portions of the inner
edge of the takeff climb surface may be below the corresponding elevation of the strip or
clearway. It is not intendethat the strip or clearway be graded to conform with the inner edge

of the takeoff climb surface, nor is it intended that terrain or objects which are above the take
off climb surface beyond the end of the strip or clearway, but below the level ofipherstr
clearway, be removed unless it is considered they may endanger aeroplanes. Similar
considerations apply at the junction of a clearway and strip where differences in transverse
slopes exist

4.3 Objects outside the obstacle limitation surfaces

4.3.1 The Civil Aviation Authority (CAA) shall be consulted concerning proposed
construction beyond the limits of the obstacle limitation surfaces that extend above a
height established b§AA, in order to permit an aeronautical study of the effect of such
construction orthe operation of aeroplanes.

4.3.2 In areas beyond the limits of the obstacle limitation surfaces, at least those objects which
extend to a height 060 m or more above ground elevati@mall beregarded as
obstacles, unless a special aeronautical studyatedicthat they do not constitute a
hazard to aeroplanes.

Note This study may have regard to the nature of operations concerned and may distinguish
between day and night operations.

4.4 Other objects

4.4.1 Objects which do not project through thpeoach surfacbut which wouldnevertheless
adversely affect the optimum siting or performance of visual orvigral aidsshall as
far as practicable, be removed.

4.4.2 Anything which may,in the opinion of CAA after aeronautical study, endanger
aeroplanes on the movemerea or in the air within the limits of the inner horizontal
and conical surfaceshall be regarded as an obstacle ahdllbe removed in so far as
practicable

Note In certain circumstances, objects that do not project above any of the surfaces aedmer
in 4.1 may constitute a hazard to aeroplanes as, for example, where there are one or more
isolated objects in the vicinity of an aerodrome.

4.5 Obstacle tharts and other requirements
45.1 Except as in clause (f) below, an aerodrome operator shall surdgyravide toCAA

an ICAO Type A (Operating Limitations) chart for publication in the AIP. This Type A
chart shall meet the following criteria:
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c)

d)

45.2

45.3

a) Provide the data necessary to enable an aircraft operator to comply with the operating

limitations of Annex 6, Brt I, Chapter 5, and Part Ill, Section Il, Chapter 3.

b) Objects in the takeff flight path area which project above a plane surface having a

1.2 per cent slope and having a common origin with theaéfkiight path area shall
be regarded as obstaclescept:

1) That obstacles lying wholly below the shadow of other obstacles need not be
shown

2) Mobile objects such as boats, trains and trucks, shall not be considered as
being capable of creating a shadow

3) If the obstacle creating a shadow is likely to beaeed, objects that would
become obstacles by its removal shall be shown

Mobile objects such as boats, trains and trucks, which may project above the 1.2 per cent
plane, shall be considered obstades shall not be considered aging capable of
creatirg a shadow.

The takeoff flight path area consists of a quadrilateral area on the surface of the earth
lying directly below, and symmetrically disposed about, the-tdk#ight path:

1. It commences at the end of the rawor clearway, if clearway sedared.

2. Its width at the point of origin is 180 m andgtlwidth increases at the raté
0.25D to a maximum of 1 800 m wherei®the distance from the poiwof
origin;

3. It extends to the point beyond which no obstacles exist or to a disiathfed
km, whichever is the lesser.

For runways serving aircraft having operating limitations which do not preclude the use
of a takeoff flight path gradient of less than 1.2 per cent, the extent of theothKeght

path area specified shall be increased to rsst fean 12.0 km and the slope of the plane
surface specified shall be reduced to 1.0 per cent or, when a 1.0 per cent survey plane
touches no obstacles, this plane may be lowered until it touches the first obstacle, except:

Unless there are no obstaclaghe takeoff flight path areas, in which case a notification
to this effect shall be provided to tG&A to be published in the AIP.

An aerodrome operator shall collect sets of electronic terrain and obstacle data and these
sets shall be recorded in dhaises in accordance with the Area 2 terminal control area
coverage area: Area 2 shall be the terminal control area as published in the aeronautical
information publication or limited to a 4&m radius from the aerodrome/heliport
reference point (whicheves smaller). At IFR aerodromes where a terminal control area
has not been established, Area 2 shall be the area withinkan 4adius of the
aerodrome reference point.

At IFR aerodromes/heliports, an aerodrome operator shall collect sets of electronic
terrain and obstacle data and these sets shall be recorded in databases in accordance with
the Area 3 to cover the area that extends from the edge(s) of the runway(s) to 90 m from
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the runwaycentreline(s) and for all other parts of aerodrome/heliport moset area(s),
50 m from the edge(s) of the defined area(s)

4.5.4 An aerodrome operator shall collect sets of electronic terrain and obstacle data and these
sets shall be recorded in databases in accordance with the Area 4: those runways where
precision approaciCategory Il or Ill operations have been established and where
detailed terrain information is required by operators to enable them to assess, by use of
radio altimeters, the effect of terrain on decision height determination. The width of the
area shall & 60 m on either side of the extended runwagtreline while the length
shall be at least 900 m from the runway threshold measiord the extended runway
centrdine.

4.6 Obligation of the aerodrome operator

4.6.1 The aerodrome operator shall provide to CAAperiodic report (quarterlywhich
contains a summary of the obstacle inspection missamd the follow up about the
obstacles detected and the actions taken.

Note: Further details are given in theAA- Guidance for obstacle management
4.6.2 The aerodrome aator shall notify the CAA for any objects which do not project

through the approach surface but which would nevertheless adversely affect the
optimum siting or performance of visual or reisualaids.
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CHAPTER 4 - OBSTACLE RESTRICTION AND REMOVAL
(Applicable as of 21 November 2030)

Note 1:This chapter describes the management of obstacles within the aerodrome boundary and
in its vicinity. The following specifications allow States to define the airspace around
aerodromes to be nratained free from obstacles and the airspace where flexibility can be
applied in managing the obstacle environment. This permits the existing and intended aeroplane
operations at the aerodromes to be conducted safely and prevent the aerodromes fromgbecomi
restricted and eventually unusable by the growth of obstacles.

This is achieved by establishing obstacle limitation surfaces (OLS) consisting of obstacle free
surfaces (OFS) and obstacle evaluation surfaces (OES).

Note 2:The lateral and vertical exte of the OLS are being used in defining the requirements for
the collection of terrain and obstacle data sets. Provisions on terrain and obstacle data sets are
contained in Annex 15/Aeronautical Information Services, Chapter 5.

Note 3:The establishmermf, and requirements for, an obstacle protection surface for visual
approach slope indicator systems are specified in Chapter 5, B13db5.3.535.

All' construction within the (OLS) shall have prior approval from CAA prior to design,
construction, ath implementation.

The establishment of the required (OLS) is carried out by the CAA.

4.1 General

4.1.1The Civil Aviation Authorityshall establish a process to prevent the growth of obstacles,
both fixed and mobile, that may affect the safety or regulaf flight operations at an
aerodrome.

Note 1: Specifications concerning the process to be established by the State are contained in
PANSAerodromes (Doc 9981), Part Il, Chapter 10.

Note 2:Taxiing aircraft, aircraft on tow and traversing vehiclag @&onsidered mobile objects
whereas buildings, parked aircraft and vehicles are considered fixed objects.

4.2 Obstacle free surfaces (OFS)

Note: The purpose of the obstacle free surfaces is to establish airspace that preserves the
accessibility of the erodrome and the safety of operations by protecting aeroplanes during
approaches and garounds.

4.2.1 Approach surface
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Note 1:The purpose of the approach surface is to establish the airspace to be maintained free
from obstacles to protect an aeroplamethe visual phase of the approaichland manoeuvres
following a standard 3.0° approach. See Figuf#.4

4.2.1.1Description. An inclined surface preceding the threshold.
4.2.1.2Characteristics. The limits of the approach surface shall comprise:

a) an imer edge of specified length, horizontal and perpendicular to the extended centre line
of therunway and located at a specified distance before the threshold;

b) two sides originating at the ends of the inner edge and diverging uniformly at a specified
ratefrom the extended centre line of the runway; and

c) an outer edge parallel to the inner edge.

4.2.1.3The surface mentioned in 4.2.1.2 shall be varied when lateral offset, angular offset or
curvedapproaches are utilized; two sides originating at the ehtleeonner edge and diverging
uniformly at aspecified rate from the extended centre line of the lateral offset, angular offset or

curved ground track.

4.2.1.4The elevation of the inner edge shall be equal to the elevation of the midpoint of the
threshdd.

4.2.1.5The slope of the approach surface shall be measured:

a) when straighin approaches are utilizéd in the vertical plane containing the centre line
of the runway and its extension; and

b) when lateral offset, angular offset or curved approacreestdized’H along any straight
part of the approach, in the vertical plane containing the centre line of the lateral offset,
angular offset or curved ground track or, along any curved part of the approach, in the
vertical plane tangent with the curved gnd track.

4.2.1.6Except where the approach surface is raised to comply with approach angles greater than
3.0°, the slope of the approach surface shall not be greater than, and their other dimensions not
less than, those specified in Tabld 4or norinstrument runways and Table24for instrument

runways.

4.2.1.7 The slope of the approach surface shall not be increased to facilitate the growth of
obstacles.

Note: The slope of the approach surface is intended to adapt to approach operations that have a
slope higher than 3.0°. Specifications concerning the modification of the approach surface are
contained iPANS-AerodromegDoc 9981), Part Il, Chapter 10.
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4.2.1.8Where the approach angle is lower than 3.0°, the slope of the approach surface shall be
decreased.

4.2.1.9Where the slope of the obstacle protection surface of a visual approach slope indicator
system is lower than that indicated in Tablé d4nd Table 4, the slope of the approach surface
shall be decreased to match that of the obstaolegiron surface.

Note: See Chapter 5, 5.3.5 on the obstacle protection surface.

4.2.1.10Where the slope of the approach surface is reduced, corresponding adjustment in the
length of the approach surface shall be made to provide protection to a lighttee that
reached with the slopes and lengths in Takleathd Table 2.

4.2.1.110n instrument approach runways, where the obstacle clearance height is higher than 150
m (500 ft) above the threshold, the length of the approach surface shall rex tieate

a) the value indicated in Table2t or
b) that necessary to reach the obstacle clearance height;
whichever is greater.

Table 4-1. Dimensions and slopes of approach surfaée Non-instrument runways

Aeroplane design group I A -IIB |lIC 1] \Y Y
Distance from threshold 30 m 60 m 60 m 60 m 60 m 60 m
Length of inner edge 60 mb 80 md 100 mu 125m [135m 150 m
Divergence 10 % 10 % 10 % 10 % 10 % 10 %
Length 1600m 2500m (2500m (2500m [2500m [2500 m
Slope 5 % 4 % 3.33 % 3.33% [3.33% 3.33 %

m

m

eSee 4.2.1.10.

tSee 4.2.1.8 and 4.2.1.9.

aWhere runway width is above 23 m and up to 30 m, the length of inner edge is increase

b Where runway width is above 30 m, the length of inner edge is increased to 100 m.
c Where runway width is above 30 m and up to 45 m, the leofgtiner edge is increased to 1

dWhere runway width is above 45 m, the length of inner edge is increased to 110 m.
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Table 4-2. Dimensions and slopes of approach surfade Instrument runways

Aeroplane design group I A -IIB |lIC 1] \Y Y
Distance from threshold 60 m 60 m 60 m 60 m 60 m 60 m
Length of inner edge 110m [125m  (155m [175m 185 m 200 m
Divergence 10% 10% 10% 10% 10% 10%
Length 4500m 4500m @4500m 4500m [4500m 4500 m
Slope 3.33% [3.33% 3.33% 3.33% 3.33% 3.33%

aWhen the runway width is above 30 m, the length of inner edigereased to 125 m.

b When the runway width is above 30 m, the length of inner exligereased to 140 m.

c When the runway width is 30 m or lesise length of inner edge is decreased to 140 m.
dSee 4.2.1.10 and 4.2.1.11.

eSee 4.2.1.8 and 4.2.1.9.

4.2.2 Transitional surfaces

Note: The purpose of the transitional surfaces is to establish the airspace to be maintained free
from fixed obsta€@s to protect an aeroplane in the overflight of the runway ocargond
manoeuvre following a standard 3.0° approach, beyond the approach surface. See Higure 4

4.2.2.1 Description. Transitional surfaces.A complex surface along and at a specifiedadice

from the runway centre line and part of the side of the approach surface that slopes upwards and
outwards to a specified height.

4.2.2.2 CharacteristicsThe limits of a transitional surface shall comprise:

a) a lower edge beginning on the side of #pproach surface at the elevation of the upper
edge and extending down the side of the approach surface to the inner edge of the
approach surface and from there along a line extending parallel to and at a specified
distance from the runway centre line atsdextension, to the end of the strip; and

b) an upper edge located at 60 m above the elevation of the highest threshold of the runway

4.2.2.3The elevation of a point on the lower edge shall be:

a) along the side of the approach surf&tequal to the eleation of the approach surface at
that point; and

b) along the runway centre line and its extension after the threshedplial to the elevation
of the nearest point on the centre line of the runway or its extension.
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Note: As a result of b) the transitionaurfaces along the line parallel to the runway centre line
will be curved if the runway profile is curved, or a plane if the runway profile is a straight line.
The upper edge of the transitional surfaces will also be a curved or a straight line depending

the runway profile.

4.2.2.4The slope of the transitional surfaces shall be measured in a vertical plane perpendicular

to the vertical plane containing the runway centre line or its extension.

4.2.2.5The slope of the transitional surface shall nogtsater than 20 per cent.

ta,

TRANSITIONAL
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AXONOMETRIC VIEW

Figure 4-1. Approach surface and transitional surfaces

Effective Date27/11/ 2025

Civil Aviation Authority

108|Page



CAR 139 Partl i Aerodromes Ninth Edition

4.2.3 Inner approach surface

Note: The inner approach surface protects an aeroplane against fixed and mobile obstacles
before the thrghold, in the descent phase of the balked landing or lat@@and manoeuvres
following a standard 3.0° approach. See Figus2 dnd Figure 43.

4.2.3.1 Description.Inner approach surfacA.rectangular portion of the approach surface
immediately precadg the threshold.

4.2.3.2 CharacteristicsThe limits of the inner approach surface shall comprise:

a) an inner edge coincident with the location of the inner edge of the approach surface but of
its own specified length;

b) two sides originating at the endfthe inner edge and extending parallel to the vertical
plane containing the centre line of the runway; and

C) an outer edge parallel to the inner edge.
4.2.3.3The surface mentioned in 4.2.3.2 shall be varied when lateral offset, angular offset or
curvedapproaches are utilized; two sides originating at the ends of the inner edge and extending

parallel to the extended centre line of the lateral offset, angular offset or curved ground track.

4.2.3.4The dimensions of the inner approach surface forinsirument runway shall not be less
than those specified in Table34

4.2.3.5The dimensions of the inner approach surface forprenision approach runway shall
not be less than those specified in Tabe 4

4.2.3.6The dimensions of the inner approachface for precision approach runway shall not be
less than those specified in Tablé.4

4.2.3.71f the slope of the approach surface is reduced, the length of the inner approach surface
shall be increased to provide protection to a height of 45 m (L50 ft

Table 4-3. Dimensions of inner approach surfacd Non-instrument runways

Aeroplane design group I lIA-IIB |lIC 1] v \Y
Length of inner edge 60 m 80 m 100m (110 m 120 m 120 m
Length 900m |1125m [1350m 1350m (1350m (1350m

a The length dinner edge is increased to 140 m on those aerodromes that accommodate a co(
aeroplane that is not equipped with digital avionics that provide steering commands to ma
established trac&uring the gearound manoeuvre.

bSee 4.2.3.7.
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Table 4-4. Dimensions of inner approach surfacd Non-precision approach runways

Aeroplane design group I A -IIB |lIC 1] \Y Y
Length of inner edge 80 m 80 m 120m 120 m 120 m 120 m
Length 1350m 1350m (1350m [1350m [1350m (1350 m

aThe lengh of inner edge is increased to 140 m on those aerodromes that accommodate a co
aeroplane that is not equipped with digital avionics that provide steering commands to ma
established track during the-goound manoeuvre.

bSee 4.2.3.7.

Table 4-5. Dimensions of inner approach surfacéd Precision approach runways

Aeroplane design group I A -IIB |lIC 1] \Y Y
Length of inner edge 90 m 90 m 120m 120 m 120 m 120 m
Length 1350m 1350m (1350m [1350m (1350m (1350 m

aThe lergth of inner edge is increased to 140 m on those aerodromes that accommodate a code
aeroplane that is not equipped with digital avionics that provide steering commands to maintain &
established track during the-goound manoeuvre.

bSee 4.2.3.7.

4.2 .4 Inner transitional surfaces

Note: The inner transitional surfaces aim at establishing the airspace to be maintained free from
fixed and mobile obstacles to protect an aeroplane in the climb phase of the balked landing or
late gearound manoeuvee following a standard 3.0° approach, beyond the inner approach
surface. See Figure-2 and Figure 43.

4.2.4.1 DescriptionInner transitional surfaces:

a) Nonrinstrument and neprecision approach runwa$$A complex surface at a specified
distance fromhe runway centre line consisting of two successive sections: a first section
that rises vertically to a given height, followed by a second inclined section that slopes
upwards and outwards to a specified height; and

b) Precision approach runwa¥$ A surfacesimilar to the transitional surface but closer to
the runway.

4.2.4.2 CharacteristicsOn norinstrument and neprecision approach runways:

a) the limits of the vertical section of the inner transitional surface shall comprise:
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1) a lower edge beginning ohd side of the inner approach surface at a specified height
above the inner edge of that surface, extending down the side of the inner approach
surface to its inner edge, from there along a line parallel to and at a specified distance
from the runway cengrline, and its extension, to a specified length after the threshold
and from there, vertically to a specific height; and

2) an upper edge parallel to, and at a specified height above, the runway centre line;
b) the limits of the inclined section of the inrteainsitional surface shall comprise:
1) a lower edge beginning at the end of the inner approach surface and extending down
the side of the inner approach surface to the upper edge of the vertical section, from

there along the upper edge of the vertical sact@nd

2) an upper edge parallel to and at 60 m above the elevation of the highest threshold of
the runway.

4.2.4.3 Characteristics.On precision approach runways, the limits of the inner transitional
surfaceshall comprise:

a) a lower edge beginning at tlead of the inner approach surface and extending down the
side of theinner approach surface to the inner edge of that surface, from there along a
line parallel to and at specified distance from the runway centre line and its extension to
the inner edge fothe balkedlanding surface and from there up the side of the balked
landing surface to the upper edge; and

b) an upper edge located at 60 m above the elevation of the highest threshold of the runway.

4.2.4.40n noninstrument and neprecision approach nways, the elevation of a point shall be:
a) on the lower edge of the vertical section:

1) along the side of the inner approach surfdceequal to the elevation of the inner
approactsurface at that point; and

2) after the inner edge of the inner approach serfacequal to the elevation of the
nearest poinbn the centre line of the runway or its extension;

b) on the upper edge of the vertical sectébnequal to a specific height above the nearest
point on the centre line of the runway or its extension;

c) on the laver edge of the inclined section:

1) along the side of the inner approach surfdceequal to the elevation of the inner
approachsurface at that point; and
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2) along the upper edge of the lower sectionequal to the elevation of the upper edge
of thelower setion at that point.

Note As a result of a), b) and c) the two sections of the inner transitional surfaces along the
centreline of the runway will be curved if the runway profile is curved, or a plane if the runway
profile is a straightine. The upper @ges of both sections of the inner transitional surfaces will
also be curved or straight linekepending on the runway profile.

4.2.4.50n precision approach runways, the elevation of a point on the lower edge shall be:

a) along the side of the inner appecbasurface and balked landing surfé@ceequal to the
elevation of the particular surface at that point; and

b) along the runway centre line and its extensdorequal to the elevation of the nearest
point on the centre line of the runway or its extension;

Note: As a result of b) the inner transitional surfaces along the centre line of the runway will be
curved if the runway profile is curved, or a plane if the runway profile is a straight line. The
upper edge of the inner transitional surfaces will also lived or a straight line depending

on the runway profile.

4.2.4.6The slope of the inner transitional surfaces shall be measured:

a) between the inner edges of the inner approach surface and balked landing surface: in a
vertical plane perpendicular to the vertipldne containing the runway centre line and its
extension;

b) before the inner edge of the inner approach surface:

1) where straightn approaches are utilized: in a vertical plane perpendicular to the
vertical plane containing the runway centre line anedtsnsion; and

2) where lateral offset, angular offset or curved approaches are utilized: along any
straight part of the approach, in a vertical plane perpendicular to the vertical plane
containing the straight part of the approach or, along any curvedfgag approach,
in the vertical plane tangent with the curved ground track.

4.2.4.7The slope of the inner transitional surfaces for-mstrument runway shall not be greater
than, and the height of the vertical section not lower than, that specifiedblia 46.

4.2.4.8The slope of the inner transitional surfaces for-pogcision approach runway shall not
be greater than, and the height of the vertical section not lower than, that specified inT.able 4

4.2.4.9The slope of the inner transitiorglrfaces for precision runway shall not be greater than
that specified in Table-8.
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Table 4-6. Dimensions of inner transitional surface® Non-instrument runways

Aeroplane design group I A -IIB |lIC 1] \Y Y
Height of the vertical section 6 m 6 m 8.4m 10 m 5m 5m
Slope of the inclined section 40% 140 % 33.3% [33.3% [33.3% [33.3%
Length a a 1800m (1800m |1800m (1800 m
aTo the end of the strip.

b Or to the end of the runway, whichever is less.

Table 4-7. Dimensions of inner transitional surcesd Non-precision approach runways

Aeroplane design group I A -IIB |lIC 1] \Y Y
Height of the vertical section 6 m 6 m 5m 5m 5m 5m
Slope of the inclined section 40% 140 % 33.3% [33.3% [33.3% [33.3%
Length a a 1800m (1800m [1800m (1800 m
aTo the end of the strip.

b Or to the end of the runway, whichever is less.

Table 4-8. Slopes of inner transitional surface® Precision approach runways

Aeroplane design group I A -IIB |lIC 1] \Y Y
Slope 40% 40 % 33.3% [33.3% [33.3% [33.3%
Length a a a a a a
aSee 4.2.4.3.

4.2.5 Balked landing surface

Note: The balked landing surface is intended to be implemented on precision approach runways,
where the balked landing might be initiated at low height above the threshold and the climb
phase of thenanoeuvre is not necessarily covered by the inner transitional surfaces. The balked
landing surface aims at establishing the airspace to be maintained free from fixed and mobile
obstacles to protect an aeroplane in the climb phase of the balked landiate agoaround
manoeuvres following a standard 3.0° approach, beyond the inner transitional surfaces. See
Figure 4-3.

4.2.5.1 DescriptionBalked landing surface. An inclined surface located at a specified distance
after the threshold, extending betwéke inner transitional surfaces.

4.2.5.2 Characteristics.The limits of the balked landing surface shall comprise:
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a) an inner edge horizontal and perpendicular to the centre line of the runway and located at
a specified distance after the threshold;

b) two sides originating at the ends of the inner edge and diverging uniformly at a specified
rate from the vertical plane containing the centre line of the runway; and

c) an outer edge parallel to the inner edge and located at 60 m above the elevation of the
highestthreshold of the runway.

4.2.5.3The elevation of the inner edge shall be equal to the elevation of the nearest point on the
runway centre line.

4.2.5.4The slope of the balked landing surface shall be measured in the vertical plane containing
the cente line of the runway and its extension;

4.2.5.5The slope of the balked landing surface shall not be greater than, and its other dimensions
not less than, those specified in Tabi@.4

Table 4-9. Dimensions and slopes of balked landing surface

Aeroplane design group I A -IIB |lIC 1] \Y Y
Distance from threshold a a 1800m [1800m (1800ns (1800 m
Length of inner edge 90 m 90 m 120m 120 m 120 m 120 m
Divergence (each side) 10% 10% 10% 10% 10% 10%
Slope 5% 4% 3.33% [3.33% 3.33% 3.33%

a. End ofthe strip.

b.Or end of runway whichever is less.

c. The length of inner edge is increased to 140 m on those aerodromes that accommod
letter F aeroplane that is not equipped with digital avionics that provide steering comn
maintain an estdished track during the garound manoeuvre.
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Figure 4-2 Inner approach and inner transitional surfaces on a nofprecision approach
runway
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Figure 4-3 Obstacle free zone oa precision approach runway
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4.3 Obstacle evaluation surfaces (OES)

Note 1:The purpose of the obstacle evaluation surfaces is to establish the airspace necessary to
determine the acceptability of obstacles by evaluating their impact on existing amtdfuted
aeroplane operations at an aerodrome. The impact is evaluated on safety, regularity and
demand of the operations identified by the Civil Aviation Authority.

Note 2:The OES detailed in the following specifications address most common fligatiopsr

and operating minima. When the flight operations differ (e.g. variance in alignment, approach
slope, approach minima) specific obstacle evaluation surfaces may need to be established.
Depending on the flight operations and procedures available aemaodrome, the OES may

have specifications as specified in the following provisions or may be varied to fit the operations
at the aerodrome (e.g. in case of increased minima or where circling does not occur on one side
of the runway). There will be inste@s where additional obstacle evaluation surfaces, beyond
what are specified in this section, may be required as the OES or its variations do not
satisfactorily cover the local aeroplane operations specific to the aerodrome.

Note 3:Detailed specificatios on the variation of the OES and their design are contained in
PANSAerodromes (Doc 9981).

4.3.1 General

4.3.1.1The Civil Aviation Authorityshall establishthe obstacle evaluation surfaces specified in
4.5.2 to protect the existing and/or intendedpkne operations at an aerodrome.

4.3.1.2 The characteristics and dimensions of the obstacle evaluation swstiadlese in
accordance with the provisions contained in 4.3.2 to 4.3.6.

4.3.1.3 Where it is necessary to preserve the accessibility of radrame toexisting and
planned operations, the provisions applicable to OFS contained in 4.4.4 tsh@kaply to the
identified obstacle evaluation surface.

Note Detailed specifications are contained in PANS&odromes (Doc 9981), Part Il, Chapter
10.

4.3.2 Horizontal surface

Note: The purpose of the horizontal surface is to protect the airspace for circling procedures.
The horizontal surface also provides some protection for visual circuits and terminal instrument
flight procedures, including P approaches, early turning missed approaches and early
turning departures.

The design of the horizontal surface is consistent with the dimensions of the visual manoeuvring
area provided in PAN®PS, (Doc 8168, Volume I, Part 1, Section 4, Chapter 7).

4.3.2.1Description. Horizontal surface.A surface, or a combination of surfaces, located in a
horizontal plane, or in a series of horizontal planes, above an aerodrome and its environs.
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4 .3.2.2Characteristics. The outer limits of the horizontal surface glibbe circular arcs centred
on runway thresholds joined tangentially by straight lines.

4.3.2.3The height of the horizontal surface shall be measured above the aerodrome elevation.

4.3.2.4A horizontal surface shall have a radius of not less thanadmaight of not greater than,
those specified in Table H0.

Table 4-10. Dimensions of horizontal surface

Aeroplane design group |l A -IIB |lIC 1] \Y \
Radius 3350m (5350m [10750m 10750 m |10 750 m |10 750 m
Height 45 m 60 m 90 m 90 m 90 m 90 m

Note: Where a runway is intended for the operations of aeroplanes of different aeroplane design
groups, all the horizontal surfaces specified by the radii and heights associated with these
groups are retained and the horizontal surface is composed of raufiipfaces located at
different heights above the aerodrome elevation.
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Figure 4-4. Horizontal surface
4.3.3 Surface for straightin instrument approaches

Note: The purpose of the surface for straightinstrument approaches is to establish the
airspace where obstacles may have an impact on straghtstrument approaches, where the
horizontal surface(s) or parts thereof are not established. As a single obstacle evaluation surface
cannot address the varietf all possible instrument approach procedures, only most common
straightin instrument approaches other than precision approaches are considered. The surfaces
for precision approaches are established in 4.3.4.
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4.3.3.1 Description.Surface for straighin instrument approaches. A combination of surfaces,
located in a series of horizontal planes above an aerodrome and its environs.

4.3.3.2Characteristics. The surface for straight instrument approaches should consist of:

a) alower part corresponding tie horizontal surface applicable to ADG |;

b) an upper part corresponding to that part of the horizontal surface applicable to ADG Il
and lll extending beyond the lateral limit of the lower section and delineated by the
rectangle of following sides:

1) two shater sides perpendicular to and centred on the runway centre line and its
extension; and

2) two longer sides extending parallel to the runway centre line and its extension from a
given distance before and after the thresholds of the runway.

Note: The charateristics of the surface for straigit instrument approaches specified in
4.3.3.2 are applicable to all ADGs.

4.3.3.3 The heights of the lower section and upper section shall be measured above the
aerodrome elevation.

4.3.3.4The heights of the surfader straightin instrument approaches shall not be greater than,
and its other dimensions not less than, those specified in Tdldle 4

Table 4-11. Dimensions of surface for straightn instrument approaches

Aeroplane design group ltoV

Lower section Height 45 m
Length Horizontal
OES as
per ADG |

Upper section Height 60 m
Length of shorter side 7410 m
Length of longer side from 5350 m

the threshold or thresholds
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Figure 4-5. Surface for straightin instrument approaches
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4.3.4 Surface for precision approaches

Note: The purpose of the surface for precision approaches is to establish the airspace where
obstacles may have an impact on common stramgptecision approach procedures (using ILS

or MLS, gound based augmentation system (GBAS) or satblised augmentation system
(SBAS) CAT 1). The design of the surface is consistent with the dimensions of the basic ILS
surfaces provided in PANSPS (Doc 8186) Volume II, Part Il, Section |, Chapter 1.
Adjustments to the surface may be necessary in case of offset procedures.

4.3.4.1 Description.Surface for precision approaches. A complex surface composed of:
a) an approach component consisting of an inclined surface preceding the threshold;

b) a missed approAccomponent consisting of an inclined surface located at a specific
distance after the threshold,;

c) transitional components consisting of complex surfaces at a specified distance from the
runway centre line and along the approach component and missedcappoagonent,
that slopes upwards and outwards; and

d) a lower component specified by a rectangular surface within the inner edges of the above
components.

Note: The transitional components consist of a pair of surfaces, located on either side of the
runwaycentre line. Each surface of this pair is called a transitional component.

4.3.4.2 CharacteristicsThe limits of the approach component of the surface for precision
approaches should comprise:

a) an inner edge of specified length, horizontal and pelipelad to the extended centre line
of the runway and located at a specified distance before the threshold;

b) two sides originating at the ends of the inner edge and diverging uniformly at a specified
rate from the extended centre line of the runway to aifspe distance and diverging
uniformly thereafter at another specified rate for the remainder of the length of the
approach component; and

c) an outer edge parallel to the inner edge.

