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In exerciseof thepowersconferredupontheGuyanaCivil Aviation Authority by section142of

the Civil Aviation Act 2018, the GuyanaCivil Aviation Authority prescribesthe following

Requirementswhich may becited astheCivil Aviation Requirementsfor Certified Aerodromes

2024.

TheseRequirementsareprescribedin respectof theCivil Aviation (AerodromeandGroundAids)

Regulations2024andcontain:

(a) applicablestandards;

(b) rulesandrecommendedpracticesof internationalaviationorganisations;

and

(c) otherrequirementsof theAuthority.
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Abbreviations, AcronymsandSymbols

ACN Aircraft classificationnumber

ACR Aircraft classificationrating

ADP Airside driver permit

A1P Aeronauticalinformationpublication

APAP1 Abbreviatedprecisionapproachpathindicator

aprx

ARIWS

Approximately

Autonomousrunwayincursionwarningsystem

ASDA Accelerate-stopdistanceavailable

ATS Air traffic services

C DegreeCelsius

CBR Californiabearingratio

Cd Candela

CIE CommissionInternationalede1’Eclairage

cm Centimetre

CRC Cyclic redundancycheck

DME Distancemeasuringequipment

E Modulusof elasticity

FOD Foreignobjectdebris

ft Foot

ILS Instrumentlandingsystem

IMC Instrumentmeteorologicalconditions

K DegreeKelvin

kg

km

Kilogram

Kilometre

km/h Kilometreperhour

kt Knot

L Litre

LCFZ Laser-beamcritical flight zone

LDA Landingdistanceavailable
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LFFZ Laser-beamfreeflight zone

LSFZ Laser-beamsensitiveflight zone

m Metre

max Maximum

MLS Microwavelandingsystem

mm Millimetre

mnm Minimum

MN Meganewton

MPa Megapascal

MSL Meansealevel

NFZ Normal flight zone

NM Nauticalmile

NU Not usable

OCA/H Obstacleclearancealtitude/height

OFZ Obstaclefreezone

OLS Obstaclelimitation surface

OMGWS Outermaingearwheelspan

PAPI Precisionapproachpathindicator

PCNH Pavementclassificationnumber

PCRHH Pavementclassificationrating

RESA Runwayendsafetyarea

RFF Rescueandfirefighting

RVR Runwayvisual range

SMS Safetymanagementsystem

TODA Take-offdistanceavailable

TORA Take-off run available

VMC Visual meteorologicalconditions

VOR Very high frequencyomnidirectionalradiorange

WHMP Wildlife hazardmanagementprogramme

WIP Work in progress
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Symbols

Degree

Equals

Minute of arc

H Friction coefficient

> Greaterthan

< Lessthan

% Percentage

± Plusor minus

Note.-Wherevera colour is referredto in theseRequirements,thespecificationsfor that colour

givenin Appendix1 shall apply.

viii
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Definitions

Whenthefollowing termsareusedin theseRequirements,they havethefollowing meanings:

Aerodrome.A definedareaon landor water(includinganybuildings,installationsandequipment)

intendedto be usedeitherwholly or in part for the arrival, departureand surfacemovementof

aircraft.

Aerodromebeacon.Aeronauticalbeaconusedto indicatethe locationof an aerodromefrom the

air.

Aerodromecertificate.A certificateissuedby the authority underapplicableregulationsfor the

operationof anaerodrome.

Aerodromeelevation.Theelevationof the highestpoint of the landingarea.

Aerodromeidentificationsign.A signplacedonanaerodrometo aid in identifyingtheaerodrome

from theair.

Aerodromemapping data (AMD). Data collected for the purposeof compiling aerodrome

mappinginformationfor aeronauticaluses.

Note.- Aerodromemappingdataare collectedfor purposesthat includethe improvementof the

user’s situationalawareness,surfacenavigationoperations,training, chartingandplanning.

Aerodromemappingdatabase(AMDB).A collectionof aerodromemappingdataorganizedand

arrangedasastructureddataset.

Aerodromereferencepoint.Thedesignatedgeographicallocationof anaerodrome.

ix
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Aerodrometraffic density.

a) Light. Wherethenumberof movementsin the meanbusy hour is not greaterthan 15 per

runwayor typically lessthan20 total aerodromemovements.

b) Medium.Wherethe numberof movementsin themeanbusyhour is of theorderof 16 to

25 per runwayor typically between20 to 35 total aerodromemovements.

c) Heavy.Wherethe numberof movementsin the meanbusy hour is of the orderof 26 or

moreperrunwayor typically morethan35 totalaerodromemovements.

Note1.— Thenumberof movementsin themeanbusyhour is thearithmeticmeanovertheyearof

thenumberof movementsin thedaily busiesthour.

Note2.- Either a take-offor a landingconstitutesa movement.

Aeronauticalbeacon.An aeronauticalgroundlight visibleatall azimuths,eithercontinuouslyor

intermittently,to designatea particularpointon thesurfaceof theearth.

Aeronauticalgroundlight. Any light speciallyprovidedasan aid to air navigation,otherthana

light displayedon an aircraft.

Aeroplanereferencefield length.The minimum field length requiredfor take-off at maximum

certificatedtake-off mass,sealevel, standardatmosphericconditions,still air and zero runway

slope,asshownin theappropriateaeroplaneflight manualprescribedby thecertificatingauthority

or equivalentdatafrom theaeroplanemanufacturer.Field lengthmeansbalancedfield lengthfor

aeroplanes,if applicable,or take-offdistancein othercases.

Note.—AttachmentA,Section2, providesinformationontheconceptof balancedfield lengthand

the AirworthinessManual (Doc 9760)containsdetailedguidanceon mattersrelatedto take-off

distance.

Aircraft classificationnumber(ACN).A numberexpressingtherelativeeffectof anaircrafton a

pavementfor aspecifiedstandardsubgradecategory.

X
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Note.- Theaircraft classificationnumberis calculatedwith respectto thecentreof gravity(CG)

positionwhichyieldsthe critical loadingon the critical gear. Normally the aftmostCG position

appropriateto themaximumgrossapron(ramp)massis usedto calculatetheACN.In exceptional

casesthe forwardmostCG positionmayresult in thenosegearloadingbeingmorecritical.

Aircraft classificationrating (ACR). A numberexpressingthe relativeeffect of an aircraft on a

pavementfor aspecifiedstandardsubgradecategory.

Note.- Theaircraft classificationrating is calculatedwith respectto the centreof gravity (CG)

positionwhichyieldsthecritical loadingon thecritical gear. Normally theaftmostCG position

appropriateto themaximumgrossapron(ramp)massis usedtocalculatetheACR.In exceptional

casestheforwardmostCG positionmayresult in thenosegearloadingbeingmorecritical.

Aircraft stand.A designatedareaon anapronintendedto beusedfor parkinganaircraft.

Apron. A definedarea,on a land aerodrome,intendedto accommodateaircraft for purposesof

loadingor unloadingpassengers,mail or cargo,fuelling, parkingor maintenance.

Apron managementservice.A serviceprovidedto regulatethe activitiesand the movementof

aircraftandvehicleson anapron.

Arresting system.A systemdesignedto decelerateanaeroplaneoverrunningtherunway.

Autonomousrunway incursion warning system(ARIWS).A systemwhichprovidesautonomous

detectionof a potentialincursionor of theoccupancyof an activerunwayanda directwarningto

a flight crewor a vehicleoperator.

Balked landing. A landingmanoeuvrethat is unexpectedlydiscontinuedat any point below the

obstacleclearancealtitude/height(OCA/H).

xi
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Barrette.Threeor moreaeronauticalgroundlightscloselyspacedin a transverseline sothatfrom

adistancetheyappearasa shortbarof light.

Calendar. Discrete temporal referencesystem that provides the basis for defining temporal

positionto a resolutionof oneday(ISO 19108).

Certifiedaerodrome.An aerodromewhoseoperatorhasbeengrantedanaerodromecertificate.

Clearway.A definedrectangularareaon thegroundor waterunderthecontrolof theOperatorof

a CertifiedAerodrome,selectedor preparedasa suitableareaoverwhich anaeroplanemay make

a portionof its initial climb to a specifiedheight.

Cyclic redundancycheck(CRC). A mathematicalalgorithmappliedto thedigital expressionof

datathatprovidesa level of assuranceagainstlossor alterationof data.

Data accuracy.A degreeof conformancebetweentheestimatedor measuredvalueandthe true

value.

Data integrity (assurancelevel).A degreeof assurancethatanaeronauticaldataandits valuehas

not beenlost or alteredsincetheoriginationor authorizedamendment.

Data quality. A degreeor level of confidencethatthedataprovidedmeetthe requirementsof the

datauserin termsof accuracy,resolutionandintegrity (or equivalentassurancelevel),traceability,

timeliness,completenessandformat.

Datum.Any quantityor setof quantitiesthatmayserveasa referenceor basisfor thecalculation

of otherquantities(ISO 19104).

Declareddistances:

a) Take-off run available(TORA). The lengthof runwaydeclaredavailableandsuitablefor

thegroundrun of anaeroplanetakingoff.

xii
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b) Take-offdistanceavailable(TODA).Thelengthof thetake-offrunavailableplusthelength

of theclearway,if provided.

c) Accelerate-stopdistanceavailable(ASDA).The lengthof the take-off run availableplus

the lengthof thestopway,if provided.

d) Landingdistanceavailable(LDA). The lengthof runwaywhich is declaredavailableand

suitablefor thegroundrun of anaeroplanelanding.

Dependentparallel approaches.Simultaneousapproachesto parallelor near-parallelinstrument

runwayswhereradarseparationminimabetweenaircrafton adjacentextendedrunwaycentrelines

areprescribed.

Displacedthreshold.A thresholdnot locatedat theextremityof a runway.

Effectiveintensity.The effective intensityof a flashing light is equalto the intensityof a fixed

light of the samecolour which will producethesamevisual rangeunderidenticalconditionsof

observation.

Ellipsoid height(Geodeticheight).The heightrelatedto the referenceellipsoid,measuredalong

theellipsoidalouternormalthroughthepoint in question.

Fixedlight. A light havingconstantluminousintensitywhenobservedfrom a fixed point.

Foreign object debris (FOD). An inanimateobject within the movementareawhich has no

operationalor aeronauticalfunction, and which has the potential to be a hazardto aircraft

operations.

Frangible object.An objectof low massdesignedto break,distort or yield on impactso asto

presenttheminimum hazardto aircraft.