4.3.4.3The elevation of the inner edge of the approach componentehatjual to the elevation
of the midpoint of the threshold.

4.3.4.4The slope of the approach component shall be measured in the vertical plane containing
the centre line of the runway and its extension.
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4.3.4.5 CharacteristicsThe limits of the missedpproach component of surface for precision
approaches should comprise:

a) an inner edge of specified length, horizontal and perpendicular to the extended centre line
of the runway and located at a specified distance after the threshold;

b) two sides originatig at the ends of the inner edge and diverging uniformly at a specified
rate from the extended centre line of the runway to a specified distance and diverging
uniformly thereafter at another specified rate for the remainder of the length of the missed
appoach component; and

c) an outer edge parallel to the inner edge.

4.3.4.6The elevation of the inner edge of the missed approach component shall be equal to the
elevation of the midpoint of the threshold

Note: In some cases, the inner edge of the missguoaph component may be below the
elevation of the midpoint of the threshold, for example where runways slope upward.

4.3.4.7The slope of the missed approach component shall be measured in the vertical plane
containing the centre line of the runway arsdeixtension.

4.3.4.8The limits of the transitional component of the surface for precapproaches should
comprise:

a) a lower edge beginning on the side of the approach component at the elevation of the
upper edge and extending down the side of theoagp component to the inner edge of
the approacltomponent, from there along a line extending horizontally to the inner edge
of the missed approach component, and from there extending up the side of the missed
approach component to the upper edge; and

b) anupper edge located at 300 m above the threshold elevation.
4.3.4.9The elevation of a point on the lower edge of the transitional component shall be:

a) along the side of the approach component and missed approach condpcecprdl to
the elevatiorof theparticular surface at that point; and

b) between the inner edges of the approach component and missed approach codnponent
equal tathe elevation of the midpoint of the threshold.

Note In some cases, the lower edge of the transitional component may hethelelevation of
themidpoint of the threshold, for example where runways slope upward.

4.3.4.10 The slope of the transitional component shall be measured in the vertical plane
perpendicular to the centre line of the runway and its extension.
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4.3.4.11 Maracteristics. The limits of the lower component of the surface for precision
approaches should comprise:

a) two shorter sides corresponding with the inner edge of the approach component and
missed approach component; and

b) two longer sides corresponding vihe inner edges of the transitional components.

4.3.4.12The elevation of a point on the lower component shall be equal to the elevation of the
midpoint of the threshold

4.3.4.13The slopes of the different components of the surface for precisiooaapprunways
shall not be greater than, and their other dimensions not less than, those specified islZable 4

Table 4-12. Dimensions of surface for precision approaches

Aeroplane design group [toV
Distance from threshold 60m
Length of inner edge 300 m
1stsection |Length 3000 m
Approach component Divergence (each side) 15%
Slope 2%
2nd section |Length 9600 m
Divergence (each side) 15%
Slope 25%
Distance after threshold 900 m
Length of inner edge 300 m
lstsection |Length 1800m
Missed approach component Divergence (each side) 17.48 %
Slope 25%
2nd section |Length 10200 m
Divergence (each side) 25 %
Slope 25 %
Transitional component Slope 14.3 %

Effective Date27/11/ 2025 Civil Aviation Authority 124|Page



CAR 139 Partl i Aerodromes Ninth Edition

Missed approach 2nd section

Miszed approach 1st zection

) Approach 2nd section
i r=* Approach 1st section |

I B ] J|
A l ,—l’ A
4
B,
| Plan view |
N /%///‘:/
Mizsed approach 2nd section / \ Approach 2nd section
Missed approach 1st section Approach 1zt section
| Cross section A-A |

e

| Cross section B-B |

Approach 2nd section
]

Miszed approach 2nd section

| Axonomefric view |

Figure 4-6. Surface for precision approaches
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4.3.5 Instrument departure surface

Note: The purpose of the instrument departure surface is to establish the airspace where
obstacles may have an impact on aircraft following an omnidirectional instrumeartdes
procedure. The design of the instrument departure surface is consistent with the dimensions
provided in PANSOPS (Doc 8168, Volume Il, Part I, Section 3, Chapter 4).

4.3.5.1 DescriptionInstrument departure surfaden inclined surface, along threanway centre
line and its extension after the end of the takalistance available.

4.3.5.2 CharacteristicsThe limits of the instrument departure surface should comprise:

a) an inner edge of specified length, horizontal and perpendicular to the keatof the
runway and located at the end of the takedistance available;

b) two sides originating at the ends of the inner edge and diverging uniformly at a specified
rate from the extended centre line of the runway to a specified distance and divergin
uniformly thereafter at another specified rate for the remainder of the length of the
instrument departure surface; and

c) an outer edge parallel to the inner edge.

4.3.5.3The elevation of the inner edge shall be 5 m above the elevation of the runivaylioen
and its extension at the end of the talkkedistance available.

4.3.5.4The slope of the instrument departure surface shall be measured in the vertical plane
containing the centre line of the runway and its extension.

4.3.5.5The slope of thenstrument departure surface shall not be greater than, and its other
dimensions not less than, those specified in Talilg.4

Aeroplane design group [toV

Length of inner edge 300 m

Slope 25 %
First section Length 3500 m
Divergence 26.8 %
Secmd section Length 8 300 m
Divergence 57.8%
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Figure 4-7. Instrument departure surface

4.3.6 Takeoff climb surface

Note 1: The purpose of the taladf climb surface is to establish the airspace where obstacles
may have an impact on aircraft opearay limitations during takeoff under norcritical

operating conditions.
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The design of the takaf climb surface is consistent with the tak€ obstacle clearance
limitations provided in thé\eroplane Performance Manu@oc 10064, Chapter 3), and Annex
6, Part I.

Note 2 Obstacles that have no impact on aircraft operating limitations during-eékander
noncritical operating conditions could have an impact in case of engine failure or abnormal
(e.g. extremeaveather conditions) and emergency situagi¢e.g. system failure).

4.3.6.1 Description.Takeoff climb surface. An inclined surface beyond the end of the déke
distance available.

4.3.6.2 CharacteristicsThe limits of the takeff climb surface should comprise:

a) an inner edge horizontal apérpendicular to the centre line of the runway and located at
a specified distance beyond the end of the runway or at the end of thefftdistance
available;

b) two sides originating at the ends of the inner edge, diverging uniformly at a specified rate
from the takeoff ground track to a specified final width and continuing thereafter at that
width for the remainder of the length of the taiféclimb surface; and

c) an outer edge horizontal and perpendicular to the specifiesbthltack.

4.3.6.3The @ove surface shall vary when ta&# flight paths involving turns are utilized; two
sides originating at the end of the inner edge and diverging uniformly at a specified rate from the
extended centre line of the ta&Hf ground track to a specified finalidth, and extending
thereafter parallel to the takdf ground track for the remainder of the length of the -aifite

climb surface.

4.3.6.4The elevation of the inner edge shall be equal to the highest point on the extended runway
centre line between thend of the takeff run available and the inner edge of the takeclimb
surface.

4.3.6.5The slope of the takeff climb surface shall be measured:

a) in the vertical plane containing the centre line of the runway and its extension where
straight takeoff flight path are utilized;

b) along any straight part of the také flight path, in the vertical plane containing the
centre line of the takeff flight path or, along any curved part of the tak&flight path,
in the vertical plane tangent with the tedd flight path where takeff flight paths
involving turns are utilized.
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4.3.6.60n runways intended for operations of aeroplanes with a maximum certificateafftake
mass up to 5 700 kg, the slope of the taKeclimb surface shall not be greater than, @sd
other dimensions not less than, those specified in Tdlleéxcept that:

a) a lesser length should be adopted for the-tdkelimb surface where such lesser length
would be consistent with procedural measures adopted to govern the outward flight of
aeroplanes; and

b) a higher slope should be adopted for the @fkelimb surface where such slope would
be consistent with the operational characteristics of the critical aeroplane operating out of
the runway and the local conditions.

4.3.6.70n runways itended for operations of aeroplanes with a maximum certificateebtbke
mass greater than 5 700 kg, the slope of the-¢éfkelimb surface shall not be greater than, and
its other dimensions not less than, those specified in Tabe dxcept that:

a) a lesser length should be adopted for the -@fkelimb surface where such lesser length
would be consistent with procedural measures adopted to govern the outward flight of
aeroplanes; and

b) a higher slope should be adopted for the @fkelimb surface whee such slope would
be consistent with the operational characteristics of the critical aeroplane operating out of
the runway and the local conditions.

4.3.6.8The slope of the takeff climb surface shall not be increased to facilitate the growth of
obstales.

Note: The slope of the takaff climb surface is intended to adapt to the operations of aeroplanes
whose climb performances on tad climb are such that a slope of 2 per cent is not necessary.
However, this slope is not intended to be increasedeniable the growth of obstacles.
Specifications concerning the increase of the slope of theofhké#mb surface are contained in
PANS-AerodromegDoc 9981), Part Il, Chapter 10.

4.3.6.9The operational characteristics of aeroplanes for which the guismMatended shall be
examined to see if it is desirable to reduce the slope specified in Falard Table 45 to 1.6

per cent when critical operating conditions are to be catered to. If the specified slope is reduced,
corresponding adjustment in thength of the tak®ff climb surface should be made so as to
provide protection to a height equal to that reached with the slopes and lengths in-T4lalec4

4-15.

Table 4-14. Dimensions of takeoff climb surfacei runways with operations of aeroplanes
with a mass up to 5 700 kg
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Aeroplane designgroup [ A -1IB lICa | llla IVa Va
Distance from runway end 30m 60 m - - - -
Length of inner edge 60 m 80m - - - -
Divergence (each side) 10% 10% - - - -
Final width 380 m 580 m - - - -
Length 1600 m 2500 m - - - -
Slope 5% 4% - - - -

IIA and IIB.

distance.

a. Aeroplanes with a mass up to but not including 5 700 kg generally belong to aeroplane desigr|

b. The takeoff climb surface starts at the end of the clearway if the clearway length exceedsdifieqd

Table 4-15. Dimensions of takeoff climb surfacei runways with operations of aeroplanes
with a mass above 5 700 kg

/Aeroplane design group I A -1IB lICa ll a IVa Va
Distance from TODA - - - - - -
Length of inner edge 144 m 156 m 156 m 172 m 180 m 180 m
Divergence (each side) 12.5% 12.5% 12.5% 12.5% 12.5% 12.5%
Final width 1800ma| 1800ma | 1800 mMa | 1800 mMa|1800mMa| 1800 M
Length 10000 m| 10000 m| 10000 m| 10 000 m| 10 000 m 10 000 m
Slope 5% 4% 2% 2% 2% 2%
aWhere giveroperational conditions and performances are met, the final width can be decreased
Specifications concerning this reduction are contained in the Airport Services Manual (Doc 9137
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Figure 4-8 Take-off climb surface

4.4 Obstacle limitation requirements

Obstacle free surfaces

4.4.1 Fixed objects shall not be permitted above the inner approach surface, inner transitional
surfaces and balked landing surface and that complex surface extending between the &sver edg
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of the inner transitional surfaces. Visual aids required for air navigation purposes or those objects
required for aircrafsafety purposes, and which must project into the airspace above the inner
approach surface, inner transitional surfaces and dadkeling surface or that complex surface
extending between the lower edges of the inner transitional surfaces are permitted.

Note: Specifications concerning objects required for aircraft safety purposes are provided in the
Airport Services Manua(Doc 9137), Part 61 Control of ObstaclesSuch objects may for
example consist of arresting systems, arresting cables, arresting beds, FOD detection systems,
wildlife hazard equipment.

4.4.2Visual aids required for air navigation purposes or those fixed slhjeqtired for aircraft

safety purposes and which project into the airspace above the inner approach surface, inner
transitional surfaces and balked landing surface or that complex surface extending between the
lower edges of the inner transitional surasiall be frangible and mounted as low as possible.

4.4.3Mobile objects shall not be permitted above the inner approach surface, inner transitional
surfaces, balked landing surface and that complex surface extending between the lower edges of
the innertransitional surfaces during the use of the runway for landing.

4.4.4New objects or extensions of existing objects shall not be permitted above the approach
surface and transitional surfaces and the complex surface extending between the lower edges of
the transitional surfaces. Equipment and installations required for air navigation or for aircraft
safety purposes, and which must project into the airspace above the approach surface and
transitional surfaces or that complex surface extending between wWer kedges of the
transitional surfaces are permitted.

4.4 5Equipment and installations required for air navigation or for aircraft safety purposes and
which must project into the airspace above the approach surface and transitional surfaces or that
compkex surface extending between the lower edges of the transitional surfaces shall be frangible
and mounted as low as possible.

4.4.6 Existing obstacles above the approach surface, and transitional surfaces or that complex
surface extending between the loveelges of the transitional surfaces shall as far as practicable
be removed.

4.4.7The Civil Aviation Authorityshall ensure that existing terrain and/or obstacles that cannot
be removed and penetrate the approach surface and transitional surfacesanphet surface
extending between the lower edges of the transitional surfaces are only permitted when, after
aeronautical study, it is determined that the obstacles do not adversely affect the safety or
significantly affect the regularity of operationsasroplanes.

4.4.8 The Civil Aviation Authority shall be advised in case existing terrain and/or obstacles
cannot be removed and penetrate the approach surface and transitional surfaces or that complex
surface extending between the lower edges of theitiamal surfaces, which adversely affect

the safety or significantly affect the regularity of operations of aeroplanes.
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Note Detailed specifications concerning aeronautical study are provided in PXeM&romes
(Doc 9981), Part I, Chapter 10.

Obstacleevaluation surfaces

4.49 The Civil Aviation Authorityshall ensure that obstacles penetrating the obstacle evaluation
surfaces are only permitted when, after aeronautical study, it is determined that the obstacles do
not adversely affect the safety ogrsficantly affect the regularity of the existing and intended
operations of aeroplanes.

Note Detailed specifications concerning aeronautical study is given in PA&8Sdromes (Doc
9981), Part Il, Chapter 10.

4.5 Obstacle limitation surfaces requiremets

Note 1:The requirements for obstacle free surfaces are specified on the basis of the intended use
of a runway and are intended to be applied when such use is made of the runway.

Note 2 The requirements for obstacle evaluation surfaces are spedfiethe basis of the
intendeduse and/or intended operations on the runway. When different obstacle evaluation
surfaces overlap eacbther, each individual surface must be considered as they have specific
functions.

4.5.1 Obstacle free surfaces

4.5.1.1The following obstacle free surfaces shall be established for anstmment or non
precision approach runway:

a) approach surface;

b) transitional surfaces;

c) inner approach surface; and
d) inner transitional surfaces.

4.5.1.2 The following obstacle free surfaceshall be established for a precision approach
runway:

a) approach surface;

b) transitional surfaces;

c) inner approach surface;

d) inner transitional surfaces; and
e) balked landing surface.

4.5.2 Obstacle evaluation surfaces
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4.5.2.1The following obstacle evaluati®urfaces shall be established:

a) in case of circling approach and/or visual circditdhe horizontal surface specified in
4.3.2 or a specific OES;

b) in case of straighih instrument approaches other than precision approaches, where the
horizontal surfacesinot established the surface for straighh instrument approaches
specified in 4.3.3 or a specific OES;

c) in case of precision approach proceddirehe surface for precision approaches specified
in 4.3.4 or a specific OES,;

d) in case of instrument departuprocedur® the instrument departure surface specified in
4.3.5 or a specific OES;

e) in case of tak®ff operation® the takeoff climb surface specified in 4.3.6 or a specific
OES; and

f) in case of operations different from the abévespecific OES.

Note 1:Operations mentioned in f) may include curved approach, VFR circuit patterns, etc.

Note 2:Specifications and further guidance related to specific OES are contained in
PANSAerodromes (Doc 9981) and in the Airport Services Manual (Doc 9137), Batb6trol
of Obstacles. o

4.6 Objects outside the obstacle free surfaces and obstacle evaluation surfaces

4.6.11n areas beyond the limits of the obstacle limitation surfaces, at least those objects which
extend to a height of 100 m or more above groundagélten shall be regarded as obstacles,
unless an aeronautical study indicates that they do not constitute a hazard to the operations of
intended aeroplane.

4.6.2The Civil Aviation Authority (CAA) shall be consulted concerning proposed construction
beyondthe limits of the obstacle limitation surfaces that extend above a height established by
CAA, in order to permit an aeronautical study of the effect of such construction on the operation
of aeroplanes.

Note: Further details are given in the CAAGuidarce for obstacle management.
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CHAPTER 5 - VISUAL AIDS FOR NAVIGATION

5.1 Indicators and signalling devices

5.1.1 Wind direction indicator

Application
5.1.1.1An aerodrome shall be equipped with at léastwind direction indicatcs.
Location

5.1.1.2Thewind directionindicatoss shall be located so as to be visible from aircraft in flight or
on the movement area and in such a way as feebdrom the effects of air disturbances
caused by nearhgbjects. This location shall lzEceptedy the Civil Aviation Authority.

Characteristics

5.1.1.3The wind direction indicatoshall be in the form of a truncated cone made of fabric and
shall have a length of not less than 3.6 m and a diameter, at the larger end, of not less
than 0.9 m. Ishallbe constructed so that it gives aagléndication of the direction of the
surface wind and a general indication of the wind speed. The colour or cafhalitse so
selected as to make the wind direction indicator clearly visible and understandable from a
height of at least 300 m, having eed to background. Where practicable, a single colour,
preferably white or orangshallbe used. Where a combination of two colours is required
to give adequate conspicuity against chandmagkgrounds, theghall preferably be
orange and white, red andhite, or black and white, anshall be arranged in five
alternate bandghe first and last bands being the darker coldinese characteristics
shall be subject tacceptancéy the CAA.

5.1.1.4The location of at least one wind direction indicatioallbe marled by a circular band 15
m in diameter and 1.2 m wide. The basldall be centrel about the wind direction
indicator support andhallbe in a colour chosen to give adequate conspicuity, preferably
white.

5.1.1.5Provision shall be made for illuminating at leasne wind indicatorinternally at an
aerodromentended for use at night.

5.1.2 Landing direction indicator

Location
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5.1.2.1Where provided, a landing direction indicator shall be located in a conspicuous place on

the aerodrome.
Characteristics

5.1.2.2The landing directiommd i cat or shal | be
'y
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Figure 5-1. Landing direction indicator
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5.1.3 Signalling lamp

Application

required for

us e at

ni ght

5.1.3.1A signalling lamp shall be provided at a cofigd aerodrome in the aerodrome control

tower.

Characteristics

5.1.3.2 A signalling lamp shall be capable of producing red, green and white signals, and of:

a) being aimed manually at any target as required,;

b) Giving a signal in any one colour followed by a sigimakither of the twather

colours and

c) Transmittinga message in any one of the three colours by Morse Code up to a
speed of at least four words per minute.
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When selecting the green light, use shall be made of the restricted boundary of green ad specifi
in Appendix 1, 2.1.2.

5.1.3.3 The beam spreashall be not less than 1° nor greater than 3°, with negligible light
beyond 3°. When the signalling lamp is intended for use in the daytime the intensity of
the coloured lighshallbe not less than 6 000.cd

5.1.4 Signd panels and signal area

Note The inclusion of detailed specifications for a signal area in this section is not intended to
imply that one has to be provided. Attachment A, Section 17, provides guidance on the need to
provide ground signals. Implementiggandard 26, Appendix 1, specifies the shape, colour and
use of visual ground signals. The Aerodrome Design Manual (Doc 9157), Part 4, provides
guidance on their design.

Location of signal area

5.1.4.1 The signal area shall be located so as to be visible Ifangles of azimuth above an
angle of 10° above the horizontal when viewed from a height of 300 m.

Characteristics of signal area
5.1.4.2 The signal area shall be an even horizontal surface at least 9 m square.

5.1.4.3 The colour of the signal area shall be choserotdrast with the colours of the signal
panels used, and it shall be surrounded by a white border not less than 0.3 m wide.

5.2 Markings

5.2.1 General

Interruption of runway markings

5.2.1.1At an intersection of two (or more) runways the markings of the more impoutanay,
except for the runway side stripe marking, shall be displayed and the markings of the
other runway(s) shall be interrupted. The runway side stripe marking of the more
important runway may be either continued across the intersection or interrupted.

5.2.1.2 The order of importance of runways for the display of runway markings shalbbe
follows:

1st & Precision approach runway;
2ndd  Non-precision approach runway; and

3rd & Norrinstrument runway.
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5.2.1.3 At an intersection of a runway and taxiway the markin§ghe runway shall be
displayed and the markings of the taxiway interrupted, except that runway side stripe
markings may be interrupted.

Note Sees.2.8.7 regarding the manner of connecting runway and taxoeatreline markings

Colour and conspicuity

5.2.1.4 Runway markings shall be white.

Note 1: It has been found that, on runway surfaces of light colour, the conspicuity of white
markings can be improved by outlining them in black.

Note2: It is preferable that the risk of uneven friction characteristiocsy@arkings be reduced in
so far as practicable by the use of a suitable kind of paint.

Note 3: Markings may consist of solid areas or a series of longitudinal stripes providing an
effect equivalent to the solid areas.

5.2.1.5 Taxiway markings, runway turn pad rkangs and aircraft stand markings shall be
yellow.

5.2.1.6 Apron safety lines shall be of a conspicuous colour which shall contrast witlsttht
for aircraft stand marking®r apron safety lines, normally white, outlined in black or
red.

5.2.1.7 At aerodromes whergperations take place at night, pavement markings shaiboe
with reflective materials designed to enhance the visibility of the markings.

5.2.1.8 All airside road markings shall not be painted in yellow
5.2.1.9 All Curbstones located airside shall be paintecaretiwhite.

Note4: Guidanceon reflective materials is given in the Aerodrome Design Manual (Doc 9157),
Part 4.

Unpaved taxiways

5.2.1.10 An unpaved taxiway shall be provided, so far as practicable, with the markings
prescribed for paved taxiways.

5.2.2 Runway desigration marking

Application

5.2.2.1 A runway designation marking shall be provided at the thresholds of a paved runway.
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5.2.2.2 A runway designation marking shall be provided, so far as practicable, at the
thresholds of an unpaved runway.

Location

5.2.2.3 A runway designatiomarking shall be located at a threshold as shown in Figre 5
as appropriate.

Note If the runway threshold is displaced from the extremity of the runway, a sign showing the
designation of the runway may be provided for aeroplanes taking off.

Characteristics

5.2.2.4 A runway designation marking shall consist of a -avwgit number and on parallel
runways shall be supplemented with a letter. On a single runway, dual parallel runways and
triple parallel runways the twdigit number shall be the whole number neatee ongenth of

the magnetic North when viewed from the direction of approach. On four or more parallel
runways, one set of adjacent runways shall be numbered to the nearéshtbneagnetic
azimuth and the other set of adjacent runways numberdtetoext nearest oftenth of the
magnetic azimuth. When the above rule would give a single digit number, it shall be preceded by
a zero.
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Figure 5-2. Runway designation, centre line and threshold markings

5.2.25 In the case of parallel runws, each runway designation number shall be
supplemented by a letter as follows, in the order shown from left to right when viewed from the
direction of approach:

- Fort wo parallel runways: ALO ARO

~

- Forthree parallelrunwaysi L6 A CO0 ARO;

- Forfour paral e | runways: fALO ARO ALO ARO;
- Forfive parallel runways: ALO ACO ARO ALO A
- Forsi x parall el runways: fALO ACO ARO ALO AC

5.2.2.6 The numbers and letters shall be in the form pmghortion shown in Figure-3. The
dimensions Isall be not less than those shown in Figur8, Sout where the numbers are
incorporated in the threshold marking, larger dimensions shall be used in order to fill adequately
the gap between the stripes of the threshold marking.
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5.2.3 Runway centreline marking

Application

5.2.3.1 A runwaycentreline marking shall be provided on a paved runway.

Location

5.2.3.2 A runway centreline marking shall be located along tbhentreline of the runway
between the runway designation markings as shown in Figlreekcept when interpted in
compliance with 5.2.1.1.

Characteristics

5.2.3.3 A runway centreline marking shall consist of a line of uniformly spaced stripes and
gaps. The length of a stripe plus a gap shall be not less than 50 m or more than 75 m. The length
of each stripe shalldat least equal to the length of the gap or 30 m, whichever is greater.
5.2.3.4 The width of the stripes shall be not less than:

- 0.90 m on precision approach category Il and Il runways;

- 0.45 m on no#precision approach runways where the code number is 3amd4,
precision approach category | runways; and

- 0.30 m on nosprecision approach runways where the code number is 1 or 2, and
on nonrinstrument runways.

5.2.4 Threshold marking
Application
5.2.4.1 A threshold marking shall be provided at the threshold of a pavedyunw

5.2.4.2 A threshold marking shall be provided, so far as practicable, at the thresholds of an
unpaved runway.

Note The Aerodrome Design Manual (Doc 9157), Part 4, shows a form of marking which has
been found satisfactory for the marking of downward slapesediately before the threshold.
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Location

5.2.4.3 The stripes of the threshold marking shall commence 6 m from the threshold.

Characteristics

5.2.4.4 A runway threshold marking shall consist of a pattern of longitudinal stripes of
uniform dimensions disposed symmedtlg about thecentreline of a runway as shown
in Figure 52 (A) and (B) for a runway width of 45 m. The number of stripes shall be in
accordance with the runway width as follows:

Runway width

Number of stripeg

18 m

4

23 m

6

30 m

8

45 m

12

60 m

16

Exceptthat on norprecision approach and namstrument runways 45 m or greater in width,
they ma be as shown in Figure(C), subject to approval GAA.

5.2.4.5 The stripes shall extend laterally to within 3 m of the edge of a runway or to a distance
of 27 m on either side of a runwagntreline, whichever results in the smaller lateral
distance. Where a runway designation marking is placed within a threshold marking
there shall be a minimum of three stripes on each side @fktiitecline of the runway.
Where a runway designation marking is placed above a threshold marking, the stripes
shall be continued across the runway. The stripes shall be at least 30 m long and
approximately 1.80 m wide with spacings of approximately 1.80 m between them
except thatwhere the stripes are continued across a runway, a double spacing shall be
used to separate the two stripes nearestegreline of the runway, and in the case
where the designation marking is included within the threshold nmarkis spacing

shall be22.5 m
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Figure 5-3. Form and proportions of numbers and letters for runway designation markings

Transverse stripe

5.2.4.6 Where a threshold is displaced from the extremity of a runway or where the extremity
of arunway is not square with the runwagntreline, a transverse stripe as shown in

Figure 54 (B) shall be added to the threshold marking.

5.2.4.7 A transverse stripe shall be not less than 1.80 m wide.
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Arrows

5.2.4.8 Where a runway threshold is permanently displacedwar conforming to Figure-8
(B) shall be provided on the portion of the runway before the displaced threshold.

5.2.4.9 When a runway threshold is temporarily displaced from the normal position, it shall be
marked as shown in Figure4s(A) or 54 (B) and all meings prior to the displaced
threshold shall be obscured except the runwemtreline marking, which shall be
converted to arrows.

Note 1: In the case where a threshold is temporarily displaced for only a short period of time, it
has been found satisfacy to use markers in the form and colour of a displaced threshold

marking rather than attempting to paint this marking on the runway.

Note 2: Whenthe runway before a displaced threshold is unfit for the surface movement of
aircraft, closed markings, atescribed in 7.1.4, are required to be provided.

Temporarily B
displaced
threshold ‘
h
5
1.2 m mnm + —]-
AA Alll"‘\ t' 1 h=10m mom
o - _1_ Transverse
A mag, b P — = ifng
17 ‘T3 S 1.80 m mnm
E R —=
b - fﬂ‘ Displaced
= = threshold
— aprx_]E
E :
o =
o~ »
E — —3— Dimension of
2 h- 1 — amow head
E asin'A
= -
Rumway
iy Runway
extremity ~ /Exlremity
A~ Temporarily displaced threshald B - Tempaorarily or permanently
displaced threshold

Figure 5-4. Displaced threshold markings

5.2.5 Aiming point marking
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Application

5.2.5.1An aiming point marking shall be provided at each approach end of a paved instrument
runway where the code number is 2, 3 or 4.

5.2.5.2An aiming point markinghallbe provided at each approach end of:
a) A paved norinstrument runway where the code number is 3 or 4;
b) A paved instrument runway where the code number is 1
Whenadditional conspicuity of the aiming point is desirable
Location
5.2.5.3 The aiming point marking shall commence no closer to the threshold than the distance
indicated in the appropriate column of Tabié,%except that, on a runway equipped with
a visual approach slope indicator system, the beginning of the marking b&hall
coincident with the visual approach slope origin.
5.2.5.4 An aiming point marking shall consist of two conspicuous stripes. The dimensions of
the stripes and the lateral spacing between their inner sides shall be in accordance with
the provisions of the apppaate column of Table-3. Where a touchdown zone marking

is provided, the lateral spacing between the markings shall be the same as that of the
touchdown zone marking.
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Landing Distance available
less than 800 m up 1200 m 2400 m 2400 m
Location and dimensionj 800m to but not up to but not and above, and above,
including including 2 40Q codes A, B,C, 0 codesE, F
1200 m m
1) (2) 3) 4) (5) (6)

Distance from threshold tq
T PABIS, Whir PAPIS At origi
if no S. ere S origin
are E_ovided, aiming point| ~ 150m 250m 300m 400 m of PAPI slope
marking commences at
origin of PAPI slope.
Length of stripe 30-45m 30-45m 4560m 45-60m 50m
Width of stripe 4m 6m 6-10m 6-10m 10m
Lateral spacing betwee
inner sides of stripes 6m 9m 1822.5m 1822.5m 22.5m
Notes

a. The greater dimensions of the specified ranges are intended to be used where increased conspicuity is requ

b. The lateral spacing may be varied within these limits to minimize the contamination of the markingelyleyatsits

c. These figures were deduced by reference to the outer main gear wheel span which is element 2 of the

reference code.

Table 51 Location and dimensions of aiming point marking, subject to PAPI slope origin

5.2.6 Touchdown zone making

Application

5.2.6.1A touchdown zone marking shall be provided in the touchdown zone of a paved precision
approach runway where the code number is 2, 3 or 4.

5.2.6.2A touchdown zone markinghall be provided in the touchdown zone of a paved-non
precision approdt or noninstrument runway where the code number is 3 or 4 and
additional conspicuity of the touchdown zone is desirable.