Note.-Guidanceon designfor frangibility is containedin the AerodromeDesignManual (Doc

9157),Part 6.

xiii
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Geodeticdatum.A minimum setof parametersrequiredto definelocationandorientationof the

local referencesystemwith respectto theglobal referencesystem/frame.

Geoid.The equipotentialsurface in the gravity field of the Earth which coincideswith the

undisturbedmeansealevel (MSL) extendedcontinuouslythroughthecontinents.

Note.— Thegeoidis irregular in shapebecauseof local gravitationaldisturbances(wind tides,

salinity,current,etc.)andthedirectionof gravity is perpendicularto thegeoidat everypoint.

Geoidundulation.Thedistanceof thegeoidabove(positive)or below(negative)themathematical

referenceellipsoid.

Note.- In respectto theWorldGeodeticSystem—1984(WGS-84)definedellipsoid,thedifference

betweenthe WGS-84ellipsoidal height and orthometric height representsWGS-84 geoid

undulation.

Gregoriancalendar.Calendarin generaluse;first introducedin 1582to definea yearthatmore

closelyapproximatesthetropicalyearthantheJuliancalendar(ISO 19108).

Note.- In theGregoriancalendar,commonyearshave365daysandleapyears366daysdivided

into twelvesequentialmonths.

Hazardbeacon.An aeronauticalbeaconusedto designateadangerto air navigation.

Heliport. An aerodromeor a definedareaon a structureintendedto be usedwholly or in part for

thearrival,departureandsurfacemovementof helicopters.

Holding bay.A definedareawhereaircraftcanbeheld,or bypassed,to facilitateefficientsurface

movementof aircraft.

xiv
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Hot spot.A locationon anaerodromemovementareawith a historyor potentialrisk of collision

or runwayincursion,andwhereheightenedattentionby pilots/driversis necessary.

HumanFactorsprinciples.Principleswhich apply to aeronauticaldesign,certification,training,

operationsand maintenanceand which seeksafeinterfacebetweenthe humanandothersystem

componentsby properconsiderationto humanperformance.

Humanperformance.Humancapabilitiesandlimitationsw hich havean impacton thesafetyand

efficiencyof aeronauticaloperations.

Identification beacon.An aeronauticalbeaconemitting a codedsignal by meansof which a

particularpointof referencecanbe identified.

Independentparallelapproaches.Simultaneousapproachesto parallelor near-parallelinstrument

runwayswhereradarseparationminimabetweenaircraftonadjacentextendedrunwaycentrelines

arenot prescribed.

Independentparallel departures. Simultaneousdeparturesfrom parallel or near-parallel

instrumentrunways.

Instrumentrunway.Oneof the following typesof runwaysintendedfor theoperationof aircraft

usinginstrumentapproachprocedures:

a) Non-precisionapproachrunway.K runway servedby visual aidsand non-visualaid(s)

intendedfor landingoperationsfollowing an instrumentapproachoperationtypeA anda

visibility not lessthan1 000m.

b) Precisionapproachrunway,categoryI. A runwayservedby visual aidsandnon-visual

aid(s)intendedfor landingoperationsfollowing an instrumentapproachoperationtypeB

with a decisionheight(DH) not lower than60 m (200 ft) andeithera visibility not less

than800m or a runwayvisual rangenot lessthan550m.

c) Precisionapproachrunway,categoryII. A runwayservedby visualaidsandnon-visual

aid(s)intendedfor landingoperationsfollowing an instrumentapproachoperationtypeB

XV
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with a decisionheight(DH) lower than60 m (200ft) but not lower than30 m (100ft) and

a runwayvisual rangenot lessthan300m.

d) Precisionapproachrunway,categoryIII. A runwayservedby visual aidsandnon-visual
aid(s)intendedfor landingoperationsfollowing an instrumentapproachoperationtype B
with a decisionheight(DH) lower than30 m (100ft), or no decisionheightanda runway

visual rangelessthan300m, or no runwayvisual rangelimitations.

Note 1.- Visual aids neednot necessarilybe matchedto the scaleof non-visualaids provided.

Thecriterion for theselectionof visualaidsis theconditionsin whichoperationsare intendedto

beconducted.

Note 2.- Refer to Annex 6 — Operationof Aircraft for instrumentapproachoperationtypes.

Integrity classification(aeronauticaldata).Classificationbasedupon the potentialrisk resulting

from theuseof corrupteddata.Aeronauticaldatais classifiedas:

a) routine data-, thereis a very low probability when using corruptedroutine data that the

continuedsafeflight andlandingof anaircraftwould beseverelyat risk with thepotential

for catastrophe;

b) essentialdata: there is a low probability when using corruptedessentialdata that the

continuedsafeflight and landingof anaircraftwould beseverelyat risk with thepotential

for catastrophe;and

c) critical data: there is a high probability when using corruptedcritical data that the

continuedsafeflight andlandingof anaircraftwould beseverelyat risk with thepotential

for catastrophe.

Intermediateholding position.A designatedposition intendedfor traffic controlat which taxiing

aircraftandvehiclesshallstopandhold until furtherclearedto proceed,whensoinstructedby the

aerodromecontrol tower.

Landingarea.Thatpartof a movementareaintendedfor the landingor take-offof aircraft.

XVi
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Landing direction indicator. A deviceto indicatevisually the directioncurrentlydesignatedfor

landingandfor take-off.

Laser-beamcritical flight zone(LCFZ). Airspacein the proximity of an aerodromebut beyond

theLFFZ wherethe irradianceis restrictedto a level unlikely to causeglareeffects.

Laser-beamfree flight zone (LFFZ). Airspace in the immediateproximity of the aerodrome

wherethe irradianceis restrictedto a level unlikely to causeanyvisualdisruption.

Laser-beamsensitiveflight zone(LSFZ). Airspaceoutside,andnot necessarilycontiguouswith,

theLFFZ andLCFZ wherethe irradianceis restrictedto a level unlikely to causeflash-blindness

or after-imageeffects.

Lighting systemreliability. The probability that the completeinstallation operateswithin the

specifiedtolerancesandthat thesystemis operationallyusable.

Manoeuvringarea.That partof an aerodrometo be usedfor thetake-off, landingandtaxiing of

aircraft,excludingaprons.

Marker. An objectdisplayedaboveground level in order to indicatean obstacleor delineatea

boundary.

Marking. A symbolor groupof symbolsdisplayedon thesurfaceof themovementareain order

to conveyaeronauticalinformation.

Movementarea. That part of an aerodrometo be usedfor the take-off, landingand taxiing of

aircraft,consistingof the manoeuvringareaandtheapron(s).

Near-parallel runways.Non-intersectingrunwayswhoseextendedcentrelines havean angleof

convergence/divergenceof 15degreesor less.

xvii
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Non-instrumentrunway. A runway intendedfor theoperationof aircraft usingvisual approach

proceduresor an instrumentapproachprocedureto a point beyond which the approachmay

continuein visualmeteorologicalconditions.

Note.- Visualmeteorologicalconditions(VMC)are describedin Chapter3 of Annex2 — Rules

of theAir.

Normal flight zone(NFZ). Airspacenot definedasLFFZ, LCFZ or LSFZ but which must be

protectedfrom laserradiationcapableof causingbiologicaldamageto theeye.

Obstacle.All fixed (whethertemporaryor permanent)andmobileobjects,or partsthereof,that:

are locatedon an areaintendedfor the surfacemovementof aircraft;or extendabovea defined

surfaceintendedto protectaircraft in flight; or standoutsidethosedefinedsurfacesandthathave

beenassessedasbeinga hazardto air navigation.

Obstaclefree zone (OFZ). The airspaceabovethe inner approachsurface,inner transitional

surfaces,andbalkedlandingsurfaceandthatportionof thestrip boundedby thesesurfaces,which

is not penetratedby anyfixed obstacleotherthana low-massandfrangibly mountedonerequired

for air navigationpurposes.

Orthometric height. Height of a point related to the geoid, generally presentedas an MSL

elevation.

Outer main gearwheelspan(OMGWS).Thedistancebetweentheoutsideedgesof themaingear

wheels.

Pavementclassificationnumber(PCN).A numberexpressingthebearingstrengthof a pavement

for unrestrictedoperations.

Pavementclassificationrating (PCR).A numberexpressingthebearingstrengthof a pavement.

xviii
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Precisionapproachrunway.SeeInstrumentrunway.

Primary runway(s).Runway(s)usedin preferenceto otherswheneverconditionspermit

Protectedflight zones.Airspacespecificallydesignatedto mitigatethe hazardouseffectsof laser

radiation.

Road.An establishedsurfacerouteon themovementareameantfor theexclusiveuseof vehicles.

Road-holdingposition.A designatedpositionat which vehiclesmaybe requiredto hold.

Runway.A definedrectangularareaon a landaerodromepreparedfor the landingandtake-offof

aircraft.

Runwayconditionassessmentmatrix(RCAM).A matrix allowing theassessmentof the runway

conditioncode,usingassociatedprocedures,from a setof observedrunwaysurfacecondition(s)

andpilot reportof brakingaction.

Runwayconditioncode(RWYCC).A numberdescribingtherunwaysurfaceconditionto be used

in therunwayconditionreport.

Note. — The purpose of the runway condition code is to permit an operational aeroplane

performancecalculation by the flight crew. Proceduresfor the determinationof the runway

conditioncodeare describedin thePANS-Aerodromes(Doc 9981).

Runwayconditionreport(RCR).A comprehensivestandardizedreportrelatingto runwaysurface

condition(s)and its effecton theaeroplanelandingandtake-offperformance.

Runwayendsafetyarea(RESA).An areasymmetricalabouttheextendedrunwaycentreline and

adjacentto the end of the strip primarily intendedto reducethe risk of damageto an aeroplane

undershootingor overrunningtherunway.
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Runwayguard lights. A light systemintendedto cautionpilots or vehicledrivers that they are

aboutto enteran activerunway.

Runway-holdingposition. A designatedposition intended to protect a runway, an obstacle

limitation surface,or an1LS/MLScritical/sensitiveareaatwhich taxiingaircraftandvehiclesshall

stopandhold, unlessotherwiseauthorizedby theaerodromecontrol tower.

Note.— In radiotelephonyphraseologies,theexpression"holding point” is usedto designatethe

runway-holdingposition.

Runwaystrip. A definedareaincludingtherunwayandstopway,if provided,intended:

a) to reducetherisk of damageto aircraft runningoff a runway;and

b) to protectaircraft flying over it duringtake-offor landingoperations.