Location and characteristics

5.2.6.3A touchdown zone marking shall consist of pairs of rectangular markings symmetrically
disposed about & runwaycentreline with the number of such pairs related to the
landing distance available and, where the marking is to be displayed at both the approach
directions of a runway, the distance between the thresholds, as follows:
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Landing distance available
or the distance between thresholds Pair(s) of marking

less than 900 m

900 m up to but not including 1 200 m
1200 m up to but not including 1 500 m
1500 m up to but not including 2 400 m
2400 m or more

|~ W IN |k

5.2.6.4A touchdown zone marking shall dorm to either of the two patterns shown in Figure
5-5. For the pattern shown in Figure&s5A), the markings shall be not less than 22.5 m
long and 3 m wide. For the pattern shown in Figute(B), each stripe of each marking
shall be not less than 22rB long and 1.8 m wide with a spacing of 1.5 m between
adjacent stripes. The lateral spacing between the inner sides of the rectangles shall be
equal to that of the aiming point marking where provided. Where an aiming point
marking is not provided, the lat# spacing between the inner sides of the rectangles shall
correspond to the lateral spacing specified for the aiming point marking in Tdble 5
(columns 2, 3, 4 or 5, as appropriate). The pairs of markings shall be provided at
longitudinal spacings of I6 m beginning from the threshold, except that pairs of
touchdown zone markings coincident with or located within 50 m of an aiming point
marking shall be deleted from the pattern.

5.2.6.50n a norprecision approach runway where the code number is 2, an addpain®f
touchdown zone marking stripeball be provided 150 m beyond the beginning of the
aiming point marking.

5.2.7 Runway side stripe marking

Application

5.2.7.1A runway side stripe marking shall be provided between the thresholds of a paved
runway where theres a lack of contrast between the runway edges an8hbaldersor
the surrounding terrain.

5.2.7.2A runway side stripe marking shall be provided on a precision approach runway
irrespective of the contrast between the runway edges andShbeldersor the
surrounding terrain.

Location

5.2.7.3A runway side stripe marking shall consist of two stripes, one placed along each edge of
the runway with the outer edge of each stripe approximately on the edge of the runway,
except that, where the runway is greater than 6@ midlth, the stripeshall be located
30 m from the runwagentreline.
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5.2.7.4Where a runway turn pad is provided, the runway side stripe maskadtoe continued
between the runway and the runway turn pad.

Characteristics

5.2.7.5A runway side stripe shall have amerall width of at least 0.9 m on runways 30 m or
more in width and at least 0.45 m on narrower runways.
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Figure 5-5. Aiming point and touchdown zone markings (illustrated for a runway with a
length of 2 400 m or more)
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5.2.8 Taxiway centre line marking

Application

5.2.8.1Taxiway centreline marking shalbe provided on a paved taxiwaypd apron where the
code number is 3 or 4 in such a way as to provide continuous guidance between the
runwaycentreline and aircraft stands.

5.2.8.2Taxiway centreline markingshall be povided ona paved taxiwaynd apron wheréhe
code number is 1 or 2 in such a way as to provide continuous guidance between the
runwaycentreline and aircraft stands.

5.2.8.3 Taxiway centreline marking shall be proged on a paved runway when thewway is
partof a standard taxioute and:

a) There is no runwagentreline marking; or
b) Where the taxiwagentreline is not coincident with the runwagntreline.

5.2.8.4Where it is necessary to denote the proximity of a ruAa@sgling position, enhanced
taxiway centreline markingshallbe provided.

Note Theprovision of enhanced taxiwagntreline marking may form part of runway incursion
prevention measures.

5.2.8.5Where provided, enhanced taxiwaentre line marking shall be installed at all
taxiway/runway intersectiong that aerodrome.

Location

5.2.8.60n a straight section of a taxiway the taxiveantreline marking shall be located along
the taxiwaycentreline. On a taxiway curve the marking shall continue from the straight
portion of the taxiway at a constant distanaarfrthe outside edge of the curve.

Note See3.9.7and Figure 32.

5.2.8.7At an intersection of a taxiway with a runway where the taxiway serves as an exit from
the runway, the taxiwagentreline markingshall be curved into the runwagentreline
marking as sbwn in Figures % and 526. The taxiwaycentreline markingshall be
extended parallel to the runwagntreline marking for a distance of at least 60 m beyond
the point of tangency where the code number is 3 or 4, and for a distance of at least 30 m
where the code number is 1 or 2.

5.2.8.8 Where taxiwaycentreline marking is provided on a runway in accordance with the
markingshallbe located on theentreline of the designated taxiway.
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5.2.8.9 Where provided:

a)

b)

d)

An enhanced taxiwagentreline marking shall extenffom the runwayholding position
pattern A (as defined in Figure& Taxiway markings) to a distance of up to 47 m in the
direction of travel away from the runway. See figwe @).

If the enhanced taxiwagentreline marking intersects another runwaglding position
marking, such as for a precision approach category Il aufiivay, which is located
within 47 m of the first runwanolding position markingthe enhanced taxiwagentre

line marking shall be interrupted 0.9 m prior to and after theset¢ed runwayolding
position marking. The enhanced taxiwegntreline marking shall continue beyond the
intersected runwaiiolding position marking for at least three dashed line segments or 47
m from start to finish, whichever is greater. See Figureg(5).

If the enhanced taxiwagentre line marking continues through a taxiway/taxiway
intersection that is located within 47 m of the runvi@jding position marking, the
enhanced taxiwagentreline marking shall be interrupted 1.5 m prior to and atfer
point where the intersected taxiwegntreline crosses the enhanced taxiveantreline.
The enhanced taxiwagentreline marking shall continue beyond the taxiway/taxiway
intersection for at least three dashed line segments or 47 m from staighpvihichever

is greater. See Figure?(c).

Where two taxiwaycentre lines converge at or before the runwaglding position
marking, the inner dashed line shall not be less than 3 m in length. See Frgdje 5

Where there are two opposing runwayding position markings and the distance
between the markings is less than 94 m, the enhanced tag@mé&rgline markings shall
extend over this entire distance. The enhanced taxceajyreline markings shall not
extend beyond either runwdnplding positon marking. See Figure B (e).

Characteristics

5.2.8.10 A taxiway centreline marking shall be at leasb tm in width and continuous langth
except where it intersects with a runwiagiding position marking or an intermediate holding
position marking as shawin Figure 56.

5.2.8.11 Enhanced taxiwagentreline marking shall be as shown in Figur&.5
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Figure 5-6 Taxiway markings
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Figure 5-7. Enhanced taxiway centre line marking
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5.2.9 Runway turn pad marking

Application

5.2.9.1Where a runway turn pad is providedrumway turn pad marking shall be provided for
continuous guidance to enable an aeroplane to complete-defy8®e turn and align with
the runwaycentreline.

Location

5.2.9.2The runway turn pad marking shall be curved from the runvesyreline into the turn
pad. The radius of the curve shall be compatible with the manoeuvring capability and
normal taxiing speeds of the aeroplanes for which the runway turn pad is intended. The
intersection angle of the runway turn pad marking with the rurseayreline shall rot
be greater than 30 degrees.

5.2.9.3The runway turn pad marking shall be extended parallel to the rucesatye line
marking for a distance of at least 60 m beyond the point of tangency where the code
number is 3 or 4, and for a distance of at least 30 m whereode number is 1 or 2

5.2.9.4A runway turn pad marking shall guide the aeroplane in such a way as to allow a straight
portion of taxiing before the point where a 1@8gree turn is to be made. The straight
portion of the runway turn pad marking shall beatlal to the outer edge of the runway
turn pad.

5.2.9.5The design of the curve allowing the aeroplane to negotiate -@ei@@e turn shalbe
based on a nose wheel steering angle not exceeding 45 degrees.

5.2.9.6The design of the turn pad marking shall be such tia¢n the cockpit of thaeroplane
remains over the runway turn pad marking, the clearance distance between any wheel of

the aeroplane landing gear and the edge of the runway turn pad shall be not less than
those specified in 3.3.6.

Note: For ease of managring, consideration may be given to providing a larger wieeldge
clearance for codes E and F aeroplanes. See 3.3.7.

Characteristics

5.2.9.7A runway turn pad marking shall be at least 15 cm in width and continuous in length.

5.2.10 Runway-holding position marking

Application and location

5.2.10.71A runway-holding position marking shall be displayed along a runtaging position.
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Note Sees.4.2 concerning the provision of signs at runwayding positions.
Characteristics

5.2.10.2At an intersection of a taxiway and a Riistrument, nofprecision approach or talaf
runway, the runwayolding position marking shall be as shown in Figu& pattern
pattern A

5.2.10.3Nhere a single runwalyolding position is provided at an intersection of a taxiway and a
precision approach catexy I, 1l or Ill runway, the runwayolding position marking
shall be as shown in Figureg pattern A. Where two or three runwiaglding positions
are provided at such an intersection, the runtwlging position marking closer
(closest) to the runway ah be as shown in Figure-& pattern A and the markings
farther from the runway shall be as shown in Figufe pattern B.

5.2.10.4The runwayholding position marking displayed at a runwaglding position
established in accordance with 3.12.3 shall be asrsioWwigure 56, pattern A.

5.2.10.8Jntil 26 November2026, the dimensions of runwayolding position markings shall be
as shown in figure-8, pattern Al (or A2) or pattern B1 (or B2), as appropriate.

5.2.10.6As of 26 NovembeR026, the dimensions of runwéyolding paition marking shall be
as shown in Figure-B, pattern A2 or pattern B2, as appropriate.

5.2.10.Mhere increased conspicuity of the runwenjding position is required, tldimensions
of runwayholding position marking shall be as shown in Figur8, Pattern & or
pattern B, as appropriate.

Note Anincreased conspicuity of the runwhglding position can be required, notably to avoid
incursion risks.

5.2.10.8Nhere a pattern B runwéyolding position marking is located on an area where it
would exceed 60 minlength,he term ACAT 110 or ACAT 111
marked on the surface at the ends of the rurwagting position marking and at equal
intervals of 45 m maximum between successive marks. The letters shall be not less than
1.8 m high and shall be glad not more than 0.9 m beyond the holding position
marking.

5.2.10.9The runwayholding position marking displayed at a runway/runway intersection shall
be perpendicular to theentreline of the runway forming part of the standard tepate.
The pattern of thenarking shall be as shown in Figurébpattern 2.
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Figure 5-8. Runway-holding position markings

Note Patterns Al and B1 are no longer valid after 2026.

5.2.11 Intermediate holding position marking

Application and location

5.2.11.An intermediate holding posiin marking shall be displayed along an intermediate
holding position

5.2.11.2Vhere an intermediate holding position marking is displayed at an intersection of two
paved taxiways, it shall be located across the taxiway at sufficient distance from the near
edge 6 the intersecting taxiway to ensure safe clearance between taxiing aircraft. It shall
be coincident with a stop bar or intermediate holding position lights, where provided.

Characteristics

5.2.11.3An intermediate holding position marking shall consist of alsibgoken line as shown
in Figure 56.

Effective Date27/11/ 2025 Civil Aviation Authority 156|Page



CAR 139 Partl i Aerodromes Ninth Edition

5.2.12 VOR aerodrome checkpoint marking
Application

5.2.12.0When a VOR aerodrome checkpoint is established, it shall be indicated by a VOR
aerodrome checkpoint marking and sign.

Note See5.4.4 for VOR aerodrome checkpoint sign.
5.2.12.5ite selection

Note Guidance on the selection of sites for VOR aerodrome checkpoints is giaenex 10,
volume 1, attachment E.

Location

5.2.12.3A VOR aerodrome checkpoint marking shalldentrel on the spot at which an aircraft
is to be parked to receivke correct VOR signal.

Characteristics

5.2.12.4A VOR aerodrome checkpoint marking shall consist of a circle 6 m in diameter and
have a line width of 15 cm (see Figur® 5A)).

5.2.12.8Nhen it is preferable for an aircraft to be aligned in a specific directiong alhiall be
provided that passes through ttemtreof the circle on the desired azimuth. The line shall
extend 6 m outside the circle in the desired direction of heading and terminate in an
arrowhead. The width of the line shall be 15 cm (see Fig@réB)).

5.2.12.6A VOR aerodrome checkpoint marking shall preferably be white in coloushmlt
differ from colours used for the taxiway markings

Note To provide contrast, markings may be bordered with black.
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Mote.— A direction line need only be provided when an aircraft must be aligned in a specific direction.

Figure 5-9. VOR aerodrome checkpoint marking

5.2.13 Aircraft stand marking

Note Guidanceon the layout of aircraft stand markings is contained in the Aerodrome Design
Manual (Doc 9157), Part 4

Application

5.2.13.1Aircraft stand markings shall be provided for designated parkasigipns o a paved
apron.

Location

5.2.13.2Aircraft standmarkings on a paved apron shadl located so as to provide the clearances
specified in 313.6 when the nose wheel follows the stand marking.

Characteristics

5.2.13.3Aircraft stand markings shall include such elemesotshas stand identification, lead
line, turn bar, turning line, alignment bar, stop line and-eadliine, as are required by
the parking configuration and to complement other parking aids.

5.2.13.4Aircraft stand identification (letter and/or number) shallibcluded in the leath line a
short distance after the beginning of the t{gatine. The height of the identification shall
be adequate to be readable from the cockpit of aircraft using the stand

5.2.13.8Nhere two sets of aircraft stand markings are sup@&segh on each other in order to
permit more flexible use of the apron and it is difficult to identify which stand marking
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shall be followed, or safety would be impaired if the wrong marking wi®fed, then
identification ofthe aircraft for which each sef markings is intended shall be added to
the stand identificatian

Note Example: 2AB747, 2BF28

5.2.13.6.eadin, turning and lea@ut lines shall normally be continuous in length and have a
width of not less than 15 cm. Where one or more sets of stand ngsirlare
superimposed on a stand marking, the lines shall be continuous for the most demanding
aircraft and broken for other aircraft.

5.2.13.7The curved portions of lead, turning and leaaut lines shall have radii appropriate to
the most demanding aircraftpy for which the markings are intended.

5.2.13.8Nhere it is intended that an aircraft proceed in one direction only, arrows pamthrey
direction to be followed shall be added as part of theileatd leaebut lines.

5.2.13.9A turn bar shall be located at rightgés to the leath line, abeam the left pilot position
at the point of initiation of any intended turn. It shall have a length and width of not less
than 6 m and 15 cm, respectively, and include an arrowhead to indicate the direction of
turn.

Note The distances to be maintained between the turn bar and theiheéide may vary
according to different aircraft typespnsideringg he pi |l ot 6s fi el d of vi ew.

5.2.13.10f more than one turn bar and/or stop line is required, they shall be coded.
5.2.13.11An alignment bar shhbe placed so as to be coincident with the exteeatreline of
the aircraft in the specified parking position and visible to the pilot during the final part of

the parking manoeuvre. It shall have a width of not less than 15 cm.

5.2.13.12 stop line shall bdocated at right angles to the alignment bar, abeam the left pilot
position at the intended point of stop. It shall have a length and width of not less than 6 m
and 15 cm, respectively.

Note The distances to be maintained between the stop line and #teirleline may vary
according to different aircraft typespnsideringg he pi |l ot 6s fi el d of vi ew.

5.2.14 Apron safety lines

Note Guidance on apron safety lines is contained in the Aerodrome Design Manual (Doc 9157),
Part 4.

Application
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5.2.14.1Apron safety lines shlalbe provided on a paved apron as required by the parking
configurations and ground facilitiéas pettheillustrationbelow)

Apron safety lines marking
Location
5.2.14.2Apron safety lines shall be located so as to define the areas intended for usenly grou
vehicles and other aircraft servicing equipment, etc., to provide safe separation from
aircraft.

Characteristics

5.2.14.3Apron safety lines shall include such elements as wing tip clearance lines and service
road boundary lines as required by the parkingigarditions and ground facilities.

5.2.14.4An apron safety line shall be continuous in length and at least 10 cm in width.

5.2.15 Road-holding position marking

Application
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5.2.15.1 A roadholding position marking shall be provided at all road entrances to a runway.
Location

5.2.15.2 The roadholding position marking shall be located across the road at the holding
position.

Characteristics

5.2.15.3 The roadholding position marking shall be in accordance with the local road traffic
regulations except that yellow shall not be used for anydrosarkingson theairside

5.2.16 Mandatory instruction marking

Note Guidanceon mandatory instruction marking is given in the Aerodrome Design Manual
(Doc 9157), Part 4.

Application

5.2.16.Where it is impracticable to install a mandatory instructigm in accordace with 5.4
a mandatory instruction marking shall be provided on the surface of the pavement.

5.2.16.2Where operationally required, such as on taxiways exceeding 60 m in width, or to assist
in the prevention of a runway incursion, a mandatory instruction shgil e
supplemented by a mandatory instruction marking.

Location

5.2.16.3 The mandatory instruction marking on taxiways where @MGWS is up to but not
including 9 mshall be located across the taxiway equally placed about the tazémn&g
line and on thénolding side of the runwaliolding position marking as shown in Figure
5-10 (A). The distance between the nearest edge of the marking and the-hoidiay
position marking or the taxiwagentreline marking shall be not less than 1 m.

5.2.16.4 The mandatory instrion marking on taxiways where tf@MGWS from 9 m up to
but not including 15 nshall be located on both sides of the taxiwamtreline marking
and on the holding side of the runwhglding position marking as shown in Figurd®
(B). The distance betwaethe nearest edge of the marking and the rurvedging
position marking or the taxiwagentreline marking shall be not less than 1 m.

5.2.16.5Except where operationally requirethd with the approval o€CAA, a mandator
instruction markinghall notbe locatedn a runway.

Characteristics
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5.2.16.6 A mandatory instruction marking shall consist of mscription in white on a red
background. Except for a NO ENTRY marking, the inscription shall provide information
identical to that of the associated mandatory instrudtigim.

5.2.16.7 A NO ENTRY marking shall consist of an inscription in white reading NO ENTRY on
a red background.

5.2.16.8 Where there is insufficient contrast beemethe marking and the pavemsatface, the
mandatory instruction marking shall include an appropriatddypipreferably white or
black.

5.2.16.9 The character height shall be 4 m for inscriptions wher©WM&WS is from 6 m up to
but not including 15 mand 2 m where th@MGWS is up to but not including 6 rthe
inscriptions shall be in the form and proportions shawAppendix 3.

5.2.16.10he background shall be rectangular and extend a minimum of 0.5 m laterally and
vertically beyond the extremities of the inscription.

ot | T | IEREA] | R

— A
A-Taxiways for aeroplanes with OMGWS B — Taxiways for aeroplanes with OMGWS
up to but not including 9 m from 9 m up to but not including 15 m

Figure 5-10. Mandatory instruction marking
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5.2.17 Information marking

Note Guidance on information marking contained in the Aerodrome Design Manual (Doc
9157), Part 4.

Application

5.2.17.]0Where an information sign would normally be installed andagseed withCAA
impractical to installas determined by the Aerodrome Operasor information marking
shall be diplayed on the surface of the pavement.

5.2.17.2Nhere operationally required an information sighall be supplemented by an
information marking.

5.2.17.3An information (location/direction) markinghall be displayed prior to and following
complex taxiway intersectionsnd where operational experience has indicated the
addition of a taxiway location marking could assist flight crew ground navigation.

5.2.17.4An information (location) markinghallbe displayed on the pavement surface at regular
intervals along taxiways of grel@ngth.

Location
5.2.17.5The information markinghall be displayed across the surface of the taxiway or apron
where necessary and positioned so as to be legible from the cockpit of an approaching
aircraft.
Characteristics
5.2.17.6An information marking shall consief:
a) An inscription in yellow upon a black background, when it replaces or supplements a
location sign; and
b) An inscription in black upon a yellow background, when it replaces or supplements a

direction or destination sign.

5.2.17. M here there is insufficigrcontrast between the marking background and the pavement
surface, the marking shall include:

a) A black border where the inscriptions are in black; and
b) A yellow border where the inscriptions are in yellow.

5.2.17.8The character heiglshallbe 4 m. The inscripphsshall be in the form and proportions
shown in Appendix 3.
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5.3 Lights

5.3.1 General

Lights which may endanger the safety of aircraft

5.3.1.1A nonaeronautical ground light near an aerodrome which might endanger the safety of
aircraft shall be extinguished, screenadotherwise modified so as to eliminate the
source of danger.

Laser emissions which may endanger the safety of aircraft

5.3.1.2To protect the safety of aircraft against the hazardous effects of laser emitters, the
following protected zoneshallbe establishetaround aerodromes:

- Alaserbeam free flight zone (LFFZ)
- A laserbeam critical flight zone (LCFZ2)
- A laserbeam sensitive flight zone (LSFZ).

Note 1: Figures5-11, 512 and 513 may be used to determine the exposure levels and distances
that adequatelyrotect flight operations.

Note 2: The restrictions on the use of laser beams in the three protected flight zones, LFFZ,
LCFZ and LSFZ, refer to visible laser beams only. Laser emitters operated by the authorities in
a manner compatible with flight sajeare excluded. In all navigable airspace, the irradiance
level of any laser beam, visible or invisible, is expected to be less than or equal to the maximum
permissible exposure (MPE) unless such emission has been notified to the authority and
permission btained.

Note 3: The protected flight zones are established in order to mitigate the risk of operating laser
emitters in the vicinity of aerodromes.

Note 4: Further guidance on how to protect flight operations from the hazardous effects of laser
emittersis contained in the Manual on Laser Emitters and Flight Safety (Doc 9815).

Note5: Seealso Annex 11 ATS Chapter 2
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Note.— The dimensions indicated are given as guidance only.
Figure 5-11. Protected Flight Zone
3700m 3700m D
<}—9300m %7 1500 m@
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Note.— The dimensions indicated are given as guidance only.

Figure 5-12. Multiple runway laser-beam free flight zone
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Figure 5-13. Protected flight Dnes with indication of maximum irradiance levels for visible
laser beams

Lights which may cause confusion

5.3.1.3A nonaeronautical ground light which, by reason of its intensity, configuration or colour,
might prevent, or cause confusion in, the clear ingegpion of aeronautical ground lights
shall be extinguished, screened or otherwise modified so as to eliminate such a
possibility. In particular, attentioshall be directed to a neaeronautical ground light
visible from the air within the areas descrithessteunder:

a) Instrument runway code number 4:

Within the areas before the threshold and beyond the end of the runway extending at
least 4 500 m in length from the threshold and runway end and 750 m either side of the
extended runwagentreline in width

b) Instrument runway code number 2 or 3:
Asin a), except that the lengshallbe at least 3 000 m.

C) Instrument runway code numbkg;
And norrinstrument runway:

Within the approach area.

Aeronautical ground lights which may cause confusn to mariners
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Note In the case of aeronautical ground lights near navigable waters, consideration needs to be
given to ensuring that the lights do not cause confusion to mariners.

Light fixtures and supporting structures

Note See 9.9 for informatiomegarding siting of equipment and installations on operational
areas, and the Aerodrome Design Manual (Doc 9157), Part 6, for guidance on frangibility of
light fixtures and supporting structures.

Other Lights which may cause confusion

Note No light shdl be permitted in an aerodrome that in the opiniorC#A may cause glare/
dazzle to airport users.

Elevated approach lights

5.3.1.4Elevated approach lights and their supporting structures shall be frangible except that, in
that portion of the approach lighgrsystem beyond 300 m from the threshold:

a) Wherethe height of a supporting structure exceeds 12 m, the frangibility requirement
shall apply to the top 12 m only; and

b) Wherea supporting structure is surrounded by -framgible objects, only that part of
the structure that extends above the surrounding objects shall be frangible.

5.3.1.5When an approach light fixture or supporting structure is not in itself sufficiently
conspicuous, it shall be suitably markgareferably yellow)

Elevated lights

5.3.1.6Elevated runwaystopway and taxiway lights shall be frangible. Their height shall be
sufficiently low to preserve clearance for propellers and for the engine pods of jet
aircraft.

Surface lights

5.3.1.7Light fixtures inset in the surface of runways, stopways, taxiways amhg@ghall be so
designed and fitted as to withstand being run over by the wheels of an aircraft without
damage either to the aircraft or to the lights themselves.

5.3.1.8The temperature produced by conduction or radiation at the interface between an installed
inset light and an aircraft tirghall not exceed 160°C during a -b@inute period of
exposure

Note Guidanceon measuring the temperature of inset lights is given in the Aerodrome Design
Manual (Doc 9157), Part 4.
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Light intensity and control

Note: In dusk or poor visibility conditions by day, lighting can be more effective than marking.
For lights to be effective in such conditions or in poor visibility by night, they must be of
adequate intensity. To obtain the required intensity, it will usually bessacy to make the light
directional, in which case the arcs over which the light shows will have to be adequate and so
orientated as to meet the operational requirements. The runway lighting system will have to be
considered as a whole, to ensure that thlative light intensities are suitably matched to the
same endnd are maintained over tim€SeeAttachment A, Section 16n intensity. Guidance

on maintenance criteria for aeronautical ground lights and on the use of a site standard is
contained inthe Aerodrome Design Manual (Doc 9157), Part 4).

5.3.1.9The intensity of runway lighting shall be adequate for the minimum conditions of
visibility and ambient light in which use of the runway is intended, and compatible with
that of the nearest section of the aygeh lighting system when provided.

Note While the lights of an approach lighting system may be of higher intensity than the runway
lighting, it is good practice to avoid abrupt changes in intensity as these could give a pilot a
false impression that évisibility is changing during approach.

5.3.1.10 Where ahighintensity lighting system is provided, a suitable intensity control shall be
incorporatedto allow for adjustment of the light intensity to meet the prevailing
conditions. Separate intensity controlsother suitable methods shall be provided to
ensure that the following systems, when installed, can be operated at compatible
intensities:

- Approachlighting system;

- Runwayedge lights;

- Runwaythreshold lights;

- Runwayend lights;

- Runwaycentreline lights;

- Runwaytouchdown zone lights; and
- Taxiwaycentreline lights.

5.3.1.11 On the perimeter of and within the ellipse defining the main beam in Appendix 2,
Figures A21 to A210, the maximum light intensity value shall not be greater than
three times the minimumght intensity value measured in accordance with Appendix
2, collective notes for Figures ARto A211,A2-26, and A227,Note 2.

5.3.1.12 On the perimeter of and within the rectangle defining the main beam in Appendix 2,
Figures A212 to A2-20, the maximum lighintensity value shall not be greater than
three times the minimum light intensity value measured in accordance with Appendix
2, collective notes foFigures A212 to A221, Note 2.

Standardization of Aerodrome Lighting
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Note: Pilot visual workload is besinoderated by standardization, balance and integrity of

el ement s. A ragged system with many missing |
position, restricted as that position is by cockpit-offtangles and possibly by patchy fog or

other comlitions. Se€CAA Maintenance Guidance Material (Aeronautical Ground Lighting and
Electrical System) and ICAO Aerodrome Design Manual, Doc 9157 PartVisual Aids,

Chapter12 Solid state technology.

5.3.1.13 Light fitting with different photometric characterisgishall not be mixed in a lighting
system.

5.3.1.14 Thecolourof the light shown shall be in accordance with the applicable standard
specified in Aopendix1.

5.3.1.15 To ensure uniformity of visual appearance, light fittings using different filter
technology must not benixed (e.g. dichroic filters, other absorption filters, light
emitting diode (LED), etc.) in such a way as to create inconsistency in either light
colour or intensity when viewed by pilots from a moving aircraft on a runway or
taxiway.

Commissioning of Lighting Systems

5.3.1.16 Aerodromeoperator shall ensure that a formal commissioning procesgpismented
to confirm performance of the lighting system as per the requirements. The
commissioning process is consisted of bellow:

a) The commissioning process for grml check with electrical specifications and
requirements shall be performed by a qualified personal with aerodrome lighting
knowledge and experience.

b) The commissioning processorf flight check of compliance with operational
specificationsd organizationsapprovedby CAA as having the competency to conduct
flight check.

Note: for more details, refer to CAA guidance materiglcommissioningdf aerodrome lighting
system

5.3.1.17 All aerodrome lighting systems shall be commissioned by ground check heéyre
are broght into operation.

5.3.1.18 For commissioning, evidence that light fitting types, models and versions comply
with the standards for photometric and other characteristics eiiegpén thischapter
shall bein the form of test reports from a laboratory thaadgsepted bfCAA as having
the competence to carry out the type of measurement involved.

5.3.1.19 The ground check of a visual approach slope indicator system shall include
verification of vertical and horizontal angles of light signal changes by a person having
recognized qualification and experience.
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5.3.1.20 The commissioning of the following lighting systems, in addition to the grobadk,
shall include flight checks of:
a) approach lightingystem
b) runway lighting system for instrumentnways
c) visual approach slopgadicator system.

5.3.1.21 For those systems specified in Paragraph 5.1t aerodrome operator shall
forward ground check and flight check report€#®A for approval.

5.3.1.22 For a visual approach slope indicator system specified in Paragraph &.8afis
provided for temporary use only, for example due to a temporary displaced threshold,
or during works in progress, the requirement for a flight check is waived.

5.3.1.23 At any time after commissioning;AA may instruct theground checkingand/or the
flight checking & a lighting system specified in Paragraph 5.31.®llowing
substantial changes to the system, or on receipt of adverse reports on the performance
of the system from pilots or aircraft operators. Examples of substantial changes to the
system include:

a) removal and replacement of 50% or more of the light fittings, at the same time, of an
approach or runway lightingystem
b) removal and replacement of one or more light units of a Bgstem.

5.3.1.24 Copies of all ground check reports, flight check reports, ad fitting laboratory test
reports used to support the commissioning of lighting systems must be kept in the

custody, or under the control, of the aerodrome operator for as long as the relevant
lighting system remains in service.

5.3.2 Emergency lighting

Appli cation

5.3.2.1At an aerodrome sufficient emergency lighdball be conveniently available for
installation on at least the primary runway in the event of failure of the normal lighting
system

Note Emergency lighting may also be useful to mark obstacles oredéd taxiways and apron
areas.

Location

5.3.2.2When installed on a runway the emergency ligtall as a minimum, conform to the
configuration required for a neinstrument runway.

Characteristics
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5.3.2.3The colour of the emergency lighdhall conform to the clour requirements for runway
lighting, except that, where the provision of coloured lights at the threshold and the
runway end is not practicable, all lights may be variable white or as close to variable
white as practicable.

5.3.3 Aeronautical beacons

Application

5.3.3.1Where operationally necessary an aerodrome beacon or an identification beacon shall be
provided at each aerodrome intended for use at night.

5.3.3.2The operational requirement shall be determined having regard to the requirehibats
air traffic using tle aerodrome, the conspicuity of the aerodrome features in relation to its
surroundings and the installation of other visual andvismal aids useful in locating the
aerodrome.

Aerodrome beacon

5.3.3.3An aerodromebeacon shall be provided at an aerodrome dedrfor use at night if one
or more of the following conditions exist:

a) Aircraft navigate predominantly by visual means;

b) Reducedsisibilities are frequent; or

c) Itis difficult to locate the aerodrome from the air due to surrounding lights or terrain.
Location

5.3.3.4The aerodrome beacon shall be located on or ewljdo the aerodrome in an afdow
ambient background lighting.