Runwaysurfacecondition(s).N descriptionof thecondition(s)of the runwaysurfaceusedin the

runwayconditionreportwhich establishesthebasisfor thedeterminationof the runwaycondition

codefor aeroplaneperformancepurposes.

Runwayturn pad. N definedareaon a land aerodromeadjacentto a runway for the purposeof

completinga 180-degreeturn on a runway.

Runwayvisualrange(RVR).Therangeover which the pilot of anaircrafton thecentreline of a

runwaycanseetherunwaysurfacemarkingsor the lightsdelineatingtherunw'ayor identifying its

centreline.

Safetymanagementsystem(SMS).N systematicapproachto managingsafety including the

necessaryorganizationalstructure,accountabilities,policiesand procedures.

XX
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Segregatedparallel operations.Simultaneousoperationson parallelor near-parallelinstrument

runwaysin which onerunway is usedexclusivelyfor approachesandthe other runway is used

exclusivelyfor departures.

Shoulder. An areaadjacentto the edgeof a pavementso preparedas to provide a transition

betweenthepavementandtheadjacentsurface.

Sign.

a) Fixed messagesign.A sign presentingonly onemessage.

b) Variable messagesign. A sign capableof presentingseveralpredeterminedmessagesor

no message,asapplicable.

Signal area.An areaon anaerodromeusedfor thedisplayof groundsignals.

Station declination. An alignmentvariation betweenthe zerodegreeradial of a VOR and true

north,determinedat thetime the VOR stationis calibrated.

Stopway.A definedrectangularareaon thegroundat theendof take-offrun availablepreparedas

a suitableareain which anaircraftcanbestoppedin thecaseof an abandonedtake-off.

Switch-overtime(light). Thetime requiredfor theactualintensityof a light measuredin a given

directionto fall from 50 percentand recoverto 50 percentduringa powersupplychangeover,

whenthe light is beingoperatedat intensitiesof 25 percentor above.

Take-off runway.A runwayintendedfor take-offonly.

Taxiway.A definedpathon a land aerodromeestablishedfor the taxiing of aircraftand intended

to providea link betweenonepartof theaerodromeandanother,including:

a) Aircraft standtaxilane.A portion of an aprondesignatedas a taxiway and intendedto

provideaccessto aircraftstandsonly.
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b) Apron taxiway.A portionof ataxiwaysystemlocatedon anapronandintendedto provide

a throughtaxi-routeacrosstheapron.

c) Rapid exit taxiway.A taxiway connectedto a runwayat an acuteangleanddesignedto

allow landing aeroplanesto turn off at higher speedsthan are achievedon other exit

taxiwaystherebyminimizing runwayoccupancytimes.

Taxiwayintersection.A junctionof two or moretaxiways.

Taxiwaystrip.An areaincludinga taxiwayintendedto protectanaircraftoperatingon thetaxiway

andto reducetherisk of damageto anaircraftaccidentallyrunningoff thetaxiway.

Threshold.Thebeginningof thatportionof the runwayusablefor landing.

Touchdownzone.The portion of a runway,beyondthe threshold,whereit is intendedlanding

aeroplanesfirst contacttherunway.

Usability factor.The percentageof time duringwhich the useof a runwayor systemof runways

is not restrictedbecauseof thecrosswindcomponent.

Note.— Crosswindcomponentmeansthe surfacewind componentat right anglesto the runway

centreline.
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CHAPTER 1- INTRODUCTION

1. General

1.1 Applicability

TheseRequirementsapplyto theOperatorsof Certified Aerodromes.

1.2 Publicationof Differencesin AIP

Operatorsof Certified Aerodromesshall notify the Authority if they areunableto fully comply

with theStandardsprescribedin theseRequirements.Oncethe Authority grantsanexemptionfor

this difference,the AerodromeOperatorshall arrangefor this differenceto be publishedin the

Aerodromesectionof theAIP.

1.3 CommonReferenceSystems

The Operatorsof a Certified Aerodromeshall utilize the following systemswhen measuring,

referringto or providingdata.

1.3.1 Horizontalreferencesystem

The World GeodeticSystem— 1984 (WGS-84) shall be used by the Certified Aerodrome

Operatoras the horizontal (geodetic)referencesystemwhen providing geospatialdataof the

Aerodrome.Reportedaeronauticalgeographicalcoordinates(indicating latitudeand longitude)

shall beexpressedin termsof theWGS-84geodeticreferencedatum.

1.3.2 Verticalreferencesystem

Themeansealevel (MSL) datum,whichgivestherelationshipof gravity-relatedheight(elevation)

to a surfaceknownasthegeoid,shall beusedby theCertifiedAerodromeOperatorasthevertical
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referencesystem.

Note 1.— Thegeoidglobally mostcloselyapproximatesMSL. It is definedasthe equipotential

surfacein the gravity field of the Earth which coincideswith the undisturbedMSL extended

continuouslythroughthecontinents.

Note 2.— Gravity-relatedheights(elevations)arealso referredto asorthometricheightswhile

distancesof pointsabovetheellipsoidarereferredto asellipsoidalheights.

1.3.3 TemporalReference System

The Gregoriancalendarand CoordinatedUniversalTime (UTC) shall be usedas the temporal

referencesystem.Whena different temporalreferencesystemis used,this shall be indicatedin

General(GEN)2.1.2of theAeronauticalInformationPublication(AIP).

1.4 Airport DesignandMasterPlan

1.4.1 A master plan containing detailed plans for the development of aerodrome

infrastructureshall beestablishedfor all CertifiedAerodromes.

Note 1 - A masterplan for the long-termdevelopmentof an aerodromeconveysthe ultimate

developmentin a phasedmannerand reportsthe dataand logic upon which the plan is based.

Masterplansarepreparedto supportmodernizationof existingaerodromesandcreationof new

aerodromes,regardlessof size,complexityor role. It is importantto notethata masterplandoes

not constitutea confirmed implementationprogramme.It providesinformation on the typesof

improvementsto be undertakenin a phasedmanner.

Note2 - This plan representsthedevelopmentplanof aspecificaerodrome.It is developedby the

aerodromeoperator basedon economic feasibility, traffic forecasts,and current and future

requirementsprovidedby, amongothers,aircraft operators.It may be requiredwhenthe lack of

capacityat an airport, due to conditionssuch as, but not limited to expectedtraffic growth,
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changingweatherand climatic conditionsor major works to addresssafety or environmental
concerns,would put theconnectivityof a geographicalareaat risk or causeseveredisruptionto

theair transportnetwork.

1.4.2 Themasterplan,ata minimum,shall:

a) containascheduleof priorities includinga phasedimplementationplan;and

b) be reviewedperiodicallyto takeinto accountcurrentandfutureaerodrometraffic.

1.4.3 Aerodromestakeholders,particularlyaircraftoperators,shall beconsultedin orderto

facilitatethe masterplanningprocessusingaconsultativeandcollaborativeapproach.

1.4.4 Architecturaland infrastructure-relatedrequirementsfor theoptimumimplementation

of internationalcivil aviationsecuritymeasuresshallbeintegratedinto thedesignandconstruction

of newfacilitiesandalterationsto existingfacilitiesatanaerodrome.

1.4.5 Thedesignof aerodromesshall takeinto accountland-useandenvironmentalcontrol

measures.

1.5 AerodromeReferenceCode

The aerodromereferencecode provides a simple method for interrelating the numerous

specificationsconcerningthecharacteristicsof aerodromessoasto providea seriesof aerodrome

facilitiesthataresuitablefor theaeroplanesthatareintendedtooperateat theaerodrome.Thecode

is not intendedto be usedfor determiningrunwaylengthor pavementstrengthrequirements.The

codeis composedof two elementswhich arerelatedto theaeroplaneperformancecharacteristics

anddimensions.Element1 is a numberbasedon theaeroplanereferencefield lengthandelement

2 is a letterbasedontheaeroplanewingspan.Thecodeletteror numberwithin anelementselected

for design purposesis relatedto the critical aeroplanecharacteristicsfor which the facility is

provided. When applying the Requirementsherein, first identify the aeroplaneswhich the

aerodromeis intendedto serveandthendeterminethetwo elementsof thecode.

13
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1.5.1 An aerodromereferencecode — code numberand letter — which is selectedfor

aerodromeplanning purposesshall be determined,by the Certified AerodromeOperator,in

accordancewith thecharacteristicsof theaeroplanefor which anaerodromefacility is intended.

1.5.2 Theaerodromereferencecodenumbersandlettersshallhavethemeaningsassignedto

themin Table1-1.

1.5.3 Thecodenumberfor element1 shall bedeterminedfrom Table1-1 selectingthecode

number correspondingto the highest value of the aeroplanereferencefield lengths of the

aeroplanesfor which the runwayis intended.

1.5.4 Thecodeletterfor element2 shall bedeterminedfrom Table1-1 by selectingthecode

letter which correspondsto the greatestwingspanof the aeroplanesfor which the facility is

intended.

Table1-1.Aerodromereferencecode
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CodeElement1
Codenumber Aerodromereferencefield length

1 Lessthan800m

2 800m up to but not including 1 200m

3 1 200m up to but not including 1 800m
4 1 800m andover

CodeElement2

Codeletter Wingspan

A Up to but not including15 m

B 15 m up to but not including24 m

C 24 m up to but not including36 m

D 36 m up to but not including52 m

E 52 m upto but not including65 m

F 65 m upto but not including80m

1.6 SpecificProceduresfor AerodromeOperations

1.6.1 When the aerodromeaccommodatesan aeroplanethat exceedsthe certificated

characteristicsof the aerodrome,the compatibility betweenthe operationof the aeroplaneand

aerodromeinfrastructureandoperationsshallbeassessedandappropriatemeasuresdevelopedand

implementedin orderto maintainanacceptablelevel of safetyduringoperations.

1.6.2 Information concerningalternativemeasures,operationalproceduresand operating

restrictionsimplementedat anaerodromearisingfrom 1.6.1shall bepromulgated.
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CHAPTER 2-AERODROME DATA

2.1 AeronauticalData

2.1.1 The determinationand reportingof aerodrome-relatedaeronauticaldata shall be in

accordancewith theaccuracyand integrity classificationrequiredto meetthe needsof the end¬

usersof aeronauticaldata.

The specificationsconcerningthe accuracyand integrity classification related to aerodrome-

relatedaeronauticaldataarecontainedin Appendix1 of PANS-AIM (Doc 10066).

2.1.2 TheOperatorsof CertifiedAerodromesshallmakeaerodromemappingdataavailable

to theaeronauticalinformationservices.