5.3.3.5 The location of the beacon shall be such that the beacon is not shielded by objects in
significant directions and does not dazzlglat approaching to land.

Characteristics

5.3.3.6The aerodromébeacon shall show either coloured flashes alternating with white flashes,
or white flashes only. The frequency of total flashes shall be from 20 to 30 per minute.
Where used, the coloured flashenitted by beacons at land aerodromes shall be green,
and coloured flashes emitted by beacons at water aerodromes shall be yellow. In the case
of a combined water and land aerodrome, coloured flashes, if used, shall have the colour
characteristics of whia@ver section of the aerodrome is designated as the principal
facility.
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5.3.3.7The light from the beacon shall show at all angles of azimuth. The vertical light
distribution shall extend upwards from an elevation of not more than 1° to an elevation
determined bythe appropriate authority to be sufficient to provide guidance at the
maximum elevation at which the beacon is intended to be used, and the effective intensity
of the flash shall be not less than 2 000 cd.

Note At locations where a high ambient backgrdulighting level cannot be avoided, the
effective intensity of the flash may be required to be increased by a factor up to a value of 10.

Identification beacon
Application

5.3.3.8An identification beacon shall be provided at an aerodrome which is intendeskefat
night and cannot be easily identified from the air by other means.

Location

5.3.3.9The identification beacon shall be located on the aerodrome in an area of low ambient
background lighting.

5.3.3.10The location of the beacon shall be such that the beacon shiebied by objects
insignificant directions and does not dazzle a pilot approaching to land.

Characteristics

5.3.3.11 An identification beacon at a land aerodrome shall show at all angles of azimuth. The
vertical light distribution shall extend upwards from devation of not more than 1° to
an elevation determined by the appropriate authority to be sufficient to provide guidance

at the maximum elevation at which the beacon is intended to be used, and the effective
intensity of the flash shall be not less tha®0P cd.

Note At locations where a high ambient background lighting level cannot be avoided, the
effective intensity of the flash may be required to be increased by a factor up to a value of 10

5.3.3.12 An identification beacon shall show flashiggeen at a lad aerodrome and flashing
yellow at a water aerodrome.

5.3.3.13 The identification characters shall be transmitted in the International Morse Code.

5.3.3.14The speed of transmissicshall be between six and eight words per minute, the
corresponding range of duration ¢iet Morse dots being from 0.15 to 0.2 seconds per
dot.

5.3.4 Approach lighting systems

Application
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5.3.4.1 Application
A. Non-instrument runway

Where physically practicable, a simple approach lighting system as specified in 5.3.4.2 to 5.3.4.9
shall be provided to serve moninstrument runway where the code number is 3 or 4 and
intended for use at night, except when the runway is used only in conditions of good visibility
and sufficient guidance is provided by other visual aids.

Note: A simple approach lighting systemrcalso provide visual guidance by day.

B. Non-precision approach runway

Where physically practicable, a simple approach lighting system as specified in 5.3.4.2 to 5.3.4.9
shall be provided to serve a nprecision approach runway, except when the runwaysel

only in conditions of good visibility or sufficient guidance is provided by other visual aids.

Note: It is advisable toconsiderthe installation of a precision approach category | lighting
system or to the addition of a runway leadighting system

C. Precision approach runway category |

Where physically practicable, a precision approach category | lighting system as specified in
5.3.4.10 to 5.3.4.21 shall be provided to serve a precision approach runway category |.

D. Precision approach runway categoes Il and IlI

A precision approach category Il and Il lighting system as specified in 5.3.4.22 to 5.3.4.39 shall
be provided to serve a precision approach runway category Il or Ill.

Simple approach lighting system
Location

5.3.4.2 A simple approach lightingystem shall consist of a row of lights on the extended
centreline of the runway extending, whenever possible, over a distance of not less
than 420 m from the threshold with a row of lights forming a crossbar 18 m or 30 m in
length at a distance of 300fnem the threshold.

5.3.4.3 The lights forming the crossbar shall be as nearly as practicable in a horizontal straight
line at right angles to, and bisected by, the line ofcengreline lights. The lights of
the crossbar shall be spaced so as to produceear lgffect, except that, when a
crossbar of 30 m is used, gaps may be left on each side cérbtreline. These gaps
shall be kept to a minimum to meet local requirements and each shall not exceed 6 m.
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Note I Spacingdor the crossbar lights betweenni and 4 m are in use. Gaps on each side of
the centreline may improve directional guidance when approaches are made with a lateral
error, and facilitate the movement of rescue and fire fighting vehicles.

Note 2 SeeAttachment A, Section 12, for guidarmreinstallation tolerances.

5.3.4.4 The lights forming thecentreline shall be placed at longitudinal intervals of 60 m,
except that, when it is desired to improve the guidance, an interval of 30 m may be
used. The innermost light shall be located either 60r fBOom from the threshold,
depending on the longitudinal interval selected forciretreline lights.

5.3.4.5 |Ifitis not physically possible to providecgntreline extending for a distance of 420
m from the threshold, ghallbe extended to 300 m so asriolude the crossbar. If this
is not possible, theentreline lights shall be extended as far as practicable, and each
centreline light shall then consist of a barrette at least 3 m in length. Subject to the
approach system having a crossbar at 300 m thenthreshold, an additional crossbar
may be provided at 150 m from the threshold.

5.3.4.6 The system shall lie as nearly as practicable in the horizontal plane passing through the
threshold, provided that:

a) No object other than an ILS or MLS azimuth antennal ginatrude through the
plane of the approach lights within a distance of 60 m froncehéreline of the
system; and

b) No light other than a light located within the central part of a crossbar or a
centreline barrette (not their extremities) shall be soed from an approaching
aircratft.

Any ILS or MLS azimuth antenna protruding through the plane of the lights shall be treated as
an obstacle and marked and lighted accordingly.

Characteristics
5.3.4.7 The lights of a simple approach lighting system shall bedfiights and the colour of
the lights shall be such as to ensure that the system is readily distinguishable from

other aeronautical ground lights, and from extraneous lighting if present.cEatrle
line light shall consist of either:

a) A single source;
b) A barrette at least 3 m in length.

Note T When the barrette as in b) is composed of lights approximating to point sources, a
spacing of 1.5 m between adjacent lights in the barrette has been found satisfactory.

Note 2 It may be advisable to use battes 4 m in length if it is anticipated that the simple
approach lighting system will be developed into a precision approach lighting system.
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Note 3 At locations where identification of the simple approach lighting system is difficult at
night due to suounding lights, sequence flashing lights installed in the outer portion of the
system may resolve this problem.

5.3.4.8 Where provided for a nemstrument runway, the lightshall show at all angles in
azimuth necessary to a pilot on base leg and final apprd&ehintensity of the lights
shallbe adequate for all conditions of visibility and ambient light for which the system
has beemprovided.

5.3.4.9 Where provided for a neprecision approach runway, the ligigtball show at all
angles in azimuth necessary to piet of an aircraft which on final approach does not
deviate by an abnormal amount from the path defined by theisoal aid. The lights
shall be designed to provide guidance during both day and night in the most adverse
conditions of visibility and amibnt light for which it is intended that the systshall
remain usable.

Precision approach category | lighting system
Location

5.3.4.10 A precision approach category | lighting system shall consist of a row of lights on the
extendedcentreline of the runway etending, wherever possible, over a distance of
900 m from the runway threshold with a row of lights forming a crossbar 30 m in
length at a distance of 300 m from the runway threshold.

Note: Theinstallation of an approach lighting system of less than @0@ length may result in
operational limitations on the use of the runway. See Attachment A, Section 12.

5.3.4.11 The lights forming the crossbar shall be as nearly as practicable in a horizontal straight
line at right angles to, and bisected by, the line ofcen@reline lights. The lights of
the crossbar shall be spaced so as to produce a linear effect, except that gaps may be
left on each side of theentreline. These gaps shall be kept to a minimum to meet
local requirements and each shall not exceed 6 m.

Note I Spacingdor the crossbar lights between 1 m and 4 m are in use. Gaps on each side of
the centreline may improve directional guidance when approaches are made with a lateral
error, and facilitate the movement of rescue and fire fighting vehicles

Note 2 SeeAttachment A, Section 12, for guidance on installation tolerances.

5.3.4.12 The lights forming theentreline shall be placed at longitudinal intervals of 3@vith
the innermost light located 30 m from the threshold.

5.3.4.13 The system shall lie as neady practicable in the horizontal plane passing through the
threshold, provided that:
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a) No object other than an ILS or MLS azimuth antenna shall protrude through the plane of
the approach lights within a distance of 60 m fromdéetreline of the system;ral

b) No light other than a light located within the central part of a crossbarcenteeline
barrette (not their extremities) shall be screened from an approaching aircratft.

Any ILS or MLS azimuth antenna protruding through the plane of the lightsshateated as
an obstacle and marked and lighted accordingly.

Characteristics

5.3.4.14 The centreline and crossbar lights of a precision approach category | lighting system
shall be fixed lights showing variable white. Eacéntreline light pacsition shall
consst of either:

a) A single light source in the innermost 300 m of teatreline, two light sources in the
central 300 m of theentreline and three light sources in the outer 300 m ofctérare
line to provide distance information; or

b) A barrette.

5.3.4.15 Where he serviceability level of the approach lights specified amaintenance
objective in 10.5.2an be demonstrated, eamdntreline light position may consist of
either:

a) A singlelight source; or
b) A barrette.

5.3.4.16 The barrettesshall be at least 4 m in lengtWWhen barrettes are composed of lights
approximating to point sources, the lights shall be uniformly spaced at intervals of not
more than 1.5 m.

5.3.4.17 If the centreline consists of barrettes as described in 5.3.4.14 b) or 5.3.4.&&dh),
barrette shall be sypplemented by dlashing light, except where such lighting is
considered unnecessargnsideringhe characteristics of the system and the nature of
the meteorological conditions.

5.3.4.18 Each flashing light as described in 5.3.4.17 shall be flashed twice a deaon
sequence, beginning with the outermost light and progressing toward the threshold to
the innermost light of theystem The design of the electrical circuit shall be such that
these lights can be operated independently of the other lights of theelppighting
system.

5.3.4.19 If the centreline consists of lights as described5.3.4.14 a) or 5.3.4.15 additional
crossbars of lights to the crossbar provided at 300 m from the threshold shall be
provided at 150 m, 450 m, 600 m and 750 m from the thréshble lights forming
each crossbar shall be as nearly as practicable in a horizontal straight line at right
angles to, and bisected by, the line of tkatreline lights. The lights shall be spaced
S0 as to produce a linear effect, except that gaps edsftoon each side of theentre
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line. These gaps shall be kept to a minimum to meet local requirements and each shall
not exceed 6 m.

Note See Attachment A, Section 11, for detailed configuration.

5.3.4.20 Where the additional crossbars described in 5.3.4d9naorporated in the system,
the outer ends of the crossbars shall lie on two straight lines that either are parallel to
the line of thecentreline lights or converge to meet the runwantreline 300 m from
threshold.

5.3.4.21 The lights shall be in accordamwith the specifiddons of Appendix 2, Figure A2

Note The flight path envelopes used in the design of these lights are given in Attachment A,
Figure AG.

Precision approach category Il and Il lighting system
Location

5.3.4.22 The approach lighting systeshall consist of a row of lights on the extendeuhtre
line of the runway, extending, wherever possible, over a distance of 900 m from the
runway threshold. In addition, the system shall have two side rows of lights, extending
270 m from the threshold, driwo crossbars, one at 150 m and one at 300 m from the
threshold, all as shown in Figurel8. Where the serviceability level of the approach
lights specified asnaintenance objectives in 10.5cén be demonstrated, the system
may have two side rows ofghts, extending 240 m from the threshold, and two
crossbars, one at 150 m and one at 300 m from the threshold, all as shown in+igure 5
15.

Note: Thelength of 900 m is based on providing guidance for operations under category I, I
and Il conditions. Reuced lengths may support category Il and Il operations but may impose
limitations on category | operations. See Attachment A, Section 12.

5.3.4.23 The lights forming theentreline shall be placed at longitudinal intervals of 30 m with
the innermost lights loted 30 m from the threshold.

5.3.4.24 The lights forming the side rows shall be placed on each side aktiieeline, at a
longitudinal spacing equal to that of tleentreline lights and with the first light
located 30 m from the threshold. Where the servitigakevel of the approach lights
specified agnaintenance objectives in 10.cén be demonstrated, lights forming the
side rows may be placed on each side ottrdreline, at a longitudinal spacing of 60
m with the first light located 60 m from theréshold. The lateral spacing (or gauge)
between the innermost lights of the side rows shall be not less than 18 m nor more than
22.5 m, and preferably 18 m, but in any event shall be equal to that of the touchdown
zone lights.
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5.3.4.25 The crossbar provided at 159 from the threshold shall fill in the gaps between the
centreline and side row lights.

5.3.4.26 The crossbar provided at 300 m from the threshold shall extend on both sides of the
centreline lights to a distance of 15 m from tbentreline.

5.3.4.27 If the centreline beyond a distance of 300 m from the threshold consists of &ghts
described in 5.3.4.31 b) or 5.3.4.32 b), additional crossbars of lights shall be provided
at 450 m, 600 m and 750 m from the threshold.

5.3.4.28 Wherethe additional crossbars described in 524are incorporated in the system,
the outer ends dhesecrossbars shall lie on two straight lines that either are parallel to
thecentreline or converge to meet the runwegntreline 300 m from the threshold.

5.3.4.29 The system shall lie as nearly as piaattie in the horizontal plane passthgough the
threshold, provided that:

a) No object other than an ILS or MLS azimuth antenna shall protrude through the plane of
the approach lights within a distance of 60 m fromcttreline of the system; and

b) No light other than a light located within the central part of a crossbaicenteeline
barrette (ot their extremities) shall be screened from an approaching aircratt.

Any ILS or MLS azimuth antenna protruding through the plane of the lights shall bedtesat
an obstacle and marked and lighted accordingly.
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Figure 5-14. Inner 300 m approach and runway lighting for precision approach runways,
category Il and 11l

Effective Date27/11/ 2025 Civil Aviation Authority 179|Page



CAR 139 Partl i Aerodromes Ninth Edition

18m-225m
18 m preferable
o — o — Q
o +—t—— 30mor60m
30m-45m —» |
o — [} — ]
30 mI** 15 min visibilities below
o 300 m RVR
[¢] — o — O<4— Runway edge light
o .
—— Runway touchdown zone light (TDZ)
Ar’//
o] — (o] — o
O« Runway centre line light
(o] — (o] — Q
8] 60 m max
o} — o} — o
o
Threshold — -
—<— Threshold \ights
spacing 3.0 m max
[om|
4 m mnm
150 | tl B« Side row barrette
m
(mom|
w—ﬂ:‘i Equal to that of ‘TDZ’
 —
X C—TorT—<«———— Crossbar
300 m | — |
Either single light source or,
60 m O« where the centre line beyond
300 m from the threshold consists
- ? - of barrettes, centre line barrette
- Centre line barrette
J;;  — 147 Crossbar
" 30m l

Figure 5-15. Inner 300 m approach and runway lighting for precision approach runways, category
Il and I, where the serviceability levels of the lights specified as maintenance objectives in
Chapter 10 can be demonstrated
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Characteristics

5.3.4.30 Thecentreline of a precision approach category Il and lll lighting system for the first
300m from the threshold shall consist of barrettes showing variable white, except that,
where the threshold is displaced 300 m or morecémreline may consist of single
light sources showing variable white. Where the serviceability level of the approach
lights specified asnaintenance objectives in 10.5cén be demonstrated, tkentre
line of a precision approach category Il and Il lighting system for the first 300 m from
the threshold may consist of either:

a) Barrettes, where theentre line beyond 300m from the threshold consists of
barrettes as described in 5.3.4.32 a); or

b) Alternate single light sources and barrettes, whereehteline beyond 300 m from the
threshold consists of single light sources as described in 5.3.4.32 b)h&vittnermost
single light source located 30 m and the innermost barrette located 60 m from the
threshold; or

c) single light sources where the threshold is displaced 300 m or more;

All of which shall show variable white.
5.3.4.31 Beyond 300 m from the threshold daentreline light position shall consist of either:

a) A barrette as used on the inner 300 m; or

b) Two light sources in the central 300 m of ttentreline and three light sources in the
outer 300 m of theentreline;

All of which shall show variable wie.
5.3.4.32 Where the serviceability level of the approach lights specifiednastenance
objectives in 10.5.&an be demonstrated, beyond 300 m from the threshold each
centreline light position may consist of either:
a) A barrette; or
b) A single light source; athf which shall show variable white.
5.3.4.33 The barrettes shall be at least 4 m in length. When barrettes are compdigats of
approximating to point sources, the lights shall be uniformly spaced at intervals of not

more than 1.5 m.

5.3.4.34 If the centreline beyond300 m from the theshold consists of barrettesdescribed in
(5.3.4.31 a) 0(5.3.4.32 a), each barrette beyond 30GHmall be supplemented by a
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flashing light, except where such lighting is considered unnecessaryideringthe
characteristics of theystem and the nature of the meteorological conditions.

5.3.4.35 Each flashing light as described in 5.3.4.3dhall be flashed twice a second in
sequence, beginning with the outermost light and progressing toward the threshold to
the innermost light of the systeifihe design of the electrical circuit shall be such that
these lights can be operated independently of the other lights of the approach lighting
system.

5.3.4.36 The side row shall consist of barrettes showing red. The length of a side row barrette
and the spacingf its lights shall be equal to those of the touchdown zone light
barrettes.

5.3.4.37 The lights forming the crossbars shall be fixed lights showing variable white. The
lights shall be uniformly spaced at intervals of not more than 2.7 m.

5.3.4.38 The intensity of the relights shall be compatible with the intensity of the whigéats.

5.3.4.39 The lights shall be in accordance with the spedifices of Appendix 2, Figures A2
and A22.

Note The flight path envelopes used in the design of these lights are given in Attaéhment
Figure A6.

5.3.5 Visual approach slope indicator systems
Application

5.3.5.1A visual approach slope indicator system shall be provided to serve the approach to a
runway whether or not the runway is served by other visual approach aids or-by non
visual aids, wherene or more of the following conditions exist:

a) The runway is used by turbojet or other aeroplanes with similar approach guidance
requirements;

b) The pilot of any type of aeroplane may have difficulty in judging the approach due to:

1) Inadequate visual gilance such as is experienced during an approach over water
or featureless terrain by day or in the absence of sufficient extraneous lights in the
approach area by night; or

2) Misleading information such as is produced by deceptive surrounding terrain or
runway slopes

c) The presence of objects in the approach area may involve serious hazard if an aeroplane
descends below the normal approach path, particularly if there are nasoahor other
visual aids to give warning of such objects;
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d) Physical conditims at either end of the runway present a serious hazard in the event of an
aeroplane undershooting or overrunning the runway; and

e) Terrain or prevalent meteorological conditions are such that the aeroplane may be
subjected to unusual turbulence during apph.

Note Guidance on the priority of installation of visual approach slope indicator systems is
contained in Attachment A, Section 13.
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5.3.5.2The standardrisual approach slope indicator systems shall consigte followingPAPI
and APAPI systems conforngnto the specifications contained $3.5.6 to 5.3.5.35
inclusiveas shown in Figure 8.6.

5.3.5.3PAPI shall be providedvhere the code number is 3 orwhen one or more of the
conditions specified in 5.3.5.1 exist.

5.3.5.4(T-VASIS and ATVASIS) Not Applicable.

5.3.5.5PAPI or APAPI shall be provided where the code number is 1 or 2 when one or more of
the conditions specified in 5.3.5.1 exist.

5.3.5.6Where a runway threshold is temporarily displaced from the normal position and one or

more of the conditions specified in 5.3.5.lisexa PAPIshall be provided except that
where the code number is 1 or 2 an APAPI may be provided.

Figure 5-16. Visual Approach Slope Indicator Systems

N "N

(C) (@)

PAPI APAPI
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PAPI and APAPI

Description

5.3.5.7The PAPI system shall consist of a wing bar of four sharp transitialti-lamp (or
paired single lamp) units equally spaced. The system shall be located on the left side of
the runway unless it is physically impracticable to do so.

Note: Where a runway is used by aircraft requiring visual roll guidance which is notdad\by
other external means, then a second wing bar may be provided on the opposite side of the

runway.

5.3.5.8The APAPI system shall consist of a wing bar of two sharp transition-laoip (or
paired single lamp) units. The system shall be located on thsidieftof the runway

unless it is physically impracticable to do so.

Note: Where a runway is used by aircraft requiring visual muiidance which is not provided
by other external means, then a second wing bar may be provided on the opposite side of the

runway.

5.3.5.9The wing bar of a PAPI shall be constructed and arranged in such a manner that a pilot
making an approach will:

a) When on or close to the approach slope, see the two units nearest the runway as red and
the two units farthest from the runwayvaiite.

b) When above the approach slope, see the one unit nearest the runway as red and the three
units farthest from the runway as white; and when further above the approach slope, see

all the units as white; and

c) When below the approach slope, see the thrés nearest the runway as red and the
unit farthest from the runway as white; and when further below the approach slope, see
all the units as red.

5.3.5.10The wing bar of an APAPI shall be constructed and arranged in such a manner that a
pilot making an approachill:

a) when on or close to the approach slope, see the unit nearer the runway as red and the unit
farther from the runway ashite;

b) When above the approach slope, see both the units as white; and

c) When below the approach slope, see both the units as red.

Siting
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5.3.5.11The light units shall be located as in the basic configuration illustrated in Figlife 5
subject to the installation tolerances given therein. The units forming a wing bar shall be
mountedto appear to the pilot of an approaching aeroplane tsuistantially in a
horizontal line. The light units shall be mounted as low as possible and shall be frangible.

Characteristics of the light units
5.3.5.12The system shall be suitable for both day and night operations.

5.3.5.13rhecolourtransition from red to whitenithe vertical plane shall be such as to appear
an observer, atotless than 300 m, to occur within a vertical angle of not monea n 3 Nj.

5.3.5.14At full intensity,the red light shall have a Y coordinate not exceeding 0.320.

5.3.5.15The light intensity distribution of the light units shall be as shown in Appendtig@re
A2-23.

Note: See the Aerodrome Design Manual (Doc 9157), Part 4, fditiadal guidance on the
characteristics of light units.

5.3.5.165uitable intensity control shall be provided so as to allow adjustment to meet the
prevailing conditions and to avoid dazzling the pilot during approach and landing.

5.3.5.17ach light unit shall be capabbf adjustment in elevation so that the lower limit of the
white part of the beam may be fixed at any desired angielok v at i on bet ween
at | east 4A30N above the horizont al

5.3.5.18The light units shall be so designed that deposits of condensation, dipnedptically
transmitting or reflecting surfaces shall interfere to the least possible extent with the
light sgnals and shall not affect the contrast between the red and white signals and the
elevation of the transition sector.
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Figure 5-17 Sitting of PAPI and APAPI

Installation Tolerances

5.3.5.19Where a PAPI or APAPI is installed on a runway not equippedamth.S or MLS, the
distance DXhallbe calculated to ensure that the lowest height at which a pilot will see a
correct approach path indication (Figurd & angle B for a PAPI and angle A for an
APAPI) provides the wheel clearance over the thresholdfggem Table 52 for the
most demanding amongst aircraft regularly using the runway.

5.3.5.20Nhere a PAPI or APAPI is installed on a runway equipped with an ILS and/or MLS, the

distance D1 shall be calculated to provide the optimum compatibility between dlaé vis
and nonvisual aids for the range of eye-antenna heights of the aircraft regularly using

the runway. The distance shall be equal to that between the threshold and the effective
origin of the ILS glide path or MLS minimum glide path, as appropriptes a
correction factor for the variation of ey@-antenna heights of the aircraft concerned.
The correction factor is obtained by multiplying the averageteymtenna height of

those aircraft by the cotangent of the approach angle. However, theceistaall be

such that in no case will the wheel clearance over the threshold be lower than that
specified in column (3) of Table

Note: See section 5.2.5 for specifications on aiming point marking. Guidance on the

harmonization of PAPI, ILS and/or MLSgnals is contained in the ICAO Aerodrome Design
Manual (Doc 9157), Part 4.

5.3.5.21f a wheel clearance, greater than that specified in a) above is required for specific
aircraft, this can be achieved by increasing D

5.3.5.2Distance D shall be adjusted to compes for differences in elevation between the
lenscentres of the light units and the threshold.
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5.3.5.2310 ensure that units are mounted as low as possible and to allow for any transverse
slope, small height adjustments of up to 5 cm between units are acceptddieral
gradient not greater than 1.25 per cent can be accepted provided it is uniformly applied
across the units.

5.3.5.24A spacing of 6 m (z1 m) between PAPI urstall be used omodenumbers 1 and 2n
such an event, the inner PAPI unit shall be locatdess than 10 m (£1 m) from the
runway edge.

Note:Reducing the spacing between |l ight wunits?©o
system.

5.3.5.25The lateral spacing between APAPI units may be increased to 9 m (1 m) if greater
range is required oater conversion to a full PAPI is anticipated. In the latter case, the
inner APAPI unit shall be located 15 m (x1 m) from the runway edge.
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PAPI WING BAR THRESHOLD

The height of the pilot's eye above the aircraft’'s ILS glide path/MLS antenna varies with the type of
aeroplane and approach attitude. Harmonization of the PAPI signal and ILS glide path and/or MLS
minimum glide path to a point closer to the threshold may be achieved by increasing the on-course
sector from 20" to 30° The setting angles for a 3° glide slope would then be 2*25" 2°45, 315" and

I35

A — 3" PAP| ILLUSTRATED

I
APAPI WING BAR THRESHOLD

B — 3% APAPI ILLUSTRATED

Figure 5-18. Light Beams and Angle of Elevation Setting of PAPI and APAPI
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Table 5-2. Wheel clearance over threshold for PAPI and APAPI

Eye-to-wheel height of aeroplane Desired wheel clearance Minimum wheel clearance
in the approach configuration® (metres)™ (metres)?
(1) (2) (3)
up to but not including 3 m 6 3
3 m up to but not including 5 m 9 4
5 m up to but not including 8 m 9 5
8 m up to but not including 14 m 9 6

a.  In selecting the eve-to-wheel height group, only aeroplanes meant to use the system on a regular basis shall be considered. The
most demanding amongst such aeroplanes shall determine the eye-to-wheel height group.

b.  Where practicable the desired wheel clearances shown in column (2) shall be provided.

C. The wheel clearances in column (2) may be reduced to no less than those in column (3) where an aeronautical study indicates
that such reduced wheel clearances are acceptable.

d.  When a reduced wheel clearance is provided at a displaced threshold 1t shall be ensured that the corresponding desired wheel
clearance specified in column (2) will be available when an aeroplane at the top end of the eye-to-wheel height group chosen
overflies the extremity of the runway.

e.  This wheel clearance may be reduced to 1.5 m on runways used mainly by light-weight non-turbojet aeroplanes.

Approach slope and elevation setting of light units

5.3.5.26The approach slope as defined in Figurg85shall be appropriate for use by thero
planesusing the approach.

5.3.5.2AWhen the runway is equipped with an ILS and/or lthe siting and the angle of
elevation of the light units shall be such that the visual approach slope conforms as
closely as possible with the glide path of the ILS and/or the minimum glide path of the
MLS, as appropriate.

5.3.5.28The angle of elevation settja of the light units in a PAPI wing bar shall be such that,
during an approach, the pilot of an aeroplane observing a signal of one white and three
reds will clear all objects in the approach area by a safe margin (see &3jble 5

5.3.5.29The angle of elevatiosettings of the light units in an APAPI wing bar shall be such
that, during an approach, the pilot of an aeroplane observing the lowskipesignal,
i.e. one white and one red, will clear all objects in the approach area by a safe margin
(see Table 2).

5.3.5.30rhe azimuth spread of the light beam shall be suitably restricted where an object located
outside the obstacle protection surface of the PAPI or APAPI system, but within the
lateral limits of its light beam, is found to extend above the plane of thaé
protection surface and an aeronautical study indicates that the object could adversely
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affect the safety of operations. The extent of the restriction shall be such that the object
remains outside the confines of the light beam.

Note: See 5.3.5.30t5.3.5.35 concerning the related obstacle protection surface

5.3.5.3MWhere wing bars are installed on each side of the runway to provide roll guidance,
correspondingunits shall be set at the same angle so that the signals of each wing bar
change symmetricallgtt the same time.

Obstacle protection surface
Note: The following specifications apply to PAPI and APAPI.

5.3.5.32An obstacleprotection surface shall be established when it is intended to provide a
visual approach slope indicator system.

5.3.5.33The characteristic®f the obstacle protection surface, i.e. origin, divergence, length and
slope, shall correspond to those specified in the relevant column of T8bn& in
Figure 519.

5.3.5.3NNew objects or extensions of existing objects shall not be permitted above aneobstacl
protection surface except when, in the opinion of the appropriate authority, the new
object or extension would Ishieldedoy an existing immovable object.

Note: Circumstances in which the shielding principle may reasonably be applied are described
in the Airport Services Manual (Doc 9137), Part 6.

5.3.5.3%Fxisting objects above an obstacle protection surface shall be removed except when, in
the opinion of the appropriate authority, the object is shielded by an existing immovable
object, or after aeronauticalusly it is determined that the object would not adversely
affect the safety of operations of aeroplanes.

5.3.5.36Nhere an aeronautical study indicates that an existing object extending above an
obstacle protection surface could adversely affect the safety ddtmper of aeroplanes
one or more of the following measures shall be taken:
a) Remove the object;

b) Suitably raise the approach slope of the system;

c) Reduce the azimuth spread of the system so that the object is outside the
confines of the beam;

d) Displace theaxis of the system and its associated obstacle protection surface by not
more than 5°;
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e) Suitably displace the system upwind of the threshold such that the object no longer
penetrates the OPS.

Note 1: Guidance on this issue is contained in the Aerodroresidh Manual (Doc 9157Rart
4.