2.1.3 Where made available in accordancewith 2.1.2, the selection of the aerodrome

mapping data features to be collected shall be made with considerationof the intended

applications.It is intendedthat the selectionof the featuresto be collected match a defined

operationalneed.Aerodromemappingdatabasescan be providedat oneof two levelsof quality

— fine or medium.Theselevelsand the correspondingnumericalrequirementsare defined in

RTCA Document DO-272B and European Organization for Civil Aviation Equipment

(EUROCAE)DocumentED-99C— UserRequirementsfor AerodromeMappingInformation.

2.1.4 Digital dataerror detectiontechniquesshall be usedduring the transmissionand/or

storageof aeronauticaldataanddigital datasets.Detailedspecificationsconcerningdigital data

errordetectiontechniquesarecontainedin PANS-AIM (Doc 10066).

2.2 AERODROME REFERENCE POINT

2.2.1 TheOperatorof theCertifiedAerodromeshallestablishanaerodromereferencepoint

for theaerodrome.

2.2.2 The aerodromereferencepoint shall be locatednearthe initial or plannedgeometric
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centreof theaerodromeandshallnormally remainwherefirst established.

2.2.3 The positionof the aerodromereferencepoint shall be measuredand reportedto the

aeronauticalinformationservicesauthority in degrees,minutesandseconds.

2.3 AerodromeandRunwayElevations

2.3.1 Theaerodromeelevationandgeoidundulationattheaerodromeelevationpositionshall

be measured,by the Operatorof the Certified Aerodrome,to the accuracyof one-halfmetreor

foot andreportedto theaeronauticalinformationservicesauthority.

2.3.2 For non-precisionapproaches,the elevationand geoid undulationof eachthreshold,

the elevationof the runway end andany significanthigh and low intermediatepointsalongthe

runwayshallbemeasuredto theaccuracyof one-halfmetreor foot andreportedto theaeronautical

informationservicesauthority.

2.3.3 For precisionapproachrunway,the elevationandgeoid undulationof the threshold,

theelevationof therunwayendandthehighestelevationof thetouchdownzoneshallbemeasured

to theaccuracyof one-quartermetreor foot andreportedto theaeronauticalinformationservices

authority. Geoid undulation must be measuredin accordancewith the appropriatesystemof

coordinates.

2.4 AerodromeReferenceTemperature

2.4.1 An aerodromereferencetemperatureshall be determined,by the Operatorof the

CertifiedAerodrome,for anaerodromein degreesCelsius.

2.4.2 Theaerodromereferencetemperatureshallbethemonthlymeanof thedaily maximum

temperaturesfor thehottestmonthof theyear(thehottestmonthbeingthatwhich hasthe highest

monthly meantemperature).This temperatureshouldbeaveragedovera periodof years.

2 2
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2.5 AerodromeDimensionsandRelatedInformation

2.5.1 The following datashall be measuredor described,asappropriate,for eachfacility

providedon anaerodrome:

a) runway — true bearingto one-hundredthof a degree,designationnumber,length,

width,displacedthresholdlocationto thenearestmetreor foot,slope,surfacetype,typeof runway
and, for a precisionapproachrunway category1, the existenceof an obstaclefree zonewhen

provided;

b) strip

runwayendsafetyarea L length,width to thenearestmetreor

stopway J foot, surfacetype;and

arrestingsystem— location(which runwayend)anddescription;

c) taxiway— designation,width, surfacetype;

d) apron— surfacetype,aircraftstands;

e) theboundariesof theair traffic controlservice;

f) clearway— lengthto thenearestmetreor foot, groundprofile;

g) visual aidsfor approachprocedures,markingand lighting of runways,taxiwaysand

aprons, othervisualguidanceandcontrolaidson taxiwaysandaprons,includingtaxi-holding

positionsandstopbars,and locationandtypeof visualdockingguidancesystems;

h) locationandradiofrequencyof anyVOR aerodromecheckpoint;

i) locationanddesignationof standardtaxi-routes;and

j) distancesto the nearestmetreor foot of localizerandglide pathelementscomprising

an instrumentlanding system(ILS) or azimuthand elevationantennaof a microwave

landing system(MLS) in relationto theassociatedrunwayextremities.

2.5.2 Thegeographicalcoordinatesof eachthresholdshall be measuredandreportedto the

aeronauticalinformation servicesauthority in degrees,minutes,secondsand hundredthsof

seconds.

2.5.3 The geographicalcoordinatesof appropriatetaxiway centre line points shall be

measuredand reportedto the aeronauticalinformation servicesauthority in degrees,minutes,
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secondsandhundredthsof seconds.

2.5.4 Thegeographicalcoordinatesof eachaircraftstandshall be measuredandreportedto

the aeronauticalinformation servicesauthority in degrees,minutes,secondsand hundredthsof

seconds.

2.5.5 The geographicalcoordinatesof obstaclesin Area 2 (the part within the aerodrome

boundary)and in Area3 shall be measuredand reportedto theaeronauticalinformationservices

authority in degrees,minutes,secondsandtenthsof seconds.In addition,thetop elevation,type,

markingandlighting (if any)of obstaclesshallbereportedto theaeronauticalinformationservices

authority.