Note. 2:The displacement of the system upwind of the threshold reduces the operational landing
distance

Runway Type/Code Number

Non-Instrument Instrument
Code Number Code Number
Surface
Dimensions 1 2 3 4 1 2 3 4
L ength of inner 60m | 80m | 150m | 150m | 150m 150m | 300m | 300m

edge

Distance from the
visual approach  |D1+30 mD;+60 mD;+60 m D;+60 m| D;+60m | D;+60 m | D;+60 m| D1+60 m
slop Indicator

Divergence (each

side) 10% 10% 10% 10% 15% 15% 15% 15 %
Total Length 7 500 m| 7 500 m|{15 000m|15000m| 7500m | 7500 m | 15000 m 15 000 m
Slope
3 PAPP - A-0.57 | A-0.57 | A-0.57 | A-0.57 A-0.57 A-0.57 | A-0.57
) APAPIP A-0.9 A-0.9 - - A-0.9 A-0.9 - -

a. No slope has been specified if a system is unlikely to be used on runwiotdgeumber indicated

Angles as indicated in figure B3

c. D1 is the distance of the visual approach slope indicator system from the threshold prior to any
displacement to remedy object penetration of the OPS (refer fighirg. 3 he start of the OPS ixéd to
the visual approach slope indicator system location, such that displacement of the PAPI results in an equal
displacement of the start of the OPS. See 5.3.5.35 e.

o

Table 53 Dimensions and slops of the obstacle protection surface
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S //J

- w E Obstacle protection surface |
{dimensions per Table 5-3)

F’AF’I’H

PAPI Threshold

h'| \(}Pﬁ:lllll!l adge

>|

Section A-A

Figure 5-19. Obgacle Protection Surface for Visual Approach Slope Indicator Systems

5.3.6 Circling guidance lights

Application

5.3.6.1Circling guidance lightshall be provided when existing approach and runway lighting
systems do natatisfactorilypermit identification of the rumay and/or approach aréaa
circling aircraft in the conditions for which it is intended the runway be used for circling
approaches.

Location

5.3.6.2Thelocationand number of circling guidance ligtgballbe adequate to enable a pilot, as
appropriate, to:

ayJoin the downwind | eg or align and adjust
distance from it and to distinguish the threshold in passing; and

b) Keep in sight the runway threshold and/or other features which will make it possible to
judge theturn on to base leg and final approacbnsideringthe guidance provided by
other visual aids.

5.3.6.3Circling guidancdights shallconsist of:

a) lights indicating the extendecentreline of the runway and/or parts of any approach
lighting system; or
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b) lights indicating the position of the runway threshold; or
c) lights indicating the direction or location of the runway;
Or a combination of such lights as is appropriate to the runway under consideration.

Note: Guidanceon installation of circling guidance lights given in the Aerodrome Design
Manual (Doc 9157), Part 4.

Characteristics

5.3.6.4Circling guidance lightshall be fixed or flashindights of an intensity and beaspread
adequate for the conditions of visibility and ambient light in which it is intendethie
visual circling approaches. The flashing lightsll be white, and the steady lights either
white or gaseous discharge lights.

5.3.6.5The lightsshallbe designed and be installed in such a manner that they will not dazzle or
confuse a pilot when approanfito land, taking off or taxiing.

5.3.7 Runway leadin lighting systems

Application

5.3.7.1A runway leadin lighting systenshall be provided where it is desired to provide visual
guidance along a specific approach path, for reasons such as avoiding hazardous terrai

or for purposes of noise abatement.

Note Guidance on providing leah lighting systems is given in the Aerodrome Design Manual
(Doc 9157), Part 4.

Location

5.3.7.2A runway leadin lighting systemshall consist of groups of lights positioned so as to
define the desired approach path and so that one group may be sighted from the
preceding group. The interval between adjacent grebpBnot exceed approximately 1
600 m.

Note Runway leadn lighting systems may be curved, straight or a combination thereof.

5.3.7.3A runway leadin lighting systenshallextend from a point agpprovedby CAA, up to a
point where the approach lighting system, if provided, or the runway or the runway

lighting system is in view.

Characteristics
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5.3.7.4Each group of lights of a runway lead lighting systenmshall consist of at leasthree
flashing lights in a linear or cluster configuration. The system may be augmented by
steady burning lights where such lights would assist in identifying the system

5.3.7.5The flashindights and steady burningghtsshallbe white.

5.3.7.6Where practicable, the flashing lights in each grehall flash in sequence towards the
runway.

5.3.8 Runway threshold identification lights
Application
5.3.8.1Runway threshold identification lighthallbe installed:

a) At the threshold of a am-precision approach runway when additional threshold
conspicuity is necessary or where it is not practicable to provide other approach lighting
aids; and

b) Where a runway threshold is permanently displaced from the runway extremity or
temporarily displacg from the normal position and additional threshold conspicuity is
necessary.

Location

5.3.8.2Runway threshold identification lights shall be located symmetrically about the runway
centreline, in line with the threshold and approximately 10 m outside eacbflinmway
edge lights.

Characteristics

5.3.8.3Runway threshold identification lightshall be flashing white lights with a flds
frequencybetween 60 and 120 per minute.

5.3.8.4The lights shall be visible only in the direction of approach to the runway.
5.3.9 Runway edgelights
Application

5.3.9.1Runway edge lights shall be provided for a runwagnded for use at night or for a
precision approach runway intended for use by day or night.

5.3.9.2Runway edge lightshall be provided on a runway intended for také with an
operatingminimum below an RVR of the order of 800 m by day.

Effective Date27/11/ 2025 Civil Aviation Authority 195|Page



CAR 139 Partl i Aerodromes Ninth Edition

Location

5.3.9.3Runwayedge lights shall be placed along the full length of the runway and shial be
two parallel rows equidistant from tieentreline.

5.3.9.4Runway edge lights shall be placed along the edg#iseofrea declared for use as the
runway or outside the edges of the area at a distance of not more than 3 m.

5.3.9.5Where the width of the area which could be declared as runway exceeds 60 m, the
distance between the rows of ligigball be determinedtonsidemg the nature of the
operations, the light distribution characteristics of the runway edge lights, and other
visual aids serving the runway.

5.3.9.6The lights shall be uniformly spaced in rows at iméés of not more than 60 m fan
instrument runway, and attervals of not more than 100 m for a Aastrument runway.
The lights on opposite sides of the runway axis shall be on lines at right angles to that
axis. At intersections of runways, lights may be spaced irregularly or omitted, provided
that adequate giance remains available to the pilot.

Characteristics
5.3.9.7Runway edge lights shall be fixed lights showing variable white, except that:

a) In the case of a displaced threshold, the lights between the beginning of the runway and
the displaced threshold shatiav red in the approach direction; and

b) A section of the lights 600 m or otleird of the runway length, whichever is the less, at
the remote end of the runway from the end at which thedtken is startedmay show

yellow.

5.3.9.8The runway edge lights sthhahow at all angles in azimuth necessary to provide guidance
to a pilot landing or taking off in either direction. When the runway edge lights are
intended to provide circling guidance, they shall show at all angles in azimuth (see 5.3.6).

5.3.9.9In all anglesof azimuth required in 5.3.9.8, runway edge lights shall show at amg s
15° above the horizontal with an intensity adequate for the conditions of visibility and
ambient light in which use of the runway for tadd or landing is intended. In any case
the intensity shall be at least 50 cd except that at an aerodrome without extraneous
lighting, the intensity of the lights may be reduced to not less than 25 cd to avoid dazzling

the pilot.

5.3.9.1(Runway edge lights on a precision approach runway shall becordance with the
specifications of Appendix 2, Figure A2or A2-10.

5.3.10 Runway threshold and wing bar lights
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Application of runway threshold lights

5.3.10.JRunway threshold lights shall be provided for a runway equipped with runway edge
lights, except on a nemstrument or no#precision approach runway where the threshold
is displaced and wing bar lights are provid@ge Figure £0)

Location of runway threshold lights

5.3.10.2Vhen a threshold is at the extremity of a runway, the threshold lights shall be placed in
row at right angles to the runway axis as near to the extremity of the runway as possible
and, in any case, not more than 3 m outside the extremity

5.3.10.3NVhen a threshold is displaced from the extremity of a runway, threshold lights shall be
placed in a rowtaright angles to the runway axis at the displaced threshold.

5.3.10.4 Threshold lighting shall consist of:
a) On a noninstrument or noprecision approach runway, at least six lights;
b) On a precision approach runwegtegory, at leasthe number of lights thatould

c) Be required if the lights were uniformly spacgdntervals of 3 m between thews of
runway edge lights; and

d) On a precision approach runway category Il or I, lights uniformly spaced between
the rows of runway edge lights at intervals of noterthan 3 m.

5.3.10.5 The lights prescribed in 5.3.10.4 a) andhallbe either:
a) Equally spaced between the rows of runway edge lights; or
b) Symmetricallydisposed about the runwagntreline in two groups, with the lights
uniformly spaced in each group andiwi gap between the groups equal to the gauge
of the touchdown zone marking or lighting, where such is provided, or otherwise not
more than half the distance between the rows of runway edge lights.

Application of wing bar lights

5.3.10.8Ning bar lightsshall be provided on a precision approach runway when additional
conspicuity is considered desirable.

5.3.10.Wing bar lights shall be provided on a nmstrument or nofprecision approach
runway where the threshold is displaced and runway threshold lights are reguirack
not provided.

Location of wing bar lights
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5.3.10.8Ning bar lights shall be symmetrically disposed about the runveayreline at the
threshold in two groups, i.e. wing bars. Each wing bar shall be formed by at least five
lights extending at least 10 nutward from, and at right angles to, the line of the runway
edge lights, with the innermost light of each wing bar in the line of the runway edge
lights.

Characteristics of runway threshold and wing bar lights

5.3.10.Runway threshold and wing bar lights shallfixed unidirectional lights showingreen
in the direction of approach to the runway. The intensity and beam spread of the lights
shall be adequate for the conditions of visibility and ambient light in which use of the
runway is intended.

5.3.10.1®Runway threshid lights on a precision approach runway shall be in accordance with
the specifications of Appendix 2, Figure /82

5.3.10.1Threshold wing bar lights on a precision approach runway shall be in accordance with
the specifications of Appendix 2, Figure 42
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Figure 520 Arrangement for runway threshold and runway end lights

RUNWAY TYPE
CONDITION | LIGHTS NON-NSTRUMENT AND NON.PRECISION PRECISION APPROACH RUNIAYS PRECISION APPROACH RUNWAYS PRECISION APPROACH RUNWAYS
RUNWAY il ik - ik
THRESHOLD | THRESHOLD
AT |AND RUNWAY
RUNWAY END
EXTREMITY |  LIGHTS
$ ¢ 2 ¢ ¢ ¢ ¢ ¢ $ ¢ ¢ | (2nnnntestestastendendennes) (2onenfeses teteteneee) [ (enenfestenteninntentiennes) (Re220228stasetetatetetirney)
[6.3.10.2, 5.3.10.4 a), 5.3.10.5, 5.3.11.2, 5.3.11.3] [5.3.10.2, 5.3.10.4 b), 5.3.10.5, 5.3.10.8, 5.3.11.2, 5.3.11.3] [5.3.10.2, 5.3.10.4 ¢), 5.3.10.8, 5.3.11.2, 5.3.11.3] [5.3.10.2, 5.3.10.4 ¢), 5.3.10.8, 5.3.11.2, 5.3.11.3]
\/\ ‘/\
IX T e 9 XI L o 4l ¢ 18
(XTI L XXXXXXXX?XXXXXXIQXX??) (??X?JX???X XXXXAX??XX) (222902000000 000000® 2229 (®22? 2222002220 02202102229)
THRESHOLD
DISPLACED | RUNWAY
FROM | THRESHOLD
RUNWAY |  LIGHTS
EXTREMITY
220 J bbb dh db ¢
My [5.310.3, 5.3.10.4 ), 5.3.10.8] 5.3.10.3, 5.3.10.4 ), 5.3.10.8]
[5.3.10.3, 5.3.10.4 a), 5.3.10.5, 53.10.8]
RUNWAY
END
LIGHTS
¢ ¢ ¢ ¢ ¢ ¢ 'R 'R, 'R EEEREEREER s o 'S
[5.3.11.2, 53.11.3] [5.3.11.2,5.3.11.3]
LEGEND

& % UNIDIRECTIONAL LIGHT
* BIDIRECTIONAL LIGHT
( ) CONDITIONAL RECOMMENDATION

Note.— The minimum number of lights are shown
for a runway 45 m wide with runway edge lights

installed at the edge.

Figure 5-22. Arrangement of runway threshold

and runway end lights
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5.3.11 Runway end lights

Application

5.3.11.1Runway end lights shall be provided for a runway equipped with runway edge lights.
(see Figure £0)

Note When the threshold is at the runway extreniitiings serving as threshold lights may be
used as runway end lights.

Location

5.3.11.Runway end lights shall be placed on a line at right angles to the runway axis as near to
the end of theunwayas possible and, in any case, not more than 3 m outsidedthe en

5.3.11.Runway end lightinghallconsist of at least six lights. The ligisisallbe either:
a) Equallyspaced between the rows of runway edge lights; or
b) Symmetricallydisposed about the runwaentreline in two groups with the lights
uniformly spacedn each group and with a gap between the groups of not more than half

the distance between the rows of runway edge lights.

For a precision approach runway category lll, the spacing between runway end lights, except
between the two innermost lights if goga usedshallnot exceed 6 m.

Characteristics
5.3.11.4Runway end lights shall be fixed unidirectional lights showing red in the direction of the
runway. The intensity and beam spread of the lights shall be adequate for the conditions

of visibility and ambientight in which use of the runway is intended.

5.3.11.Runway end lights on a precision approach runway shall be in accordance with the
specifications of Appendix 2, Figure A2

5.3.12 Runway centre line lights

Application

5.3.12.IRunwaycentreline lights shall be providedn a precision approach runway category |l
or Ill.

5.3.12.Runwaycentreline lightsshallbe provided on a precision approach runway category |,
particularly when the runway is used by aircraft with high landing speeds or where the
width between the runway edtghts is greater than 50 m.
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5.3.12.Runwaycentreline lights shall be provided onranway intended to be used fiake off
with an operating minimum below an RVR of the order of 400 m.

5.3.12.4Runwaycentreline lightsshallbe provided on a runway intended to bedufse takeoff
with an operating minimum of an RVR of the order of 400 m or higher when used by
aeroplanes with a very high také speed, particularly where the width between the
runway edge lights is greater than 50 m.

Location

5.3.12.Runwaycentreline lights shall be located along tlentreline of the runway, except
that the lights may be uniformly offset to the same side of the runestyeline by not
more than 60 cm where it is not practicable to locate them alongetitesline. The
lights shall belocated from the threshold to the end at longitudinal spacing of
approximately 15 m. Where the serviceability level of the runaemytreline lights
specified asmaintenance objectives in 10.5.6 or 10.5.H3 appropriate, can be
demonstrated and the runyvas intended for use in runway visual range conditions of
300m or greater, the longitudinal spacing may be approximately 30 m.

Note Existingcentreline lighting where lights are spaced at 7.5 m need not be replaced.

5.3.12.8entre line guidance for takeff from the beginning of a runway to a displaced
thresholdshallbe provided by:

a) An approach lighting system if its characteristics and intensity settings afford the
guidance required during takdf and it does not dazzle the pilot of an aircraft taking off
or

b) Runwaycentreline lights; or

c) Barrettes of at least 3 m in length and spaced at uniform intervals of 30 m, as shown in
Figure 523, designed so that their photometric characteristics and intensity setting afford
the guidance required during tak# without dazzling the pilot of an aircraft taking off.

Where necessary, provisishallbe made to extinguish thosentreline lights specified in b) or

reset the intensity of the approach lighting system or barrettes when the runway is being used for
landng. In no caseshall only the single source runwagentre line lights show from the
beginning of the runway to a displaced threshold when the runway is being used for.landing

Characteristics

5.3.12.Runwaycentreline lights shall be fixed lights showing vasia white from the threshold
to the point 900 m from the runway end; alternate red and variable white from 900 m to
300 m from the runway end; and red from 300 m to the runway end, except that for
runways less than 1 800 m in length, the alternate redvamable white lights shall
extend from the midpoint of the runway usable for landing to 300 m from the runway
end.

Note: Careis required in the design of the electrical system to ensure that failure of part of the
electrical system will not result infalse indication of the runway distance remaining.
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5.3.12.&Runwaycentreline lights shall be in accordance with the specifications of Appendix 2,

Figure A26 or A27.
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Figure 5-21. Example of Approach and Runwg Lighting for Runway with displaced
Thresholds
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5.3.13 Runway touchdown zone lights

Application

5.3.13.ITouchdown zone lights shall be provided in the touchdown zone of a precision approach
runway category Il or Ill.

Location

5.3.13.ZTouchdown zone lights shall extend rfrahe threshold for a longitudinal distance of
900 m, except that, on runways less than 1 800 m in length, the system shall be
shortened so that it does not extend beyond the midpoint of the runway. The pattern
shall be formed by pairs of barrettes symiwgatly located about the runwagntreline.
The lateral spacing between the innermost lights of a pair of barrettes shall be equal to
the lateral spacing selected for the touchdown zone marking. The longitudinal spacing
between pairs of barrettes shalldher 30 m or 60 m.

Note To allow for operations at lower visibility minima, it may be advisable to use a 30 m
longitudinal spacing between barrettes

Characteristics

5.3.13.3A barrette shall be composed of at least three lights with a spacing betweghthefii
not more than 1.5 m.

5.3.13.4A barretteshallbe not less than 3 m nor more than 4.5 m in length.
5.3.13.5Touchdown zone lights shall be fixed unidirectional lights showing variable white.

5.3.13.6T'ouchdown zone lights shall be in accordance with the specificatioAppEndix 2,
Figure A25.

5.3.14 Simple touchdown zone lights

Note The purpose of simple touchdown zone lights is to provide pilots with enhanced situational
awareness in all visibility conditions and to help enable pilots to decide whether to commence a
go-around if the aircraft has not landed by a certain point on the runway. It is essential that
pilots operating at aerodromes with simple touchdown zone lights be familiar with the purpose
of these lights.
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Application

5.3.14.1Except where TDZ lights are provided mccordance with paragraph 5.3.13, at an
aerodrome where the approach angle is greater than 3.5 degrees and/or the Landing
Distance Available combined with other factors increases the risk of an overrun, simple
touchdown zone lightshallbe provided.

Location

5.3.14.2Simple touchdown zone lights shall be a pair of lights located on each side of the
runwaycentrdéine 0.3 m beyond the upwind edge of the final touchdown zone marking.
The lateral spacing between the inner lights of the two pairs of lights shedjua¢ to
the lateral spacing selected for the touchdown zone marking. The spacing between the
lights of the same pair shall not be more than 1.5 m or half the width of the touchdown
zone marking, whichever is greater. (See Figug2.b

5.3.14.3Nhere provided ora runway without TDZ markings, simple touchdown zone lights
shallbe installed in such a position that provides the equivalent TDZ information.

Characteristics

5.3.14.45imple touchdown zone lights shall be fixed unidirectional lights showing variable
white, alighned so as to be visible to the pilot of a landing aeroplane in the direction of
approach to the runway.

5.3.14.55imple touchdown zone lights shall be in accordance with the specifications in
Appendix 2, Figure AD.

Note As a good operating practice, simple ¢bdown zone lights are supplied with power on a
separate circuit to other runway lighting so that they may be used when other lighting is
switched off.
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o
Direction of landing Aiming point  Touchdown zone
marking marking See Detail A
— _ ~a A\
— - = T - =
Detail A Runway
N centre line
Touchdown Touchdown
zone zone
marking marking
Note.— Dimension Ais 1.5 m or half the width of the touchdown zone marking, whichever is greater.

Figure 5-22. Simple Touchdown Zone Lighting

5.3.15 Rapid exit taxiway indicator lights

Note The purpose of rapid exit taxiway indicator lights (RETILS) is to provide pilots with
distanceto-go information to the nearest rapid exit taxiway on the runway, to enhance
situational awareness in low visibility conditions and enable pilots to applirfgaaction for

more efficient roHout and runway exit speeds. It is essential that pilots operating at aerodromes
with runway(s) displaying rapid exit taxiway indicator lights be familiar with the purpose of
these lights

Application

5.3.15.1Rapid exit taxiwayindicator lightsshall be provded on a runway intended for use in
runway visual range conditions less than a valu&@d m andor where the traffic

density is heavy
Note See Attachment A, Section 14.

5.3.15.Rapid exit taxiway indicator lights shall not Bisplayed in the event of any lamp failure
or other failure that prevents the display of the light pattern depicted in FigiBeirb
full.

Location

5.3.15.3A set of rapid exit taxiway indicator lights shall be located on the runway on the same
side of the runay centreline as the associated rapid exit taxiway, in the configuration
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shown in Figure 23. In each set, the lights shall be located 2 m apart and the light
nearest to the runwaentreline shall be displaced 2 m from the runwentreline.

5.3.15.4Vhere moe than one rapid exit taxiway exists on a runway, the set of rapid exit taxiway
indicator lights for each exit shall not overlap when displayed.

Characteristics

5.3.15.Rapidexit taxiway indicator lights shall be fixed unidirectional yellow lights, aligned so

as to be visible to the pilot of a landing aeroplane in the direction of approach to the
runway.

5.3.15.@Rapid exit taxiway indicator lights shall be in accordance with the specifications in
Appendix 2, Figure AZ or Figure A27, as appropriate.

5.3.15.7Rapid exit taxivay indicator lightsshall be supplied with power on a separate circuit to
other runway lighting so that they may be used when other lighting is switched off.
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Figure 5-23. Rapid Exit Taxiway Indicator Lights (RETILS)
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5.3.16 Stopwaylights

Application
5.3.16.1Stop waplights shall be provided for a stopway intended for use at night.
Location

5.3.16.2%Stopway lights shall be placed along the full length of the stopway and shall be in two
parallel rows that are equidistant from trentreline and oincident with the rows of the
runway edge lights. Stopway lights shall also be provided across the end of a stopway on
a line at right angles to the stopway axis as near to the end of the stopway as possible
and, in any case, not more than 3 m outsideiite

Characteristics

5.3.16.3topway lights shall be fixed unidirectional lights showing red in the direction of the
runway.

5.3.17 Taxiway centreline lights

Application

5.3.17.ITaxiway centreline lights shall be provided on an exit taxiway, taxiway, and apron
intended fo use in runway visual range conditions less thaalae of300m in such a
manner as to provide continuous guidance between the rurewdreline and aircraft
stands, excephatthese lights need not be provided where the traffic density is light and
taxiway edge lights ancentreline marking provide adequate guidance.

5.3.17.2Taxiway centre line lights should be provided on a taxiway intended for use at night in
runway visual rangecondtions of 300 m or greater, and particularly on complex
taxiway intersedbns and exit taxiways, except that these lights need not be provided
where the traffic density is light and taxiway edge lights @reline marking provide
adequate guidance.

Note Where there may be a need to delineate the edges of a taxiwayn eagrapid exit
taxiway, narrow taxiway or in snow conditions, this may be done with taxiway edge lights or
markers.

5.3.17.3raxiwaycentreline lightsshallbe provided on an exit taxiway, taxiway, and apron in all
visibility conditions where specified as compateof an advanced surface movement
guidance and contradystemin such a manner as to provide continuous guidance
between the runwagentreline and aircraft stands.
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5.3.17.4Taxiwaycentreline lights shall be provided on a runway forming part of a standard tax
route and intended for taxiing in runway visual range conditions less than a va@ of
m, except that these lights need not be provided wher&afiie density is light and
taxiway edge lights ancentreline marking provide adequate guidance.

Note See 8.2.3 for provisions concerning the interlocking of runway and taxiway lighting
systems.

5.3.17.5Taxiway centre line lightshall be provided in all visibility conditions on a runway
forming part of astandardtaxi-route where specified as components ofadwanced
surface movement guidance and control system.

Characteristics

5.3.17.@xcept as provided for in 5.3.77 taxiwaycentreline lights on a taxiway other than an
exit taxiway and on a runway forming part of a standardnauie shall be fixed lights
showing green with beam dimensions such that the light is visible only from aeroplanes
on or in the vicinity of the taxiway.

5.3.17.mMaxiway centreline lights on an exit taxiway shall be fixed lights. Alternate taxiway
centreline lights shall show green and yelldwom their beginning near the runway
centreline to the perimeter of the ILS/MLS critical/sensitive area or the lower edge of
the inner transitional surface, whichever is farthest from the runway; and thereafter all
lights shall show green (FigureZ). The first light in the exitentreline shall always
show green, and the lightarest to the perimeter shall always show yellow.

Note 1 Care is necessary to limit the light distribution of green lights on or near a runway so as
to avoid possible confusiawith threshold lights.

Note 2 For yellow filter characteristics see Appendix 1, 2.2.

Note 3 The size of the ILS/MLS critical/sensitive area depends on the characteristics of the
associated ILS/MLS and other factors. Guidance isigea inAnnex 10yolume 1Attachments
C and G.

Note 4 See 5.4.3 for specifications on runway vacated signs.

5.3.17.8Nhere it is necessary to denote the proximity to a runway, taxoeatreline lights
shall be fixedlights showing alternating green and yellow from the peranetf the
ILS/MLS critical/sensitive area or the slower edge of the inner transitional surface,
whichever is farthest from the runway, to the runway and continue alternating green and
yellow until:

a) Their end point near the runwagntreline; or
b) In the case of the taxiwaygentreline lights crossing the runway, to the opposite

perimeter of the ILS/MLS critical/sensitive area or the lower edge of the inner
transitional surface, whichever is farthest from the runway.
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Note 1 Care is necessary to limit tHight distribution of green lights on or near a runway so as
to avoid possible confusion with threshold lights.

Note 2 The provisions of 5.3.17.can form part of effective runwawycursion prevention
measures.

5.3.17.9raxiwaycentrdine lights shall be in acedance with the specifications of:

a) Appendix 2, Figure A212, A2-13, or A214, for taxiways intended for use in runway
visual range conditions of less than &esof300m; and

b) Appendix 2, Figure AZL5 or A216, for other taxiways.

5.3.17.10Where higherintensites are required, from an operational point of viewxiway
centrdine lights on rapid exit taxiways intended for use in runway visual range
conditions less than\alue of300m shallbe inaccordance with the specifications of
Appendix 2, Figure A2L2. The number of levels of brilliancy settings for these lights
shallbe the sam as that for the runwaentrdine lights.

5.3.17.11Where taxiwaycentrdine lights are specified as components of an advanced surface
movement guidance and control system and whene, & operational point of view,

Note higher intensities are required to maintain ground movements at a certain speed in very
low visibilities or in bright dagime conditions, taxiwagentrdine lightsshall be in accordance
with the specifications of Appdix 2, Figure A2L7, A218 or A219.

Note High-intensity centrdine lights shall only be used in case of an absolute necessity and
following a specific study.

Location

5.3.17.12Taxiway centrdine lightsshallnormally ke located on the taxiwagentrdine markng,
except that they may be offset by not more than 30 cm where it is not practicable to

locate them on the marking.
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Figure 5-24. Taxiway Lighting
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Taxiway centreline lights on taxiways

Location

5.3.17.13Taxiway centrdine lights on a straight section @& taxiway shall be spaced at
longitudinal intervals of not more than 30 m, except that:

a) Larger intervals not exceeding 60 m may be used where, because of the prevailing
meteorological conditions, adequate guidance is provided by such spacing;

b) Intervalsless than 30 rshallbe provided on short straight sections; and

c) On a taxiway intended for use in RVR conditions of g a value 0800 m, the
longitudinal spacinghallnot exceed 15 m.

5.3.17.14Taxiway centrdine lights on a taxiway curvshall continue fom the straight portion
of the taxiway at a constant distance from the outside edge of the taxiway curve. The
lights shallbe spaced at intervals such that a clear indication of the curve is provided.

5.3.17.150n a taxiway intended for use in RVR conditions ofl#san avalue of300 m, the
lights on a curveshallnot exceed a spacing of 15 m, and on a curve of less than 400 m
radius the lightshall be spaced at intervals of not greater than 7.5 m. This spacing
shallextend for 60 m before and after the curve.

Note I Spacings on curves that have been found suitable for a taxiway intended for use in RVR
conditionsof 300m orgreater are:

Curve radius Light spacing

up to 400 m 7.5m
401 mto 899 m 15m
900 m or greater 30m

Note 2 See 3.9.6 and Figa 3-2.
Taxiway centreline lights on rapid exit taxiways
Location

5.3.17.16Taxiwaycentreline lights on a rapid exit taxiway shall commence at a point at least 60
m before the beginning of the taxiwagntreline curve and continue beyond the end
of the curveto a point on theentreline of the taxiway where an aeroplane can be
expected to reach normal taxiing speed. The lights on that portion parallel to the
runwaycentreline shallalways be at least 60 cm from any row of runwawptreline
lights, as showim Figure 525.
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5.3.17.17The lights shall be spaced at longitudinal intervals of not more than 15ceptdkat,
where runwaycentrédine lights are not provided, a greater interval not exceeding 30 m
may be used.

Taxiway centreline lights on other exit taxiways

Location

5.3.17.18Taxiway centrdine lights on exit taxiways other than rapid exit taxiwessall
commence at thpoint where the taxiwagentréine marking beginso curve from the
runway centrdine, and bllow the curved taxiwaygentrdine marking at least tohe
point where the marking leaves the runway. The first lefjiatl be at least 60m from
any row of runwaycentrdine lights, as shown in FigureZ5.

5.3.17.19The lightsshallbe spaced at longitudinal intervals of not more than 7.5 m.

Taxiway centreline lights on runways

Location

5.3.17.20Taxiway centrdine lights on a runway forming part of a standard -taxite and

intended for taxiing in runway visual range conditions less ghealue 0f300m shalll
be spaceat longitudinal intervals not exceeding 15 m.

_I_/—exit taxiway centre line light

£+ - — exit taxiway centre line marking —— — —
1|—

precision approach runway

\ category Il or Il
- —————————-runwaycentrellne———Y =
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exit taxiway centre line light
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taxiway centre line lights to maintain 60 cm separation.
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90 cm - ‘
l runway centre line marking

Figure 5-25. Offset runway andtaxiway centreline lights
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5.3.18 Taxiway edge lights
Application

5.3.18.1 Taxiway edge lights shall be provided at the edges of a runway turngdohghbay
apron, etc., intended for use at night and on a taxmayprovided with taxiway
centrdine lights and intended for use at night, except that taxiway edge lights need not
be provided where, considering the nature of the operations, adequate guidance can be
achieved by surface illumination or other means.

Note: See 5.5.5 for taxiway edge markers.

5.3.18.2 Taxiway edge lights shall be provided on a runway forming part of a standard taxi
route and intended for taxiing at night where the runwayiprovided with taxiway
centrdine lights.

Note See 8.2.3 for provisits concerning the interlocking of runway and taxiway lighting
systems.

Location

5.3.18.3 Taxiway edge lights on a straight section of a taxiway and on a runway forming part of
a standard taxiouteshallbe spaced at uniform longitudinal intervals of not mora tha
60 m. The lights on a cunghallbe spaced at intervals less than 60 m so that a clear
indication of the curve is provided.

Note Guidance on the spacing of taxiway edge lights on curves is given in the Aerodrome Design
Manual (Doc 9157), Part 4.

5.3.18.4 Taxiway edge lights on a holding bawpron, etc.,shall be spaced at uniform
longitudinal intervals of not more than 60 m.

5.3.18.5 Taxiway edge lights on a runway turn pslall be spaced at uniform longitudinal
intervals of not more than 30 m.

5.3.18.6 The lightsshallbelocated as near as practicable to the edges of the taxiway, runway
turn pad, holding &y, apron or runway, etc., or outside the edgesdistance of not
more than 3 m.

Characteristics

5.3.18.7 Taxiway edge lights shall be fixed lights showing blue. The ligh#dl show up taat
least 75° above the horizontal and at all angles in azimuth necessary to provide
guidance to a pilot taxiing in either direction. At an intersection, exit or curve the
lights shall be shielded as far as practicable so that they cansetban angles of
azimuth in which they may be confused with other lights.
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5.3.18.8 The intensity of taxiway edge lights shall be at least 2 cd from 0° to 6° vediuil,
0.2 cd at any vertical angles between 6° and 75°.

5.3.19 Runway turn pad lights

Application

5.3.19.1 Runwg turn pad lights shall be provided for continuous guidance on a runway turn
pad intended for use in runway visual range conditions less thalu@ of300 m, to
enable an aeroplane to complete a-@8fQree turn rd align with the runway

centrdine.

5.3.19.2 Runway turn pad lights shall be provided on a runway turn pad intended for use at
night

Location
5.3.19.3 Runwayturn pad lightsshall normally be located on the runway turn pad marking,
except that they may be offset by not more than 30 cm where it is not praetioabl

locate them on the marking.

5.3.19.4 Runway turn pad lights on a straight section of the runway turn pad mastkahdpe
spaced at longitudinal intervals of not more than 15 m.

5.3.19.5 Runway turn pad lights on a curved section of the runway turn pad matiatignot
exceed a spacing of 7.5 m.

Characteristics
5.3.19.6 Runway turn pad lights shall be unidirectional fixed lights showing green with beam
dimensions such that the light is visible only from aeroplanes on or approaching the

runway turn pad.

5.3.19.7 Runway turn pad ligis shall be in accordance with the specifications of Appendix 2,
Figure A213, A214 or A215, as appropriate.

5.3.20 Stop bars

Application

Note I A stop bar is intended to be controlled either manually or auticalst by air traffic
services.

Note 2 Runway incursions may take place in all visibility or weather conditions. The provision
of stop bars at runwaitolding positions and their use at night and in visibility conditions
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greater than 550 m runway visual range can form part of effective runway imeynevention
measures.

5.3.20.1 A stop bar shall be provided at every runwentding position serving a runway when
it is intended that the runway will be used in runwaspal range conditions less than
a value of 550 m, except where:

a) Appropriate aids and predures are available to assist in preventing inadvertent
incursions of aircraft and vehicles onto the runway; or

b) Operational procedures exist to limit, in runway visual range conditions less than a value
of 550 m, the number of:

1) Aircraft on the manoeuvrg area to one at a time; and
2) Vehicles on the manoeuvring area to the essential minimum.

5.3.20.2 Where there is more than one stop bar associated with a taxiway/runway intersection,
only one shall be illuminated at any given time.

5.3.20.3 A stop barshallbe provided fan intermediate holding position when it is desired to
supplement markings with lights and to provide traffic control by visual means.

Note: Where providedegardless of ILS category, The Stop érading to runway/shall be
illuminated.

Location

5.3.20.4 Stop bars shall be located across the taxiway at the point where it is desired that traffic
stop. Where the additional lights specified in 5.3%24re provided, these lights shall
be located not less than 3 m from the taxiway edge.

Characteristics

5.3.20.5 Stop bas shall consist of lights spaced at intervals of 3 m across the taxiway, showing
red in the intended direction(s) of approach to the intersection or rumelding
position.

Note Where necessary to enhance conspicuity of an existing stop bar, extia adigh installed
uniformly.

5.3.20.6 A pair of elevated lightshall be added to each end of the stop bar where the in
pavement stop bar | ights might be obscure
or rain, or where a pilot may be required to stop the afiran a position so close to
the lights that they are blocked from view by the structure of the aircraft.
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5.3.20.7 Stop bars installed at a runwhaglding position shall be unidirectional and shall show
red in the direction of approach to the runway.

5.3.20.8 Where the dditional lights specified in 5.3.20are provided, these lights shall have
the same characteristics as the lights in the stop bar, but shall be visible to approaching
aircraft up to the stop bar position.

5.3.20.9 The intensity in red light and beam spreadstop $ar lights shabe inaccordance
with the specifications in Appendix 2, Figures-A2 through A216, as appropriate.

5.3.20.10Where stop bars are specified as components of an advanced surface movement
guidance and control system and where, from an operhtoamat of view, higher
intensities are required to maintain ground movements at a certain speed in very low
visibilities or in bright daytime conditions, it is recommended that the intensity in red
light and beam spreads of stop bar ligttiallbe in acordance with the specifications
of Appendix 2, Figure A7, A2-18 or A2109.

Note High-intensity stop barshall only be used in case of an absolute necessity and following a
specific study.

5.3.20.11Where a wide beam fixture is required, it is recommendedtibahtensity in red light
and beam spreads of stop bar ligéltsll be in accordance with the specifications of
Appendix 2, Figure AZL7 or A219.

5.3.20.12The lighting circuit shall be designed so that:

a) stop bars located across entrance taxiways are selecwitthable;

b) stop bars located across taxiways intended to be used only as exit taxiways are switchable
selectively or in groups;

c) when a stop bar #luminated, any taxiwagentrdine lights installed beyond the stop bar
shall be extinguished for a distce of at least 90 m; and

d) stop bars shall be imecked with the taxiwaycentrdine lights so that when the
centrdine lights beyond the stop bar are illuminated the stop bar is extinguished and vice
versa.

Note Care is required in the design of thke@rical system to ensure that all of the lights of a
stop bar will not fail at the same time. Guidance on this issue is given in the Aerodrome Design
Manual (Doc 9157), Part 5.

5.3.21 Intermediate holding position lights

Note See 5.2.11 for specifications mtermediate holding position marking.

Application
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5.3.21.1 Except where a stop bar has been installed, intermediate holding position lights shall
be provided at an intermediate holding position intended for use in runway visual
range conditions less tharvalueof 300m.

5.3.21.2 Intermediate holding position lightshall be provided at an intermediate holding
position where there is no need for seoplgo signals as provided by a stop bar.

Location

5.3.21.3 Intermediate holding position lights shall be located along themmateiate holding
position marking at a distanoé 0.3 m prior to the marking.

Characteristics

5.3.21.4 Intermediate holding position lights shall consist of three fixed unidirectional lights
showing yellow in the direction of approach to the intermediate holaasgion with
a light distributionsimilar to taxiwaycentréine lights if provided. The lights shall be
disposed symmetrically about and aghti angle to the taxiwagentrdine, with
individual lights spaced 1.5 m apart.

5.3.22 Not applicable.

5.3.23 Runway guard lights

Note Runway incursions may take place in all visibility or weather conditions. The use of
runway guard lights at runwaljolding positions can form part of effective runway incursion
prevention measures. Runway guard lights wgitats, and drivers ofehicles when operating

on taxiway, that they are about to enter a runway. There are two standard configurations of
runway guard lights as illustrated in FigureZb.

Application

5.3.23.1 Runway guard lights, Configuration A, shall be provided at each taxiwayay
intersection associated with a runway intended for use in:

a) Runway visual range conditions less than a value of 550 m where a stop bar is not
installed; and

b) Runway visual range conditions of values between 550 m and 1 200 m where the traffic
densityis heavy.

Note 1: Runway guard lights, Configuration B may supplement Configuration A when deemed
necessary.

Note 2: Guidance on the design, operation and the location of runway guard lights
Configuration B is given in the Aerodrome Design Manual (Bb&7), Part 4.
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5.3.23.2 As part of runway incursion prevention measures, runway guard lights, Configuration
A or B, shall be provided at each taxiway/runway intersection where runway incursion
hot spots have been identified, and used under all weather condiiong day and
night.

5.3.23.3 Configuration B runway guard lightsahnot be collocated with a stop bar.

5.3.23.4 Where more than one runwplding positions exist at a runway/taxiway
intersection, only the set of runway guard lights associated with the operational
runwayholding position shall be illuminated.

Location

5.3.23.5 Runway guard lights, Configuration A, shall be located at each side of the taxiway
the holding side of the runwayolding position marking.

5.3.23.6 Runway guard lights, Configuration B, shall be locatedbss the taxiwayn the
holding side of the runwalyolding position marking.

and 5.3.23. ™ Ve N\ e
¢— ¥~ A pair of unidirectional, —__ Unidirectional flashing
flashing yellow lights yellow lights spaced at

intervals of 3 m

Configuration A Configuration B

Figure 5-26. Runway Guard Light
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Characteristics

5.3.23.7 Runway guard lights, Configuration A, shall consistwo pairs of yellow lights.

5.3.23.8 Where there is a need to enhanbe contrast between the on and off state of runway
guard lights, Configuration A, intended for use during the day, a visor of sufficient
size to prevent sunlight from entering the lens without interfering with the function of
the fixtureshallbe locate above each lamp.

Note Some other device or design, e.g. specially designed optigspbenased in lieu of the
visor.

5.3.23.9 Runway guard lights, Configuration B, shall consist of yellow lights spaced at
intervals of 3 m across the taxiway.

5.3.23.10The light beam shll be unidirectional and shall show yellow in the direction of
approach to the runwatyolding position.

Note: For guidance on orientation and aiming of runway guard lights, see the Aerodrome
Design Manual (Doc 9157) Part 4.

5.3.23.11The intensity in yellow lighand beam spreads of lights of Configuratioshaallbe in
accordance with the specifications in Appendix 2, Figure2A2

5.3.23.12Where runway guard lights are intended for use during the day it is that the intensity in
yellow light and beam spreads of lightsGonfiguration Ashallbe in accordance with
the specifications in Appendix 2, Figure 2&3.

5.3.23.13Where runway guard lights are specified as components of an advanced surface
movement guidance and control system where higher light intensities are requgired it
recommended that the intensity in yellow light and beam spreads of lights of
Configuration Ashallbe in accordance with the specifications in Appendix 2, Figure
A2-25.

Note Higher light intensities may be required to maintain ground movement extaincspeed
in low visibility conditions

5.3.23.14The intensity in yellow light and beam spreads of lights of Configuratieshal be in
accordance with the specifications in Appendix 2, Figurel22

5.3.23.15Where runway guard lights are intended for use during thetlda intensity in yellow
light and beam spreads of lights of Configuratiorsi&ll be in accordance with the
specifications in Appendix 2, Figure A20.

5.3.23.16Where runway guard lights are specified as components of an advanced surface
movement guidance anarmtrol system where higher light intensities are required, the
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intensity in yellow light and beam spreads of lights of ConfiguratioshB8ll be in
accordance with the specifications in Appendix 2, Figure282

5.3.23.17The lights in each unit of Configuration Aal be illuminated alternately.

5.3.23.18For Configuration B, adjacent lights shall be alternately illuminated and alternative
lights shall be illuminated in unison.

5.3.23.19The lights shall be illuminated between 30 and 60 cycles per minute and the light
suppression ahillumination periods shall be equal and opposite in each light.

Note The optimum flash rate is dependent on the rise and fall times of the lamps used. Runway
guard lights, Configuration A, installed on 6.6 ampere series circuits have been found to look
best when operated at 45 to 50 flashes per minute per lamp. Runway guard lights, Configuration
B, installed on 6.6 ampere series circuits have been found to look best when operated at 30 to 32
flashes per minute per lamp.

5.3.24 Apron floodlighting

Application

5.3.24.1 Apron floodlightingshallbe provided on an apr@nd on a designated isolated aircraft
parking position intended to be used at nightpermanent flood lighting is not
available at the isolated aircraft parking position, the aerodrome operators shall
provide mobile floodlighting equipmeninless otherwise exempted GAA.

Note 1 The designation of an isolated aircraft parking position is specified in 3.14.

Note 2 Guidance on apron floodlighting is given in the Aerodrome Desigh Ml 9157),
Part 4.

Location

5.3.24.2 Apron floodlightsshall be located so as to provide adequate illumination on all apron
service areas, with a minimum of glare to pilots of aircraft in flight and on the ground,
aerodrome and apron controllers, and personnel on the agrenarfangement and
aiming of floodlightsshall be such that an aircraft stand receives light from two or
more directions to minimize shadows.

Characteristics
5.3.24.3 The spectral distribution of apron floodlights shall be such that the colours used for
aircraft marking connected with routine servicing, and for surface and obstacle

marking, can be correctly identified.

5.3.24.4 The average illuminancghallbe at least the following:
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Aircraft stand:

- Horizontalilluminanced 20 lux with a uniformity ratio (average to nimum) of not
more than 4 to 1; and

- Verticalilluminanced 20lux at a height of 2 m above the apron in releyamking
direction, (i.e. parallel to the aeroplarentrdine for constantans) ;

Other apron areas:

- Horizontalilluminanced 50 per cent of th average illuminance on the aircraft stands
with a uniformity ratio (average to minimum) of not more thao 4.

5.3.25 Visual docking guidance system

Application

5.3.25.1 A visual docking guidance system shall be provided when it is intended to indicate, by
a visual aid, the precise positioning of an aircraft on an aircraft stand and other
alternative means, such msrshallersare not practicable.

Note The factors to be considered in evaluating the need for a visual docking guidance system
are in particular: the mmber and type(s) of aircraft using the aircraft stand, weather conditions,
space available on the apron and the precision required for manoeuvring into the parking
position due to aircraft servicing installatiorpassengerboarding bridges etc. See the
Aerodrome Design Manual (Doc 9157), ParB4Visual Aids for guidance on the selection of
suitable systems.

Characteristics
5.3.25.2 The system shall provide both azimuth and stopping guidance.
5.3.25.3 The azimuth guidance unit and the stopping position indicator shadbquatdor
use in all weather, visibility, background lighting and pavement conditions for which
the system is intended, both by day and night, but shall not dazzle the pilot.
Note Care is required in both the design and-gite installation of theystem to ensure that
reflection of sunlight, or other light in the vicinity, does not degrade the clarity and conspicuity

of the visual cues provided by the system.

5.3.25.4 The azimuth guidance unit and the stopping position indicator shall be of a design
such that:

a) A clear indication of malfunction of either or both is available to the pilot; and

b) They can be turned off.
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5.3.25.5 The azimuth guidance unit and the stopping position indicator shall be located in such
a way that there is continuity of guidance betweendineraft stand markings, the
aircraft stand manoeuvring guidarlgghts, if present, and the visual docking guidance
system.

5.3.25.6 The accuracy of the system shall be adequate faypleeofpassenger boardirgidge
and fixed aircraft servicing installatiomsth which it is to be used.

5.3.25.7 The systemshall be usable by all types of aircraft for which the aircraft stand is
intended, preferably without selective operation.

5.3.25.8 If selective operation is required to prepare theesystor use by a particular typmé
aircraft, then the systemshall provide an identification of the selected aircraft type to

both the pilot and the system operator as a means of ensuring that the system has been
setproperly.

Azimuth guidance unit

Location

5.3.25.9 The azimuth guidance unit shalé located on or close to the extension of the stand
centreline ahead of the aircraft so that its signals are visible from the cockpit of an
aircraft throughout the docking manoeuvre and aligned for use at least by the pilot
occupying the left seat.

5.3.25.10The azimuth guidance unghall be aligned for use by the pilots occupying both the
left and right seats.

Characteristics

5.3.25.11The azimuth guidance unit shall provide unambiguous left/right guidance which
enables the pilot to acquire and maintain the-iedohe without overcontrolling.

5.3.25.12When azimuth guidance is indicated by colour change, green shall be used to identify
thecentreline and red for deviations from tlcentreline.

Stopping position indicator

Location

5.3.25.13The stopping position indicator shall becated in conjunction with, or sufficiently
close to, the azimuth guidance unit so that a pilot can observe both the azimuth and

stop signals without turning the head.

5.3.25.14The stopping position indicator shall be usable at least by the pilot occupyiteitthe
seat.
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5.3.25.15The stopping position indicatahall be usable by the pilots occupying both the left
and right seats.

Characteristics

5.3.25.16The stopping position information provided by the indicator for a particular aircraft
type shall account for the anticipatechga of variations in pilot eye height and/or
viewing angle.

5.3.25.17The stopping position indicator shall show the stopping position for the aircraft for
which guidance is being provided and shall provide closing rate information to enable
the pilot to graduallydecelerate the aircraft to a full stop at the intended stopping
position.

5.3.25.18The stopping position indicat@hall provide closing rate information over a distance
of at least 10 m.

5.3.25.19When stopping guidance is indicated by colour change, green shall beoustsaim
that the aircraft can proceed and red to show that the stop point hasebebad,
exceptthat for a short distance prior to the stop point a third colour may be used to
warn that the stopping point is close.

5.3.26 Advanced visual docking guidance system

Application

Note 1 Advanced visual docking guidance system&/I[XGS) include those systems that, in
addition to basic and passive azimuth and stop position information, provide pilots with active
(usually sensebased) guidance information, such ascaéft type indication (in accordance
with Doc 86430 Aircraft Type Designators), distan¢e-go information and closing speed.
Docking guidance information is usually provided on a single display unit.

Note 2 An AVDGS may provide docking guidance infatman in three stages: the acquisition
of the aircraft by the system, the azimuth alignment of the aircraft, and the stopping position
information.

5.3.26.1 An A-VDGS shall be provided where it is operationally desirable to confirm the
correct aircraft type for wbh guidance is being provided and/or to indicate the stand
centreline in use, where more than one is provided for.

5.3.26.2 The AVDGS shall be suitable for use by all types of aircraft for which the aircraft
stand is intended.

5.3.26.3 The AVDGS shall be used only iconditions in which its operational performance is
specified.
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Note T The use of the -ADGS in conditions such as weather, visibility and background
lighting, both by day and night, would need to be specified.

Note 2 Care is required in both the designdionsite installation of the system to ensure that
glare, reflection of sunlight, or other light in the vicinity, does not degrade the clarity and

conspicuity of the visual cues provided by the system.

5.3.26.4 The docking guidance information provided by arWBGS shall not conflict with
that provided by a conventional visual docking guidance system on an aircraft stand if
both types are provided and are in operational use. A method of indicating that the A
VDGS is not in operational use or is unserviceabld slegbrovided.

Location

5.3.26.5 The AVDGS shall be located such that unobstructed and unambiguous guidance is
provided to the person responsible for, and persons assisting, the docking of the
aircraft throughout the docking manoeuvre.

Note Usually the pilotin-command is responsible for the docking of the aircraft. However, in
some circumstances, another person could be responsible and this person may be the driver of a
vehicle that is towing the aircraft.

Characteristics

5.3.26.6 The AVDGS shall provide, at minimupthe following guidance information at the
appropriate stage of the docking manoeuvre:

a) An emergency stop indication;

b) The aircraft type and model for which the guidance is provided;

c) An indication of the lateral displacement of the aircratitre¢ to thestandcentre line;

d) The direction of azimuth correction needed to correct a displacement from the stand
centreline;

e) Anindication of the distance to the stop position;

f)  Anindication when the aircraft has reached the correct stopping position; and

g) A warning indication if the aircraft goes beyond the appropriate stop position.

5.3.26.7 The AVDGS shall be capable of providing docking guidance information for all
aircraft taxi speeds encountered during the docking manoeuvre.

Note See the Aerodrome Design Man@@bc 9157), Part 4, for an indication of the maximum
aircraft speeds relative to distance to the stopping position.

5.3.26.8 The time taken from the determination of the lateral displacement to its display shall
not result in a deviation of the aircraft, when i@ted in normal conditions, from the
standcentreline greater than 1 m.
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5.3.26.9 The information on displacement of the aircraft relative to the stantteline and
distance to the stopping position, when displagba/l be provided with the accuracy
specifiedin Table 54.

5.3.26.10Symbols and graphics used to depict guidance information shall be intuitively
representative of the type of information provided.

Note The use of colour would need to be appropriate and need to follow signal convention, i.e.
red, yellow ad green mean hazard, caution and normal/correct conditions, respectively. The
effects of colour contrasts would also need to be considered.

5.3.26.11Information on the lateral displacement of the aircraft relative to the stmckline
shall be provided at ls&25 m prior to the stop position.

Note The indication of the distance of the aircraft from the stop position may be auded
and presented at a rate and distance proportional to the actual closure rate and distance of the
aircraft approaching thetsp point.

5.3.26.12Continuous closure distance and closure rate shall be provided from at least 15 m prior
to the stop position.

Table 54. A-VDGS recommended displacement accuracy

Maximum Maximum Maximum Maximum
deviationat deviation at deviation at deviation at
stop position 9 m from 15 m from 25 m from
Guidance (stop area) stop position stop position stop position
information
Azimuth +250 mm +340 mm +400 mm +500 mm
Distance 500 mm +1 000 mm +1 300mm Not specified

5.3.26.13Where provided, closure distance displayed in numestaddl be provided in metre
integers to the stop position and displayed to 1 decimal place at least 3 m prior to the
stop position.

5.3.26.14Throughout the docking manoeuvre, an appiate means shall be provided on the A
VDGS to indicate the need to bring the aircraft to an immediate halt. In such an event,
which includes a failure of the-XDGS, no other information shall be displayed.

5.3.26.15Provision to initiate an immediate halt toetldocking procedure shall be made
available to personnel responsible for the operational safety of the stand.
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5.3.26.16The wor d nst op shallibendisplaget wheh anrinamediate rcessation of
the docking manoeuvre is required.

5.3.27 Aircraft stand manoeuvring guidance lights

Application

5.3.27.1 Aircraft stand manoeuvring guidance lightsshall be provided to facilitate the
positioning of araircrafton an aircraft stand on a paved apron facifitgnded for use
in poor visibility conditions, unless adequate guidasqaovided by other means.

Location

5.3.27.2 Aircraft stand manoeuvring guidance lights shall be collocated with the aircraft stand
markings.

Characteristics
5.3.27.3 Aircraft standmaneuveringyuidance lights, other than those indicating a stop position,
shall be fixed yellow lights, visible throughout the segments within which they are

intended to provide guidance.

5.3.27.4 The lights used to delineate lee turning and lea@ut linesshall be spaced at
intervals of not more than 7.5 m on curves and 15 m on straigharsecti

5.3.27.5 The lights indicating a stop position shall be fixed unidirectional lights showing red.
5.3.27.6 The intensity of the lightshallbe adequate for the condition of visibility and ambient
light in which the use of thaircraftstand is intended.

5.3.27.7 The lighting circuitshallbe designed so that the lights may be switched on to indicate
that an aircraft stand is to be used and switched off to indicate that it is not to be used.

5.3.28 Road-holding position light
Application
5.3.28.1 A roadholding position light shall be praded at each roatiolding positionserving a

runway when it is intended that the runway will be used in runway visual range
conditions less thaa value 0550 m.
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Location

5.3.28.2 A roadholding position light shall be located adjacent to the holding positemking
1.5 m (x0.5 m) from one edge of the road, i.e. left or right as appropriate to the local
traffic regulations. efer 5.4.7)

Note See 9.9 for the mass and height limitations and frangibility requirements of navigation
aids located on runway strips.

Characteristics

5.3.28.3 The roadholding position light shall comprise:
a) A controllable red (stop)/green (go) traffic light; or
b) A flashingred light.

Note It is intended that the lights specified in spdragraph a) be controlled by the air traffic
services

5.3.28.4 The roadholding position light beam shall be unidirectional and aligned so as to be
visible to the driver of a vehicle approaching the holding position.

5.3.28.5 The intensity of the light beam shall be adequate for the conditions of visibility and
ambient ligh in which the use of the holding position is intended, but shall not dazzle
the driver.

Note The commonly used traffic lights are likely nmeet the requirements in 5.8.2 and
5.3.85.

5.3.28.6 The flash frequency of the flashingd light shall be betweerD3and 60 flashes per
minute.

5.3.29 No-entry bar

Note Runway incursions may take place in all visibility or weather conditions.usaef no
entry bars can form part of effective runway incursion prevention measures.

Application

5.3.29.1 A no-entry barshallbe provded across a taxiway which is intended to be used as an
exit only taxiway to assist in preventing inadvertent acoéssiffic to that taxiway.

Location

5.3.29.2 A no-entry barshall be located across the taxiway at the end of an exit only taxiway
where it is deired to prevent traffic from entering the taxiway in the wrong direction.
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5.3.29.3 A no-entry bar shll be colocated with a neentry sign and/or a rentry marking.
Characteristics

5.3.29.4 A no-entry barshall consist of unidirectional lights spaced at uniform intes\af no
more than 3 m showing red in the intended direction(s) of approach to the runway.

Note Where necessary to enhance conspicuity, extra lights are installed uniformly.

5.3.29.5 A pair of elevated lightshallbe added to each end of the-emry bar wher¢he in
pavement no entry bar | i g#$iew, fomexgniple, byoe o0 Db s
rain, where a pilot may be required to stop the aircraft in a position so close to the
lights that they are blocked from view by the structure of the aircraft.

5.3.29.6 The intensity in red light and beam spreads ofembry bar lights shall be in
accordance with the specifications in Appendix 2, FigureslAZhrough A216, as
appropriate.

5.3.29.7 Where neentry bars are specified as components of an advanced surface movement
guidance and control system and where, from an operational point of view, higher
intensities are required to maintain ground movements at a certain speed in very low
visibilities or in bright daytime conditions, the intensity in red light and beam spreads
of no-entry bar lightsshall be in accordance with the specifications of Appendix 2,
Figure A217, A2-18 or A2109.

Note High-intensity neentry bars are typically used only in case of an absolute necessity and
following a specific study.

5.3.29.8 Where a wide beamxiure is required, the intensity in red light and beam spreads of
no-entry bar lightsshall be in accordance with the specifications of Appendix 2,
Figure A217 or A219.

5.3.29.9 Taxiwaycentreline lights installed beyond the remtry bar, looking in the directn of
the runway, shall not be visible when viewed from the taxiway.

5.3.30 Runway datus lights

Introductory Note Runway status lights (RWSL) is a type of autonomous runway incursion
warning system (ARIWS). The two basic visual components of RWSL are rutraageelights
(RELSs) and takeff hold lights (THLs). Either may be installed by itself, but the two components
are designed to be complementary to each other.

Location

5.3.30.1 Where provided, RELs shall be offset 0.6 m from the taxiwegtreline on the
opposte side to the taxiwagentreline lights and begin 0.6 m before the runway
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holding position extending to thexige of the runway. An additional single light shall
be placed on the runway 0.6 m from the runwamtreline and aligned with the last
two taxiway RELSs.

Note Where two or more runwayolding positions are provided, the runwhglding position
referred is that closest to the runway.

5.3.30.2 RELs shall consist of at least five light units and shall be spaced at a minimum of 3.8
m and a maximum of 15.2&h longitudinally, depending upon the taxiway length
involved, except for a single light installed near the runeextreline.

5.3.30.3 Where provided, THLs shall be offset 1.8 m on each side of the ruoevayeline
lights and extend, in pairs, starting at anpd.15 m from the beginning of the runway
and, thereafter, every 30 m for at least 450 m.

Note Additional THLs may be similarly provided at the starting point of the-tdikeoll.
Characteristics

5.3.30.4 Where provided, RELs shall consist of a singlee liof fixed in pavement lights
showing red in the direction of aircraft approaching the runway.

5.3.30.5 RELs shall illuminate as an array at each taxiway/runway intersection where they are
installed less than 2 seconds after the system determines a warnindgid.nee

5.3.30.6 Intensity and beam spread of RELs shall be in accordance with the specifications of
Appendix 2, Figures AA2 and A214.

Note Consideration for reduced beam width may be required for some REL lights at acute
angled runway/taxiway intersections @amsure the RELs are not visible to aircraft on the
runway.

5.3.30.7 Where provided, THLs shall consist of two rows of fixed in pavement lights showing
red facing the aircraft taking off.

5.3.30.8 THLs shall illuminate as an array on the runway less than 2 secondshaft®rstem
determines a warning is needed.

5.3.30.9 Intensity and beam spread of THLs shall be in accordance with the specifications of
Appendix 2, Figure AX.

5.3.30.10RELs and THLs shll be automated to the extent that the only control over each
system will be to diable one or both systems.
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5.4 Signs

5.4.1General

Note Signs shall be either fixed message signs or variable message signs. Guidance on signs is
contained in the Aerodrome Design Manual (Doc 9157), Part 4.

Application

5.4.1.1Signs shall be provided to conveymandatory instruction, information on a specific
location or destination on a movement area or to provide other information to meet the
requirements of 9.8.1.

Note See 5.2.17 for specifications on information marking.

5.4.1.2A variable message signallbe provided where:

a) The instruction or information displayed on the sign is relevant only during a certain
period of time; and/or

b) There is a need for variable predetermined information to be displayed sigthe
meet the requirements of 9.8.1.

Characteristics

5.4.1.3Signs shall be frangible. Those located near a runway or taxiway shall be sufficiently low
to preserve clearance for propellers and the engine pods of jet aircraft. The installed
height of the sign shall not exceed the dimension shown in the apg®molumn of
Table 55, except for runway distance remaining signs (see 5.4.8).

Table 55. Location distances for taxiing guidance signs including runway exit signs

Sign height (mm)
Code | Legend| Face (min.)| Installed (max.) Perpendicular distame | Perpendicular distanc
number from defined taxiway | from defined runway
pavement edge to near § pavement edge to ne
of sign side of sign

lor2 200 300 700 511 m 3-10m

lor2 300 450 900 5-11 m 3-10 m

3or4 300 450 900 11-:21m 815m

3or4 400 600 1100 11-21 m 8-15m

5.4.1.4AMandatory instruction signs and information sigsigll be rectangular, as shown in
Figures 527 and 528 with the longer side horizontal

5.4.1.5The only signs on the movement area utilizing red shall be mandatory instigtisn
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5.4.1.6Theinscriptionson a sign shall be in accordance with the provisions of Appendix 4.

5.4.1.7Signs shall be illuminated in accordance with the provisions of Appendix 4 when
intended for use:

a) Inrunway visual range conditions less than a value of 800 m; or
b) At night in association with instrument runways; or
c) At nightin association with neimstrument runways where the code number is48 or
5.4.1.8Signs shall be retroreflective and/or illuminated in accordance with the provisions of
Appendix 4 when intended for use at nigh association with nemstrument runways
where the code number is 1 or 2.

5.4.1.9A variable message sign shall show a blank face when not in use.

5.4.1.10n case of failure, a variable message sign shall not provide information that could lead
to unsafe action frora pilot or a vehicle driver.

5.4.1.11The time interval to change from one messagartother on a variable messaign
shallbe as short as practicable afdhllnot exceed 5 seconds.
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Runway designation

of a runway extremity

(Example)

Runway designation
of both extremities
of a runway
(Example)

Category | hold
position
(Example)

Category Il hold
position
(Example)

Category Il hold
position
(Example)

Category Il and IlI
hold position
(Example)

Category [, Il and llI
hold position
(Example)

NO ENTRY

Runway-holding

position
(Example)

Indicates a runway-holding position at a runway extremity

Indicates a runway-holding position located at

2 5_ 0 ? taxiway/runway intersection other than runway extremity

Indicates a category | runway-holding position

2 5 C AT I at the threshold of runway 25
Indicates a category |l runway-holding position
2 5 C AT I at the threshold of runway 25

Indicates a category Il runway-holding

25 C ﬁ T m position at the threshold of runway 25

Indicates a joint category Il and Il

runway-holding position at the
threshold of runway 25

Indicates a joint category I, Il and llI
runway-holding position at the
threshold of runway 25

Indicates that entry to an area is prohibited

Indicates a runway-holding position (in accordance with 3.12.3)

Figure 5-27.  Mandatory instruction signs
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5.4.2 Mandatory instruction signs

Note See Figure 87 for pictorial representation of mandatory instruction signs and
Figure 529for examples of locating signs at taxiway/runway intersections.

Application

5.4.2.1A mandatoryinstructionsign shall be provided todentify a location beyond whichn
aircraft taxiing or vehicle shall not proceed unless authorized by the aerodrome control
tower.

5.4.2.2Mandatoryinstructionsigns shall include runway designation signs, category I, il or
holding posiion signs,runwayholding position signs, roadolding position signs and
NO ENTRY signs.

Note See 5.4.7 for specifications on rekadlding position signs.

5.4.2.3A patter n -lioldivg positiam waagking shall be supplemented at a
taxiway/runway intersdémn or a runway/runway intersection with a runway designation
sign.

5424A pat t er n-hdidBg@ positionnmarkiyg shall be supplemented with a category |,
[l or 11l holding position sign.

5425A patt er n-hdldhg positiommvaiking at a runwdnplding position established
in accordance with 3.12.3 shall be supplemented with a ruhelayng position sign.

Note See 5.2.10 for specifications on runwalding position marking.

5.4.2.6A runway designation sign at a taxiway/runway interseciuadl be supplenented with a
location sign in the outboard (farthest from the taxiway) position, as appropriate.

Note See 5.4.3 for characteristics of location signs

5.4.2.7A NO ENTRY sign shall be provided whentgninto an area is prohib

Location

5.4.2.8A runway designationsigns at a taxiway/runway intersection or a runway/runway
intersection shall be located on each side of the rushe&ding position marking facing

the direction of approach to the runway.

5.4.2.9 A category |, Il or 11l holding position sign shall be locatedeath side of the runway
holding position marking facing the direction of the approach to the critical area.
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5.4.2.10 A NO ENTRY sign shall be located at the begimnof the area to which entranise
prohibited on each side of the taxiway as viewed by the. pilot

5.4.2.1A runwayholding position sign shall be located on each side of the ruhafayng
position established in accordance with 3.12.3, facing the approach to the obstacle
limitation surface or ILS/MLS critical/sensitive area, as appropriate.
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LEFT SIDE RIGHT SIDE

«C C—

DIRECTION/LOCATION/DIRECTION

B LR «APRON

LOCATION/DIRECTION DESTINATION

= = — = =
LOCATION/RUNWAY VACATED RUNWAY VACATED/LOCATION
RUNWAY EXIT RUNWAY EXIT
LOCATION DIRECTION/LOCATION/DIRECTION/DIRECTION

vD|«C|REJEJD~|Co|EY

DIRECTION/DIRECTION/DIRECTION/LOCATION/DIRECTION/DIRECTION/DIRECTION

<2500m 2500m-=>

INTERSECTION TAKE-OFF

Figure 5-28.  Information signs
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NON-INSTRUMENT, NON-PRECISION, TAKE-OFF RUNWAYS

~
™~

A 27 I 27 A

A
PRECISION APPROACH RUNWAYS
X
Y Y
CATEGORY | A 27 |™ 27 A
A 27 %_V_ 27CATI™ >7 cATI R
A A
& &
] ] X
Y Y
CATEGORY Il
A 27 ™ 27 AR 27CAT I "™ >7 cAT T RS
A A
N ; N
XI
Y Y
CATEGORY 111
A 27 ™ 27 AE
A 27 |8 27 ARS 27 CAT IIL 122 27 CAT 1T

A A

Note.— Distance X is established in accordance with Table 3-2. Distance Y is established al the edge of the ILS/MLS
critical/sensitive area.

Figure 5-29. Example of sign positions at taxiway/runway intersections
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Characteristics

5.4.2.12A mandatory instruction sign shall consist of an inscription in white on a red
background.

5.4.2.13Nhere, owingo environmental or other factors It is recommended that the conspicuity
of the inscription on a mandatory instruction sign needs to be enhanced, the outside edge
of the white inscriptiorshall be supplemented by a black outline measuring 10 mm in
width for runway code numbers 1 and 2, and 20 mm in width for runway code numbers
3 and 4.

5.4.2.14The inscription on a runway designation sign shall consist of the runway designations of
the intersecting runway properly oriented with respect to the viewing positidmeof t
sign, except that a runway designation sign installed in the vicinity of a runway
extremity may show the runway designation of the concerned runway extremity only.

5.4.2.15The inscription on a category |, I, Jljoint 1I/lIl or joint I/I/lIl holding positim sign
shall consist of the runway designator followed by CAT I, CAT Il, CAT QAT II/llI
or CAT I/li/lll, as appropriate.

5.4.2.16The inscription on a NO ENTRY sign shall be in accordance with Fig@ie 5

5.4.2.17The inscription on a runwalyolding position sign ata runwayholding position
established in accordance with 3.12.3 shall consist of the taxiway designation and a
number.

5.4.2.18Nhereinstalled inscriptions/symbobf figure 527 shall be used

5.4.3 Information signs

Notel: See Figures-28for pictorial representabns of information signs.

Note 2: See Chapter 7, 7.4.3 for specifications related to unserviceability signs providing
information on operational restrictions and construction works at aerodromes.

Application

5.4.3.1An information sign shall be provided whehere is an operational need to identify by a
sign, a specific location, or routing (direction or destination) information.

5.4.3.2Information signs shall include: direction signs, location signs, destination signs, runway
exit signs, runway vacated signs antkisection takeff signs.

5.4.3.3A runway exit sign shall be provided where there is an operational need to identify a
runway exit.
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5.4.3.4A runway vacated sign shall be provided where the exit taxiway is not provided with
taxiway centreline lights and there is a eé to indicate to a pilot leaving a runway the
perimeter of the ILS/MLS critical/sensitive area or the lower edge of the inner
transitional surface, whichever is farther from the runeemtreline.

Note See 5.3.17 for specifications on colour codingway centreline lights

5.4.3.5An intersection takeff sign shall be provided whersuch operation is permitted at an
Aerodrome tandicatethe remainingakeoff run available TORA).

5.4.3.6Where necessary, a destination sgjrall be provided to indicate the ditean to a
specific destination on the aerodrome, such as cargo area, general aviation, etc.

5.4.3.7A combined location and direction sign shall be provided when it is intended to indicate
routing information prior to a taxiway intersection.

5.4.3.8A direction sign shiad be provided when there is an operational need to identify the
designation and direction of taxiways at an intersection.

5.4.3.9A location signshallbe provided at an intermediate holding position.

5.4.3.1A location sign shall be provided in conjunction with a ragvdesignation sign except
at a runway/runway intersection.

5.4.3.11A location sign shall be provided in conjunction witdieection sign, except thatay
be omitted where an aeronautical study indicates that it is not needed.

5.4.3.12Nhere necessary, a locationrsghallbe provided to identify taxiways exiting an apron
or taxiways beyond an intersection.

54313Vhere a taxiway ends at an intersection
this, a barricade, direction sign and/or other appropriate visuahdie used.

Location

5.4.3.1%&xcept as specified in 5.4.3.16 and 5.4.3.24 information signs shall, wherever
practicable, be located on the {afind side of the taxiway in accordance with Takte 5

5.4.3.1%At a taxiway intersection, information signs shall be locgieaor to the itersection and
in line with theintermediate holding positiomarking. Where there is natermediate
holding positionmarking, the signs shall be installed at least 60 m frontehéreline
of the intersecting taxiway where the code num&é& or 4, and at least 40 m where the
code number is 1 or 2.

Note A location sign installed beyond a taxiway intersection may be installed on either side of
a taxiway.
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5.4.3.16A runway exit sign shall be located on the same side of the runway as the ecditésl |
(i.e. left or right) and positioned in accordance with Tabe 5

5.4.3.17A runway exit sign shall be located prior to the runway exit point in line with a position
at least 60 m prior to the point of tangency where the code number is 3 or 4, and at least
30 m where the code number is 1 or 2.

5.4.3.18A runway vacated sign shall be located at least on one side of the taxiway. The distance
between the sign and tleentreline of a runway shall be not less than the greater of the
following:

a) The distance between tlgentreline of the runway and the perimetef the
ILS/MLS critical/sensitive area; or

b) The distance between tkentreline of the runway and the lower edge of the
inner transitional surface.

5.4.3.19Nhere provided in conjunction with a runway vacated signtdkevay location sign
shall be positioned outboard of the runway vacated sign.

5.4.3.20An intersection takeff sign shall be located at the Kfand side of the entry taxiway.
The distance between the sign anddéetreline of the runway shall be not less th@0
m where the code number is 3 or 4, and not less than 45 m where the code number is 1
or 2.

5.4.3.21A taxiway location sign installed in conjunction with a runway designation sign shall be
positioned outboard of the runway designation sign.

5.4.3.22 A destination sig shallnot normally be collocated with a location or directsign.

5.4.3.23An information sign other than a location sign shall not be collocated with a mandatory
instruction sign.

5.4.3.24 A direction sign, barricade and/or other appropriate visual aid used tofidentia 6 6 T 6 6
intersectiorshallbe located on the opposite side of the intersection facing the taxiway.

Characteristics

5.4.3.2%An information sign other than a location sign shall consist of an inscription in black on
a yellow background.

5.4.3.26A location sign shall @nsist of an inscription in yellow on a black background and
where it is a standlone sign shall have a yellow border.

5.4.3.27The inscription on a runway exit sign shall consist of the designator of the exit taxiway
and an arrow indicating the direction to toil.
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5.4.3.28The inscription on a runway vacated sign shall depict the pattern A rcimoldiyng
position marking as shown in Figure2B.

5.4.3.29The inscription on an intersection tak# sign shall consist of a numericalessage
indicating theremainingtakeoff run available in metres plus an arrow, appropriately
located and oriented, indicating the direction of the-tafkas shown in Figure-28.

5.4.3.30The inscription on a destination sign shall comprise an alpha, alphanumerical or
numerical message identifying the destion plus an arrow indicating the direction to
proceed as shown in Figure2B.

5.4.3.31IThe inscription on a direction sign shall comprise an alpha or alphanumerical message
identifying the taxiway(s) plus an arrow or arrows appropriately oriented as shown in
Figure 528.

5.4.3.32The inscription on a location sign shall comprise the designation of the location taxiway,
runway or other pavement the aircraft is on or is entering and shall not contain arrows.

5.4.3.33Vhere it is necessary to identify each of a series of iniateeholding positionenthe
same taxiway, the location sighallconsist of the taxiway designation and a number.

5.4.3.34Nhere docationsign and direction signs are used in combination:

a) All direction signs related to left turns shall be placed on theilddt of the location sign,
and all direction signs related to right turns shall be placed on the right side of the
location sign, except that where the junction consists of one intersecting taxiway, the
location sign may alternatively be placed on theheihd side;

b) The direction signs shall be placed such that the direction of the arrows departs
increasingly from the vertical with increasing deviation of the corresponding taxiway;

c) An appropriate direction sign shall be placed next to the locatiorwsigre the direction
of the location taxiway changes significantly beyond the intersection; and

d) Adjacent direction signs shall be delineated by a vertical black line as shown in
Figure 528.

5.4.3.3%A taxiway shall be identified by a designator tratused only once on an aerodrome
comprisinga single letter, two letters or a combination of a letter or letters followed by a
number.

5.4.3.38Nhen designating taxiways, the use of the words such as inner and altelbesh
avoided wherever possible.

5.4.3.3MWhen desigating taxiways, the use of the letters I, O or X shall not be used to avoid
confusion with the numerals 1, 0 and closed marking.
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5.4.3.38The use of numbers alone on the manoeuvring area shall be reserved for the designation
of runways.

5.4.3.3%Apron stand designatorsall not be the same as taxiway designators.
5.4.4 VOR aerodrome checkpoint sign
Application

5.4.4.1 When a VOR aerodrome checkpoint is established, it shall be indicated by a VOR
aerodrome checkpoint marking and sign.

Note: See5.2.12 for VOR aerodrome checkpointriiag.

Location

5.4.4.2 A VOR aerodrome checkpoint sign shall be located as near as possible to the checkpoint
and so that the inscriptions are visible from the cockpit of an aircraft properly positioned
on the VOR aerodrome checkpoint marking.

Characteristics

5.4.4.3 A VOR aerodrome checkpoint sign shall consist of an inscription in black on a yellow
background.

5.4.4.4 The inscriptions on a VOR checkpoint sighall be in accordance with one of the
alternatives shown in Figure3® in which:

VOR Is an abbreviation identiiyg this as a VOR checkpoint;

116.3 Is an example of the radio frequency of the VOR concerned;

147° Is an example of the VOR bearing, to the nearest degree, which shall be ind
the VOR checkpoint; and

4.3 NM |Is an example of the distance iautical miles to a DME collocated with the VO
concerne@

Note: Tolerancedor the bearing value slwn on the sign are given in Annex Bitachment.
It will be noted that a checkpoint can only be used operationally when periodic checks show it to
be consistently within +2 degrees of the stated bearing.
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VOR 116.3 147° |--veeeeee VOR 116.3
147°

(A) (B)
Where no DME is collocated with the VOR

VOR 116.3 147° 4.3wm|| VOR 116.3
147° 4 .3NM

(C) (D)
Where a DME is collocated with the VOR

Figure 5-30. VOR aerodrome checkpoint sign
5.4.5 Aerodrome identification sign
Application

5.4.5.1 An aerodrome identification sigshall be provided at an aerodrome where thisre
insufficient alternativaneans of visual identification.

Location

5.4.5.2 The aerodrome identification sigall be placed on the aerodrome so as to be legible,
in so far as is practicable, at all angles above the horizontal.

Characteristics
5.4.5.3 The aerodrome identification sign shalhsgst of the name of the aerodrome.

5.4.5.4 The colour selected for the sighallgive adequate conspicuity when viewed against its
background.

5.4.5.5 The charactershallhave a height of not less than 3 m.

5.4.6 Aircraft stand identification signs

Application
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5.4.6.1 An aircrat stand identification markinghall be supplemented with an aircraft stand
identification sign where feasible.

Location

5.4.6.2 An aircraft stand identification sigshall be located so as to be clearly visible from the
cockpit of an aircraft prior to enteririge aircraft stand.

Characteristics

5.4.6.3 An aircraft stand identification sigshall consist of an inscriptiom black on a yellow
backgroundr as instructed bZAA.

5.4.7 Road-holding position sign

5.4.7.1 A roadholding position sign shall be providgdee illustrabn below) at all road
entrances to a runway.

TAXIWAY

4 gall A al) 480 ja (e O) Q9 Jsall £ giaa

NO ENTRY WITHOUT PERMISSION FROM ATC

Figure 5-31.Road Holding Positon Sign and Lights

Location

5.4.7.2 The roadholding position sign shall be located 1.5 m from one edge of the road (left or
right as appropriate to the locafiic regulations) at the holding position.
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Characteristics

5.4.7.3 A roadholding position sign shall consist of an inscription in white on a red
background.

5.4.7.4 The inscription on a roaldolding position sign shall be in the national language, be in
conformity with the local traffic regulations and include the following:

a) A requirement to stop; and

b) Where appropriate:
1) A requirement to obtain ATC clearance; and
2) Location designator.

Note Examples of roadholding position signs are contained in the Aerodrome Debgnual
(Doc 9157), Part 4.

5.4.7.5 A roadholding position sign intended for night use shall feroreflective or
illuminated.

5.4.8 Runway distance remaining signs

Note 1:The inclusion of detailed specifications for runway distance remaining signs (RDRS) in
this section is not intended to imply that an RDRS has to be provided. Attachment A, Section 23,
provides guidance on the need to provide RDRSs. Guidance on installing RDRSs is given in the
Aerodrome Design Manual (Doc 9157), Part 4.

Note 2: Runway excursionmay take place in all visibility or weather conditions. The use of
RDRS can form part of effective runway excursion prevention measures. The purpose of RDRSs
is to provide pilots with distanet®-go information to the extremity of the runway, to enhance
situational awareness and enable pilots to decide whether to commeneareuga or to apply

braking action for more efficient rollout and runway exit speeds. It is essential that pilots
operating at aerodromes with RDRS be familiar with the purpose @& #igss.

Note 3: Provisions related to the identification of hazards and management of safety risks,
including the need for safety risk assessment related to runway safety, is available in PANS
Aerodromes (Doc 9981), Chapter 8.

Location
5.4.8.1Where providedrunway distance remaining signs (RDRS) shall be placed along the full

length of the runway at longitudinal spacing of approximately 300 m, parallel and
equidistant from the runway centre line.
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Note: Displaced threshold areas that are used for takeandor roll-out are treated as part of
the runway for purposes of locating the signs.

5.4.8.2Runway distance remaining signs shall be placed outside the edges of the runway at a
distance shown in Table@

Characteristics

5.4.8.3Where provided, an RDRS shall consisaanfinscription in white on a black background.

5.4.8.4The installed height of the RDRS shall not exceed the dimension shown in the
appropriate column of Table@ All RDRSs on one runway shall be the same size.

Table 5-6. Location distances for runway distane remaining signs

Sign height (mm) Perpendicular distance from
defined runway pavement
Code Face Installed edge to near side of sign
Legend :
number (min.) (max.)
lor2
640 760 1070 6 10.5m
3014\ 1000 | 1200 1520 15 22.5m
3or4 1200 1500 1600 25 m or more
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5.5 Markers

5.5.1 General

Markers shall be frangible. Those located near a runway or taxiway shall be sufficiently low to
preserve clearance for propellers and forethgine pods of jet aircraft.

Note T Anchors or chains, to prevent markers which have broken from their mounting from
blowing away, are sometimes used.

Note 2 Guidanceon frangibility of markers is given in the Aerodrome Design Manual (Doc
9157), Part6.

5.5.2 Unpaved runway edge markers

Application

5.5.2.1Markersshallbe provided when the extent of an unpaved runway is not clearly indicated
by the appearance of its surface compared with that of the surrounding ground.

Location

5.5.2.2Where runway lights are providetthe markershall be incorporated in the light fixtures.
Where there are no lights, markers of flat rectangular or conical shafibe placed so
as to delimit the runway clearly.

Characteristics

5.5.2.3The flat rectangular markehall have a minimum sizef 1 m by 3 m andshall be

placed with their long dimension parallel to the runwamtreline. The conical markers
shallhave a height not exceeding 50 cm.

5.5.3 Stopway edge markers
Application

5.5.3.1Stopway edge markeshall be provided when the extent of a st@y is not clearly
indicated by its appearance compared with that of the surrounding ground.

Characteristics

5.5.3.2The stopway edge markers shall be sufficiently different from any runwaynealders
used to ensure that the two types of markers cannot beseahf

Note: Markers consisting of small vertical boards camouflaged on the reverse side, as viewed
from the runway, have proved operationally acceptable.
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5.5.4 Not applicable.
5.5.5 Taxiway edge markers
Application

5.5.5.1Taxiway edge markershall be provided on a taxiwawhere the code number is 1 or 2
and taxiwaycentreline or edge lights or taxiwagentreline markers are not provided.

Location

5.5.5.2Taxiway edge markershall be installed at least at the same locations as would the
taxiway edge lights had they been used.

Characteristics
5.5.5.3A taxiway edge marker shall be retroreflective blue.

5.5.5.4The marked surface as viewed by the ploallbe a rectangle arghallhave a minimum
viewing area of 150 cfn

5.5.5.5Taxiway edge markers shall be frangible. Their height shall be isumfig low to
preserve clearance for propellers and for the engine pods of jet aircraft.

5.5.6 Taxiway centreline markers
Application

5.5.6.1Taxiway centreline markersshallbe provided on aakiway where the code numbgior
2 and taxiwaycentreline or edge light or taxiway edge markers are not provided.

5.5.6.2Taxiway centreline markersshallbe provided on a taxiway where the code number is 3
or 4 and taxiwaycentreline lights are not provided if there is a need to improve the
guidance provided by the taxiwagnte line marking.

Location

5.5.6.3Taxiway centreline markersshall be installed at least at the same location as would
taxiwaycentreline lights had they been used.

Note See 5.3.17.12 for the spacing of taxiwantreline lights.
5.5.6.4Taxiwaycentreline markersshallnormally be located on the taxiwagntreline marking

except that they may be offset by not more than 30 cm where it is not practicable to
locate them on the marking.
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Characteristics
5.5.6.5A taxiway centreline marker shall be retroreflective green.

5.5.6.6The marked surface as viewed by the ploallbe a rectangle arghallhave a minimum
viewing area of 20 cfn

5.5.6.7Taxiway centreline markers shall be so designed and fitted as to withstand being run
over by the wheels of an aircraft without damage eithéndacaircraft or to the markers
themselves.
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5.5.7 Unpaved taxiway edge markers
Application

5.5.7.1Were the extent of an unpaved taxiway is not clearly indicated by its appearance
compared with that of the surrounding ground, margkedl be provided.

Location

5.5.7.2Where taxiway lights are provided, the marksh&llbe incorporated in the lighittures.
Where there are no lights, markers of conical sisdyadl be placed so as to delimit the
taxiway clearly.

5.5.8 Boundary markers

Application

5.5.8.1Boundary markers shall be pided at an aerodrome where the landing area has no
runway.

Location

5.5.8.2Boundary markers shall be spaced along the boundary of the landing area at intervals of
not more than 200 m, if the type shown in Figw&5s used, or approximately 90 m, if
the conial type is used with a marker at any corner.

Characteristics

5.5.8.3Boundary markershallbe of a form similar tdhat shown in Figure-82, or in the form
of a cone not less than 50 cm high and not less than 75 cm in diameter at thehbase
markersshall be colouredto contrast with the background against which they will be
seen. A single colour, orange or red, or two contrasting colours, orange and white or
alternatively red and whiteshall be used, except where such cotounerge with the
background.
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Figure 5-32. Boundary Markers
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CHAPTER 6 - VISUAL AIDS FOR DENOTING OBSTACLES

6.1 Objects to be marked and/or lighted

Note 1: The marking and/or lighting of obstacles is intended to reduce hazards to aircraft by
indicating the pesence of the obstacles. It does not necessarily reduce operating limitations
which may be imposed by an obstacle.

Note 2: An autonomous aircraft detection system may be installed on or near an obstacle (or
group of obstacles such as wind farms), desigiweoperate the lighting only when the system
detects an aircraft approaching the obstacle, in order to reduce light exposure to local residents.
Guidance on the design and installation of an autonomous aircraft detection system is available
in the Aerodome Design Manual (Doc 9157), Part 4. The availability of such guidance is not
intended to imply that such a system has to be provided.

6.1.1 Objects within the lateral boundaries of the obstacle limitation surfaces

6.1.1.1 Vehicles and other mobile objects, excludiagcraft, on the movement area of an
aerodrome are obstacles and shall be marked and, if the vehicles and aerodrome are used
at night or in conditions of low visibility, lighted, except that aircraft servicing
equipment and vehicles used only on aprons begxemptsubject to prior approval
from CAA.

6.1.1.2 Elevated aeronautical ground lights within the movement area shall be marked so as to
be conspicuous by day. Obstacle lights shall not be installed on elevated ground lights or
signs in the movement area.

6.1.1.3 All obstacles within the distance specified in Tabl&, Zolumn 11 or 12, from the
centreline of a taxiway, an apron taxiway or aircraft stand taxilane shall be marked and,
if the taxiway, apron taxiway or aircraft stand taxilane is used at night,dighte

6.1.1.4 A fixed obstacle that extends above a taKeclimb surface within 3 000 m of the inner
edge of the takeff climb surfaceshall be marked and, if the runway is used at night,
lighted, except that:

a) Such marking and lighting may be omitted when thetatle is shielded by another
fixed obstacle;

b) The marking may be omitted when the obstacle is lighted by meidi@msity
obstacle lights, Type A, by day and its height above the level of the surrounding ground
does not exceed 150 m;

c) The marking may bemitted when the obstacle is lighted by higkensity obstacle
lights by day; and
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d) The lighting may be omitted where the obstacle is a lighthouse and an aeronautical
study indicates the lighthouse light to be sufficient.

6.1.1.5 A fixed object, other than an obsle, adjacent to a takdf climb surfaceshall be
marked and, ifthe runway is used at night, lighted, if such marking and lighting is
considered necessary to ensure its avoidance, except that the marking may be omitted
when:

a) The object is lighted by ndeum-intensity obstacle lights, Type A, by day and its
height above the level of the surrounding ground does not exceed 150 m; or

b) The object is lighted by higimtensity obstacle lights by day.

6.1.1.6 A fixed obstacle that extends above an approach surfacen\8itB00 m of the inner
edge or above a transitional surface shall be marked and, if the runway is used at night,
lighted, except that:

a) Such marking and lighting may be omitted when the obstacle is shielded by another fixed
obstacle;

b) The marking may bemitted when the obstacle is lighted by mediuntensity obstacle
lights, Type A, by day and its height above the level of the surrounding ground does not
exceed 150 m;

c) The marking may be omitted when the obstacle is lighted by-ihtghsity obstacle
lights by day; and

d) The lighting may be omitted where the obstacle is a lighthouse and an aeronautical study
indicates the lighthouse light to be sufficient.

6.1.1.7 A fixed obstacle that extends above a horizontal suréhedl be marked and, if the
aerodrome is uskat night, lighted, except that:

a) Such marking and lighting may be omitted when:

1) The obstacle is shielded by another fixed obstacle; or

2) For a circuit extensively obstructed by immovable objects or terrain, procedures
have been established to ensure safdical clearance below prescribed flight
paths; or

3) An aeronautical study shows the obstacle not to be of operational significance;

b) The marking may be omitted when the obstacle is lighted by mediemsity obstacle
lights, Type A, by day and its heigabove the level of the surrounding ground does not
exceed 150 m;

c) The marking may be omitted when the obstacle is lighted by-ihtghsity obstacle
lights by day; and
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d) The lighting may be omitted where the obstacle is a lighthouse and an aeronautical study
indicates the lighthouse light to be sufficient.

6.1.1.8 A fixed object that extends above an obstacle protection surface shall be marked and, if
the runway is used at night, lighted.

Note See 5.3.5 for information on the obstacle protection surface.

6.1.1.9 Other oljects inside the obstacle limitation surfasésllbe marked and/or lighted if an
aeronautical study indicates that the object could constitute a hazard to aircraft (this
includes objects adjacent to visual routes e.g. waterway or highway).

Note See nat accompanying 4.4.2.

6.1.1.1@verhead wires, cableshallbe marked and their supporting towers marked and lighted
unlessan aeronautical study indicates that the wires or calnestconstitute a hazard
to aircraft.

6.1.2 Objects outside the lateral boundaries othe obstacle limitation surfaces

6.1.2.1 Obstacles in accordance with 4.3l2allbe marked and lighted, except that the marking
may be omitted when the obstacle is lighted by fngénsity obstacle lights by day.

6.1.2.2 Other objects outside the obstacle limitatiamfacesshall be marked and/or lighted if
an aeronautical study indicates that the object could constitute a hazard to aircraft (this
includes objects adjacent to visual routes e.g. waterway, highway).

6.1.2.3 Overheadwires, cables, shall be marked and theimpsupng towers marked and lighted
unless an aeronautical study indicates that the wires or cables do not constitute a hazard
to aircraft

6.2 Marking and /or lighting of objects

6.2.1 General

6.2.1.1 The presence of objects which must be lighted, as specified inh@llLps indicatedy
low-, medium or highintensity obstacle lights, or a combination of such lights.

6.2.1.2 Low-intensityobstacle lights, Types A, B,,© and E mediumintensity obstacle lights,
Types A, B and C, high intensity obstacle lights Type A andhd]l be in accordance
with the specifications in Table Band Appendix 1.

6.2.1.3 The number and arrangement of {pwedium or highintensity obstacle lights at each
level to bemarkedshall be such that the object is indicated from every angle in azimuth.
Where a light is shielded in any direction by another part of the object, or by an adjacent
object, additional lights shall be provided on that adjacent object or the part of the object
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that is shielding the light, in such a way as to retain the generaltaefiof the object to
be lighted. If the shielded light does not contribute to the definition of the object to be
lighted, it may be omitted.

6.2.2 Mobile Object

Marking
6.2.2.1 All mobile objects to be marked shall be coloured or display flags.
Marking by colour

6.2.2.2 When mobile objects are marked by colour, a single conspicuous ,qoteterably red
or yellowishgreen for emergency vehicles and yellow for service vehishedlbe used.

Marking by flags

6.2.2.3 Flags used to mark mobile objects shall be displayed aramthp of, or around the
highest edge of the object. Flags shall not increase the hazard presented by the object
they mark.

6.2.2.4 Flags used to mark mobile objects shall not be less than 0.9 m on each side and shall
consist of achequeredpattern, each squateving sides of not less than 0.3 m. The
colours of the pattern shall contrast each with the other and with the background against
which they will be seen. Orange and white or alternatively red and white shall be used,
except where such colours merge wite background.

Lighting

6.2.2.5 Low-intensity obstacle lights, Type C, shall be displayed on vehicles and other mobile
objects excluding aircraft.

Note: See Annex 2 for lights to be displayed by aircratft.

6.2.2.6 Low-intensity obstacle lights, Type C, displayed ohigkes associated with emergency
or securityshall be flashingblue and those displayed on other vehicles shall be flashing
yellow.

6.2.2.7 Low-intensity obstacle lights, Type D, shall be displayed on feleevwehicles.

6.2.2.8 Low-intensity obstacle lights on objectsith limited mobility such aspassenger
boarding bridges shall be fixeded, and as a minimum be in accordance with the
specifications for lowntensity obstacle lights, Type A, in Tablel6 The intensity of
the lights shall be sufficient to ensure coosfly considering the intensity of the
adjacent lights and the general levels of illumination against which they would normally
be viewed.
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Table 6-1. Characteristics of obstacle lights

1 2 3 4 5 6 7
Peak intensity (cd) at given Background
Luminance (b) :
Light
Signal type/ Day Twilight Night Distribution
Light Type Colour (flash rate) (Above 500 cd/m?) | (50-500 cd/m?) |(Below 50 cd/m?) Table
Low-intensity, Type A Red Fixed ‘
. i N/A N/A 10
(fixed obstacle) Table 6-2
Low-intensity, Type B Red Fixed ‘ ‘
N N/A N/A 32
(fixed obstacle) Table 6-2
Low-intensity, Type C Yellow/Blue Flashing
. . N/A 40 40
(mobile obstacle) (a) (60-90 fpm) Table 6-2
Low-intensity, Type D Yellow Flashi
0§x intensity ype ellow as 111‘1g Kk 566 556
(follow-me vehicle) (60-90 fpm) Table 6-2
Low-intensity, Type E Red Flashing ‘ Table 6-2
Y, 1 N/A N/A 32 i
(c) (Type B)
Medium-intensity, Type A White Flashing o i
i 20 000 20 000 2 000 =
(20-60 fpm) I'able 6-3
Medium-intensity, Type B Red Flashing ’
i N/A N/A 2000
(20-60 fpm) Table 6-3
Medium-intensity, Type C Red Fixed N/A N/A 2 000 Table 6-3
High-intensity, White Flashing
. 200 000 20 000 2000
Type A (40-60 fpm) Table 6-3
High-intensity, White Flashing
i R 100 000 20 000 2000
Type B (40-60 fpm) Table 6-3
a) See 6.2.2.6.

b) For flashing lights, effective intensity as detéred h accordance with the Aerodrorbesign
Manual (Doc 9157), Part 4.
c¢) For wind turbine application, to flash at the same rate as the lighting on the nacelle.
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Table 6-2. Light Distribution for Low -Intensity Obstacle Lights

Vertical beam spread (f)
Minimum i ntensity (a) Maximum intensity (a) —
Minimum beam Intensity
spread

Type A 10 cd (b) N/A 10° 5cd
Type B 32cd (b) N/A 10° 16 cd
Type C 40cd (b) 400 cd 12° (d) 20 cd
Type D 200cd (b) 400 cd N/A (e) N/A

Note This tabk does not include recommended horizontal beam spreads. 6.2.1.3 requires 360°
coverage around an obstacle. Therefore, the number of lights needed to meet this requirement
will depend on the horizontal beam spreads of each light as well as the shapeobéttde.

Thus, with narrower beam spreads, more lights will be required.

a) 360° horizontal. For flashing lights, the intensity is read into effective intensity, as
determined in accordance with the Aerodrome Design Manual (Doc 9157), Part 4.

b) Between 2 and0° vertical. Elevation vertical angles are referenced to the horizontal
when the light is levelled.

C) Between 2 and 20° vertical. Elevation vertical angles are referenced to the horizontal
when the light is levelled.

d) Peak intensitghallbe located at appxomately 2.5° vertical.

e) Peak intensitghallbe located at approximately 17° vertical.
f) Beam spread is defined as the angle between the horizontal plane and the directions for
which the intensity exceeds that mentioned
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Table 63. Light Distribution for Medium and High -Intensity Obstacle Lights According to
Benchmark Intensities of Table 61

Benchmark Minimum requirements Recommendations
mntensity Vertical elevation angle (b) Vertical elevation angle (b)
ertical elevation angle ) ertical elevation angle _
B Vertical beam spread g Vertical beam spread
0° -1° (c) 0° -1° -10° (c)
Minimum Minimum Maximum
average | Minimum [ Minimum beam Maximum | Maximum | Maximum beam
intensity | intensity | intensity spread | Intensity | intensity | intensity | intensity spread Intensity
(a) (a) (a) (a) (a) (a) (a) (a)
200 000 | 200000 150 000 75 000 3° 75 000 250000 112 500 7 500 7° 75 000
100 000 100 000 75 000 37 500 3° 37 500 125 000 56250 3750 7° 37 500
20 000 20 000 15 000 7 500 3° 7 500 25000 11250 750 N/A N/A
2 000 2000 1 500 750 3° 750 2500 1125 75 N/A N/A

Note Table6-3. Doesnot include recommended horizontal beam spreads. 6.2.1.3 requires 360°
coverage around an obstacle. Therefothe number of lights needed to meet this requirement
will depend on the horizontal beam spreads of each light as well as the shape of the obstacle.
Thus, with narrower beam spreads, more lights will be required.

a) 360° horizontal. All intensities are engssed in Candela. For flashing lights, the
intensity is read into effective intensity, as determined in accordance with the

Aerodrome Design Manual (Doc 9157), Part 4.
b) Elevation vertical angles are referenced to the horizontal when the light unit isdevel

c) Beam spread is defined as the angle between the horizontal plane and the directions for
which the intensity exceeds that mentioned

Note: An extended beam spread may be necessary under specific configuration ified jyst
an aeronautical study.

6.2.3 Fixed Objects

Note The fixed objects of wind turbines are addressed separately in 6.2.4 and the fixed objects
of overhead wires, cables, etc., and supporting towers are addressed separately in 6.2.5.

Marking

6.2.3.1 All fixed objects b be marked shall, whenever practicable, be coloured, but if this is not
practicable, markers or flags shall be displayed on or above them, except that objects
that are sufficiently conspicuous by their shape, size or colour need not be otherwise

marked.
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Marking by colour

6.2.3.2 An objectshall be coloured to show a chequered pattern if it has essentially unbroken
surfaces and its projection on any vertical plane equals or exceeds 4.5 m in both
dimensions. The patteshall consist of rectangles of not less thlab m and not more
than 3 m on a side, the corners being of the darker colour. The colours of the pattern
shall contrast each with the other and with the background against which they will be
seen. Orange and white or alternatively red and vt be used, except where such
colours merge with the background. (See Figule)6

6.2.3.3 An objectshallbe coloured to show alternating contrasting bands if:

a) It has essentially unbroken surfaces and has one dimension, horizontal or vertical, greater
than 1.5 m, anthe other dimension, horizontal or vertical, less than 4.5 m; or
b) It is of skeletal type with either a vertical or a horizontal dimension greater than 1.5 m.

The bandshallbe perpendicular to the longest dimension and have a width approximately 1/7 of
the longest dimension or 30 m, whichever is less. The colours of the $faitontrast with the
background against which they will be seen. Orange and siétiébe used, except where such
colours are not conspicuous when viewed against the backgrbu@adhands on the extremities

of the objecshallbe of the darker colour. (See Figure$ énd 62.).

Note Table 64 shows a formula for determining band widths and for having an odd number of
bands, thus permitting both the top and bottom bands to the afarker colour.

[€—24.5m—»| <4.5m

I

le——— <45m ——» le>1.5m—»]

L] White
[ Orange or red

Figure 6-1. Basic Marking Patterns
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Table 6-4. Marking Band Widths

Longest dimension

Greater than Mot exceeding Band width
1.5m 210 m 1/7 of longest dimension
210 m 270 m 1/9 ™ T "
270m 330m /11
330m 390 m /137
390 m 450 m /157
450 m 510 m /17
510m 570 m 1/19
370 m 630 m 17217

6.2.3.4 An object shall be coloured in a single conspicuous colour if its projection on any
vertical plane has both dimensions less than 1.®mange or red shall be used, except
where such colours merge with the background.

Note Against some backgrounds it may be found necessary to use a different colour from
orange or red to obtain sufficient contrast.

Marking by flags

6.2.3.5 Flags used to markxed objects shall be displayed around, on top of, or around the
highest edge of, the object. When flags are used to mark extensive objects or groups of
closely spaced objects, they shall be displayed at least every 15 m. Flags shall not
increase the hamhpresented by the object they mark.

6.2.3.6 Flags used to mark fixed objects shall not be less than 0.6 m on each side.

6.2.3.7 Flags used to mark fixed objects shall be orange in colour or a combination of two
triangular sections, one orange and the other white,nerred and the other white,
except that where such colours merge with the background, other conspicuous colours
shall be used.

Marking by markers

6.2.3.8 Markers displayed on or adjacent to objects shall be located in conspicuous positions so
as to retain the geral definition of the object and shall be recognizable in clear weather
from a distance of at least 1 000 m for an object to be viewed from the air and 300 m for
an object to be viewed from the ground in all directions in which an aircraft is likely to
approach the object. The shape of markers shall be distinctive to the extent necessary to
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ensure that they are not mistaken for markers employed to convey other information,
and they shall be such that the hazard presented by the object they mark issasethc

6.2.3.9 A marker shall be of one colour. When installed, white and red, or white and orange
markers shall be displayed alternately. The colour selected shall contrast with the
background against which it will be seen.
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See6.2.3.11

A Rooftop pattern
A" Plain roof pattern
B Curved surface
C Skeleton structure

Note.— H is less than 45 m for the examples shown above.
For greater heights intermediate lights must be added as shown below.

Light spacing (X) in accordance with Appendix 5

Number of levels of lights = N = Y (metres)

X (metres)

Figure 6-2. Examplesof Marking and Lighting of Tall Structure
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Lighting

6.2.3.10n the case of an object to be lighted, one or more,lomedium or highintensity
obstacle lights shall be located as close as practicable to the top of the object.

Note: Recommendationsn how a ombination of low, medium and/or highintensity lights on
obstacleshall be displayed are given in Appendix

6.2.3.11n the case of chimney or other structure of like function, the top Igjtel be placed
sufficiently below the top so as to minimize contaation by smoke, etc. (See Figure 6
2).

6.2.3.12n the case of a tower or antenna structure atdit by highintensity obstacldéights by
day with an appurtenance, such as a rod or an antenna, greater than 12 m where it is not
practicable to locate a hightensity obstacle light on the top of the appurtenance, such a
light shall be located ahe highest practicable point and, if practicable, a medium
intensity obstacle light, Type A, mounted on the top.

6.2.3.13n the case of an extensive object or of a group cfetyospaced objects twe Lighted
that are:

a) Penetrating a horizontal obstacle limitation surface (OLS) or located outside an OLS, the
top lights shall be so arranged as to at least indicate the points or edges of the object
highest in relation to the olastle limitation surface or above the ground, and so as to
indicate the general definition and the extent of the objects; and

b) Penetrating a sloping OLS, the top lights shall be so arranged as to at least indicate the
points or edges of the object highestrelation to the OLS, and so as to indicate the
general definition and the extent of the objects. If two or more edges are of the same
height, the edge nearest the landing area shall be marked.

6.2.3.14Nhen the obstacle limitation surface concerned is slopidgtlaa highest point above
the OLS is not thdighestpoint of the object, additional obstacle ligistsall be placed
on the highest point of the object.

6.2.3.18Nhere lights are applied to display the general definition of an extensive object or a
group of closel spacedbijects, and

a) Low-intensity lights are used, they shall be spaced at longitudinal intervals not
exceeding 45 m; and

b) Mediumintensity lights are used, they shall be spaced at longitudinal intervals not
exceeding 900 m.

6.2.3.1&High-intensity obstacle lifgpts, Type A, and mediwimtensity obstacle lights, Types A
and B, located on an object shall flash simultaneously.
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6.2.3.17The installation setting angles for higntensity obstacle lights, Type Ahall be in
accordance with Table-b.

Note High-intensity obsicle lights are intended for day use as well as night use. Care is needed
to ensure that these lights do not create disconcerting dazzle. Guidance on the design, location
and operation of higlntensity obstacle lights is given in the Aerodrome Design Mlafidoc

9157), Part 4

6.2.3.18Nhere, in theopinion of CAA, the use of higlintensity obstacle lights, Type A, or
mediumintensity obstacle lights, Type A, at night may dazzle pilots in the vicinity of an
aerodrome (within approximately 10 000 m radius) or caieificant environmental
concerns, a dual obstacle lighting systshall be provided. This systershall be
composed of higlntensity obstacle lights, Type A, or meditimensity obstacle lights,
Type A, as appropriate, for daytime and twilight use aretliomintensity obstacle
lights, Type B or C, for nighktime use.

Lighting of objects with a height less than 45 m above ground level

6.2.3.19.ow-intensity obstacle lights, Type A or Bhall be used where the object is a less
extensive one and its height abdkie surrounding ground is less than 45 m.

6.2.3.20Nhere the use of lowntensity obstacle lights, Type A or B, would be inadequate or an
early special warning is required, then mediwmhighintensity obstacle lightshallbe
used.

6.2.3.21Low-intensity obstacle ligilst Type B,shallbe used either alone or in combination with
mediumintensity obstacle lights, Type B, in accordance with 6.2.3.22.

6.2.3.2Medium-intensity obstacle lights, Type A, B or €hallbe used where the object is an
extensive one. Mediuamtensity obsicle lights, Types A and Ghall be used alone,
whereas mediurntensity obstacle lights, Type Bhall be used either alone or in
combination with lowintensity obstacle lights, Type B.

Note A group of buildings is regarded as an extensive object.
Lighting of objects with a height 45 m to a height less than 150 m above ground level

6.2.3.2Medium-intensity obstacle lights, Type A, B or Ghall be used. Mediuamtensity
obstacle lights, Types A and €hallbe used alone, whereas medintensity obstacle
lights, Type Bshallbe used either alone or in combination with lmtensity obstacle
lights, Type B.

6.2.3.24VWhere an object is indicated by medimtensity obstacle lights, Type A, and the top of
the object is more than 105 m above the level of the surrougdiugd orthe elevation
of tops of nearby buildings (when the object to be marked is surrounded by buildings),
additional lights shall be provided at intermediate levels. These additional intermediate
lights shall be spaced as equally as practicable,dastvithe top lights and ground level
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or the level of tops of nearby buildings, as appropriate, with the spacing not exceeding
105 m.

6.2.3.28Nhere an object is indicated by medumtensity obstacle lights, Type B, and the top of
the object is more than 45 m abdhe level of the surrounding ground or the elevation
of tops of nearby buildings (when the object to be marked is surrounded by buildings),
additional lights shall be provided at intermediate levels. These additional intermediate
lights shall be alternafe low-intensity obstacle lights, Type B, and medintensity
obstacle lights, Type B, and shall be spaced as equally as practicable between the top
lights and ground level or the level of tops of nearby buildings, as appropriate, with the
spacing not exaeding 52 m.

6.2.3.268/Nhere an object is indicated by medumtensity obstacle lights, Type C, and the top of
the object is more than 45 m above the level of the surrounding ground or the elevation
of tops of nearby buildings (when the object to be marked iswuded by buildings),
additional lights shall be provided at intermediate levels. These additional intermediate
lights shall be spaced as equally as practicable, between the top lights and ground level
or the level of tops of nearby buildings, as appraeriaith the spacing not exceeding
52 m.

6.2.3.2Where highintensity obstacle lights, Type A, are used, they shall be spaced at uniform
intervals not exceeding 105 m between the ground level and the top light(s) specified in
6.2.3.10, except that where an objsztbe marked is surrounded by buildings, the
elevation of the tops of the buildings may be used as the equivalent of the ground level
when determining the number of light levels.

Lighting of objects with a height 150 m or more above ground level

6.2.3.2&igh-intensity obstacle lights, Type Ahallbe used to indicate the presence of an object
if its height above the level of the surrounding ground exceeds 150 m and an
aeronautical study indicates such lights to be essential for the recognition of the object
by day.

6.2.3.29here highintensity obstacle lights, Type A, are used, they shall be spaced at uniform
intervals not exceeding 105 m between the ground level and the top light(s) specified in
6.2.3.10, except that where an object to be marked is surrounded bwdsjilthe
elevation of the tops of the buildings may be used as the equivalent of the ground level
when determining the number of light levels.

6.2.3.30Where, in theopinion of CAA, the use of higlintensity obstacléghts, Type A, at night
may dazzle pilots irthe vicinity of an aerodrome (within approximately 10 000 m
radius) or cause significant environmental concerns, meditansity obstacle lights,
Type C,shallbe used alone, whereas medium intensity obstacle lights, TygieaBbe
used either alone @an combination with lowintensity obstacle lights, Type B.
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6.2.3.30Where an object is indicated by medimtensity obstacle lights, Type A, additional
lights shall be provided at intermediate levels. These additiatermediate lights shall
spaced as equallys gpracticable, between the top lights and ground level or the level of
tops of nearby buildings, as appropriate, with the spacing not exceeding 105 m.

6.2.3.32Where an object is indicated by medumensity obstacle lights, Type B, additional
lights shall be praided at intermediate levels. These additional intermediate lights shall
be alternately lowntensity obstacle lights, Type B, and medintensity obstacle
lights, Type B, and shall be spaced as equally as practicable between the top lights and
ground lewel or the level of tops of nearby buildings, as appropriate, with the spacing not
exceeding 52 m.

6.2.3.33Where an object is indicated by mediimiensity obstacle lights, Type C, additional
lights shall be provided at intermediate levels. These additional ietkate lights shall
be spaced as equally as practicable, between the top lights and ground level or the level
of tops of nearby buildings, as appropriate, with the spacing not exceeding 52 m.

6.2.4 Wind turbines

6.2.4.1 A wind turbine shall benarkedand/or lighted ifit is determined to be an obstacle.

Note 1 Additional lighting or markings may be provided where in the opinio@€AA such
lighting or markings are deemed necessary.

Note2: see 4.3.1 and 4.3.2
Markings

6.2.4.2 The rotor blades, nacelle and upper 2/3 of thgsrting mast of wind turbineshall be
painted white, unless otherwise indicated by an aeronautical study.

Lighting

6.2.4.3 When lighting is deemed necessanythe case of a wind farm, i.e. a gpoaf two or
more wind turbineghe wind farmshallbe regardeds an extensive object and the lights
shallbe installed:

a) To identify the perimeter of the wind farm;

b) Respecting the maximum spacing, in accordance with 6.2.3.15, between the lights along the
perimeter, unless a dedicated assessment shows tlegttar gpacing can be used,;

c) So that, where flashing lights are used, they flash simultanethusiyghout the wind farm

d) So that, within a wind farm, any wind turbines of significantly higher elevation are also
identified wherever they are locatehd
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e) At locations prescribed in a), b) and d), respecting the following criteria:

i.  For wind turbines of less than 150 m in overall height (hub height plus vertical blade
height), medium intensity lighting on the nacellell beprovided

ii.  For wind tubines from 150 m to 315 m in overall height, in addition to the medium
intensity light installed on the nacelle, a second light serving as an altshaditbe
provided in case of failure of the operating light. The ligshtall beinstalled to
assure thiathe output of either light is not blocked by the other; and

iii.  In addition, for wind turbines from 150 m to 315 m in overall height, an intermediate
level at half the nacelle height of at least 3 low intensity Type E lights, as specified in
6.2.1.3shall beprovided. If an aeronautical study shows that low intensity type E
lights are not suitable, loimtensity type A or B lights may be used.

Note The above 6.2.4.3 e) does not address wind turbines of more than 315 m of overall height.
For such wind turbies, additional marking and lighting may be required as determined by an
aeronautical study.

6.2.4.4 The obstacle lightshall be installed on the nacelle in such a manner as to pravide
unobstructed view for aircraft approaching from any direction.

6.2.4.5 Where lighing is deemed necessary for a single wind turbine or short line of wind
turbines, the installation al be in accordance with 6.2.4.3(e) or as determined by an
aeronautical study.

6.2.5 Overhead wires, cables, etc., and supporting towers

Marking

6.2.5.1 The wires, chles, etc., to be markeshall be equipped with markers; the supporting
towershallbe coloured.

Marking by colours

6.2.5.2 The supporting towers of overhead wires, cables, etc., that require mahaide
marked in accordance with 6.2.3.1 to 6.2.3.4, extiegitthe marking of the supporting
towers may be omitted when they are lighted by tidgénsity obstacle lights by day.

Marking by markers

6.2.5.3 Markers displayed on or adjacent to objects shall be locateshspicuougpositionsso
as to retain the genemadéfinition of the object and shall be recognizable in clear weather
from a distance of at least 1 000 m for an object to be viewed from the air and 300 m for
an object to be viewed from the ground in all directions in which an aircraft is likely to
approab the object. The shape of markers shall be distinctive to the extent necessary to
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ensure that they are not mistaken for markers employed to convey other information,
and they shall be such that the hazard presented by the object they mark is not increased

6.2.5.4 A marker displayed on an overhead wire, cable, stta)l be spherical and have a
diameter of not less than 60 cm.

6.2.5.5 The spacing between two consecutive markers or between a marker and a supporting
towershallbe appropriate to the diameter of the markat in no casshallthe spacing
exceed:

a) 30 m where the marker diameter is 60 cm progressively increasing with the diameter of
the marker to

b) 35 m where the marker diameter is 80 cm and further progressively increasing to a
maximum of

c) 40 m where the arker diameter is of at least 130 cm.

Where multiple wires, cables, etc., are involved, a masketl be located not lower than the
level of the highest wire at the point marked.

6.2.5.6 A markershall be of one colour. When installed, white and red, or whiig @range
markers shall be displayed alternately. The colour selectddll contrast with the
background against which it will be seen.

6.2.5.7 When it has been determined that an overhead wire, cable, etc., needs to be marked but
it is not practicable to instalinarkers on the wire, cable, etc., then higfiensity
obstacle lights, Type Bhallbe provided on their supporting towers.

Lighting

6.2.5.8 High-intensity obstacle lights, Type Bhallbe used to indicate the presence of a tower
supporting overhead wires,ldas, etc., where:

a) An aeronautical study indicates such lights to be essential for the recognition of the
presence of wires, cables, etc.; or

b) It has not been found practicable to install markers on the wires, cables, etc.

6.2.5.9 Where highintensity obsacle lights, Type B, are used, they shall be located at three
levels:

- At the top of the tower;
- At the lowest level of the catary of the wires or cables; and
- At approximately midway between these two levels.

Note In some cases, this may require longtthe lights off the tower.
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6.2.5.1High-intensity obstacle lights, Type B, indicating the presence of a tower supporting
overhead wires, cables, etehall flash sequentially; first the middle light, second the
top light and last, the bottom light. The intds/dbetween flashes of the lighshall
approximate the fotiwing ratios:

Flash interval between Ratio of cycle time
middle and top light 1/13

top and bottom light 2/13

bottom and middle light 10/13

Note High intensity obstacle lights are intended flay use as well as night use. Care is needed

to ensure that these lights do not create disconcerting dazzle. Guidance on the design, operation
and the location of higintensity obstacle lights is given in the Aerodrome Design Manual (Doc
9157), Part 4.

6.2.5.10Where, in theopinion of CAA, the use of higiintensity obstacle lights, Type B, at night
may dazzle pilots in the vicinity of an aerodrome (within approximately 10 000 m
radius) or cause significant environmental concerns, a dual obstacle lighting slyatem
be provided. This systeshall be composed of higimtensity obstacle lights, Type B,
for daytime and twilight use and meditintensity obstacle lights, Type B, for nighttime
use. Where mediunmtensity lights are used thespall be installed at theame level as
the highintensity obstacle light Type B.

6.2.5.12The installation setting angles for higitensity obstacle lights, Type Bhall be in
accordance with Table-®.

Table 6-5. Installation setting angles for highintensity obstacle lights

Height of light unit above terrain (AGL) Angle of the peak of the beam
above the horizontal
Greater than Not exceeding
151 - 0°
122 151 1°
92 122 2°
- 92 3°
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CHAPTER 7 - VISUAL AIDS FOR DENOTING RESTRICTED
USE AREAS

7.1Closed runways and taxiways, oparts thereof

7.1.1 General

7.1.1.1 When a runway or taxiway or portion thereof is permanently closed, all normal
runway and taxiway markings shall be obliterated.

7.1.1.2 Lighting systems provided for a closed runway or taxiway or portion thereof shall not
be operated, exceps required for maintenance purposes.

Note: Lighting systems provided for a runway include both approach and runway lighting
systems.

7.1.1.3 In addition to closed markings, as specified in 7.1.2 and 7.1.3, when a closed runway
or taxiway or portion thereof istercepted by runway or taxiway which can be used
at night, unserviceability lights shall be placed across the entrance to the closed area
at intervals not exceeding 3 m (see 7.4.2).

7.1.2 Closed runway marking

Application

7.1.2.1 A closedrunway marking sign shall be displayed on a runway or portion thereof
which is permanently closed to the use of all aircraft.

7.1.2.2 A closed runway marking shall be displayed on a tempoilgr closed runway
or/portion thereof, except that such marking may be omitted when the closifg is o
short duration and adequate warning by air traffic services is provided.

Location

7.1.2.3 A closedrunway marking sign shall be placed at eadxtremity of the runway, or
portion thereof, declared closed, and additional markings shall be so placed that the
maxmum interval between markings does not exceed 300 m.

Characteristics

7.1.2.4 The closedunwaymarkingor elevated illuminated sigshall bewhite andof the form
and proportions as detailed(irigure 71, lllustration a)

Note 1: When an area is temporariljjased, frangible barriers or markings utilizing materials
other than paint or other suitable meamsay be sed to identify the closed area
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Note 2:Procedures pertaining to the planning, coordination, monitoring and safety management
of works in progressrothe movement area are specified in(#BIC-CAR 139.

7.1.3 Closed taxiway marking

7.1.3.1 A closed taxiway marking shall be displayed on a taxiway or portion thereof which is
permanently closed to the use of all aircraft.

7.1.3.2 A closed taxiway marking shall be displayen a temporarily closed taxiway or
portion thereof, except that such marking may be omitted when the closing is of short
duration and adequate warning by air traffic services is provided.

Location

7.1.3.3 A closed taxiway marking shall be placed at least ah extremity of the taxiway or
portion thereof closed.

Characteristics

7.1.3.4 The closed taxiway marking shall be yellow and of the form and proportions as
detailed in Figure -4, lllustration b)

Note 1:When an area is temporarily closed, frangible barriersmarkings utilizing materials
otherthan paint or other suitable means may be used to identify the closed area.

Note 2:Procedures pertaining to the planning, coordination, monitoring and safety management
of works in progress on the movement area gexgied in the PAN®&erodromes (Doc 9981).

7.1.4 Closed runway lighting

Application

7.1.4.1 Where operationally desirable, at an aerodrome provided with runway lighting, closed
runway lighting shall be provided on runway (s) that are temporarily closed or
temporarilyrestricted for takeff.

Note 1: The purpose of the closed runway lighting is to reduce the likelihood of unintended
landings during periods of poor visibility or at night whenever the runway lighting must be
switched on for electrical maintenance.

Note 2: In dusk or poor visibility conditions by day, lighting can be more effective than
markings.

Note 3:The closed runway lighting is intended to be controlled either automatically or manually
by air traffic services or by the aerodrome operator.
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Location

7.1.4.2 A closed runway lighting shall be placed on the centre line near each extremity of the
runway temporarily declared closed.

Note: Placement of a closed runway lighting would enhance the situational awareness of the
runway closure to the pilot.

Characteristics

7.1.4.3 The closed runway lighting as viewed by the pilot shall be of the equivalent elevated
form and proportions as detailed in Figur&,7showing a minimum of five lights
uniformly spaced on each branch, with a minimum interval as specified by Fable 7

Table 7-1. Minimum interval between closed runway lights centres

Number of lights per branch Minimum interval between lights centres
S 15m
7 1.0m
9 0.8 m

Note 1:The closed runway lighting may be either fixed or mobile.

Note 2:The fixed clsed runway lighting may be formed as if shadowed (i.e. stretched) from the
equivalent elevated structure (see Appendix 3, Note 3). Guidance on the sizing of a fixed closed
runway lighting is given in the Aerodrome Design Manual (Doc 9157), Part 4.

Figure 7-2. Example of equivalent elevated closed runway lighting with five lights per
branch
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7.1.4.4 Closed runway lights shall show flashing variable white in the direction of approach to
the runway, at a rate of one second on and one second off.

7.1.4.5 Closed runway lights shall automatically revert to fixed lights in the event of the
flashing system failure.

7.1.4.6 Closed runway lights shall be in accordance with the specifications in Appendix 2,
Figure A227.

7.2 Non-load-bearing surfaces

Application

7.2.1 Shouldes for taxiways, runway turn pads, holding bays and aprons and othdoambn
bearing surfaces which cannot readily be distinguished fromldeadng surfaces and
which, if used by aircraft, might result in damage to the aircraft shall have the boundary
between such areas and the ldashring surface markday a taxi side stripe marking.

Note The marking of runway sides is specified in 5.2.7.

w gg

Runway centre line

lllustration a) Closed runway Marking| Illustration b) Closed taxiway marking|
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Figure 7-1. Closed runway and taxiway markings

Stripes of equal width alteenating black and wivte

.- — 35m - b

Overall helght 60cm

Figure 7-2. Temporary threshold marker board

Figure 7-3. Figure A7-4 llluminated white X
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Location

7.2.2 A taxi side stripe markinghall be placed along the edge of the ldmhring pavement,
with the outeredge of the marking approximately on the edge of the-leading

pavement.

Characteristics

7.2.3 A taxi side stripe markinghall consist of a pair of solid lines, each 15 cm wide and
spaced 15 cm apart and the same colour as the tazemtrgline marking.

Note Guidance on providing additional transverse stripes at an intersection or a small area on
the apron is given in the Aerodrome Design Manual (Doc 9157), Part 4.

7.3 Pre-threshold area

Application

7.3.1 When the surface before a threshold is paved and @éxd&® m in length and is not
suitable for normal use by aircraft, the entire length before the threshalldhe marked

with a chevron marking.

Location

7.3.2 A chevron markingshall point in the direction of the runway abe placed as shown in
Figure 74.

Characteristics

7.3.3 A chevron markinghallbe yellow. Itshallhave aroverall width of at least 0.9 m

Threshold

-+ Pre-threshold area ’—‘*i
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Figure 7-4. Pre-threshold marking
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7.4 Unserviceable areas

7.4.1 Unserviceability markings

Application

7.4.1.1Where operationally required, unsenabdity signs shall be supplemented by
unserviceability markings on the surface of the pavement.

7.4.1.2Where it is impracticable to install an unserviceability sign in accordance with 7.4.3.1, an
unserviceability marking shall be provided on the surface gbarement.

Location

7.4.1.3Unserviceability markings shall be displayed across the surface of the taxiway or apron
where necessary and positioned so as to be legible from the cockpit of an approaching
aircraft.

Characteristics

7.4.1.4Unserviceability markings shalloosist of an inscription in black upon an orange
background.

7.4.1.5The inscriptions shall be in the form and proportions shown in Appendix 3.

7.4.1.6The background shall be rectangular and extend a minimum of 0.5 m laterally and
vertically beyond the extremities dfd inscription.

7.4.2 Unserviceability lights

Application

7.4.2.1Unserviceability markers lights shall be displayed provided on a movement area used at
night, wherever any portion of a taxiway, apron or holding bay the movement area is
unfit for the movement of airaft but it is still possible for aircraft to bypass the area
safely. On a movement area used at night, unserviceability lights shall be used.

Note I Unserviceabilitylights are used for such purposes as warning pilots of a hole in a
taxiway or apron paement or outlining a portion of pavement, such as on an apron, that is
under repair.

They are not suitable for use when a portion of a runway becomes unserviceable, nor on a
taxiway when a major portion of the width becomes unserviceable. In such instaraemway

or taxiway is normally closed.

Note 2 Procedures pertaining to the planning, coordination, monitoring and safety management
of works in progress on the movement area are specified in the-RAN8romes (Doc 9981).
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