2.6 Strengthof Pavements

(Applicableuntil 27 November2024)

2.6.1 Thebearingstrengthof a pavementshall bedetermined.

2.6.2 The bearingstrengthof a pavementintendedfor aircraftof apron(ramp)massgreater

than 5 700 kg shall be made available using the aircraft classification number-pavement

classificationnumber(ACN-PCN)methodby reportingall of thefollowing information:

a) pavementclassificationnumber(PCN);

b) pavementtypefor ACN-PCNdetermination;

c) subgradestrengthcategory;

d) maximumallowabletire pressurecategoryor maximumallowabletire pressurevalue;

and

e) evaluationmethod.

If necessary,PCNsmay bepublishedto anaccuracyof one-tenthof awholenumber.

2.6.3 The PCN reportedshall indicate that aircraft with an aircraft classificationnumber

(ACN) equalto or lessthanthereportedPCNcanoperateonthepavementsubjectto anylimitation
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on the tire pressureor aircraft all-up massfor specifiedaircraft type(s).Different PCNsmay be

reportedif thestrengthof thepavementis subjectto significantseasonalvariation.

2.6.4 TheACN of anaircraftshallbedeterminedin accordancewith thestandardprocedures

associatedwith theACN-PCN method.

2.6.5 For the purposesof determiningthe ACN, the behaviourof a pavementshall be

classifiedasequivalentto a rigid or flexible construction.

2.6.6 Information on pavement type for ACN-PCN determination,subgradestrength

category,maximumallowabletire pressurecategoryandevaluationmethodshallbereportedusing

thefollowing codes:

a) Pavementtype for ACN-PCNdetermination:

Code

Rigid pavement R

Flexiblepavement F
Note.- If theactualconstructionis compositeor non-standard,includea noteto that
effect(seeexample2 below).

b) Subgradestrengthcategory:

Code
High strength:characterizedby K = 150 MN/m3 and representingall K A
valuesabove120 MN/m3 for rigid pavements,and by CBR = 15 and
representingall CBR valuesabove13 for flexible pavements.
Medium strength:characterizedby K. = 80 MN/m3 and representinga B
rangein K of 60 to 120 MN/m3 for rigid pavements,and by CBR = 10
andrepresentinga rangein CBR of 8 to 13 for flexible pavements.
Low strength:characterizedby K = 40 MN/m3 andrepresentinga range C
in K. of 25 to 60 MN/m3 for rigid pavements,and by CBR = 6 and
representinga rangein CBRof 4 to 8 for flexible pavements.
Ultra-low strength:characterizedby K. = 20 MN/m3 andrepresentingall D
K valuesbelow 25 MN/m3 for rigid pavements,and by CBR = 3 and
representingall CBR valuesbelow4 for flexible pavements.

c) Maximumallowabletire pressurecategory:

Code

WUnlimited:no pressurelimit
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High: pressurelimited to 1.75MPa

Medium:pressurelimited to 1.25MPa
Low: pressurelimited to 0.50MPa

X

Y

Z
Note.— SeeNote5 to 10.2.1wherethepavementis usedby aircraftwith tire pressures
in theuppercategories.

d) Evaluationmethod:

Code
TTechnical evaluation:representinga specific study of the pavement

characteristicsandapplicationof pavementbehaviourtechnology.
Usingaircraftexperience:representinga knowledgeof the specifictype U
andmassof aircraftsatisfactorilybeingsupportedunderregularuse.
Note.— The following examplesillustrate how pavementstrengthdata are reported
undertheACN-PCNmethod.

Example1.— If thebearingstrengthof a rigid pavement,restingon a medium-strengthsubgrade,

hasbeenassessedby technicalevaluationto be PCN 80 and thereis no tire pressurelimitation,

thenthereportedinformationwould be:

PCN80/R/B/W/T

Example2.— If thebearingstrengthof a compositepavement,behavinglike a flexible pavement

andrestingon a high-strengthsubgrade,hasbeenassessedby usingaircraftexperienceto bePCN

50andthemaximumallowabletire pressureis 1.25MPa,thenthereportedinformationwould be:

PCN50/ F / A / Y / U

Note.— Compositeconstruction.

Example3.— If the bearing strengthof a flexible pavement,resting on a medium strength

subgrade,hasbeenassessedby technicalevaluationto be PCN 40 and the maximumallowable

tire pressureis 0.80MPa,thenthereportedinformationwould be:

PCN40/F/B/0.80MPa/T

Example4.— If a pavementis subjectto a B747-400all-up masslimitation of 390000 kg, then

thereportedinformationwould includethefollowing note.
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Note.— ThereportedPCNis subjectto a B747-400all-up masslimitation of 390000kg.

2.6.7TheOperatorof theCertifiedAerodromeshallestablishthecriteriafor theuseof a pavement

by an aircraftwith an ACN higherthanthePCN reportedfor that pavementin accordancewith
2.6.2and2.6.3.

Note.— AttachmentA, Section19, detailsa simple methodfor regulatingoverloadoperations

while theAerodromeDesignManual(Doc9157),Part3, includesthedescriptionsof moredetailed

proceduresfor evaluationof pavementsandtheirsuitability for restrictedoverloadoperations.

2.6.8 Thebearingstrengthof a pavementintendedfor aircraftof apron(ramp)massequalto

or lessthan5 700kg shall be madeavailableby reportingthefollowing information:
a) maximumallowableaircraftmass;and

b) maximumallowabletire pressure.

Example:4 000kg/0.50MPa

2.6 Strengthof Pavements

(Applicableasof 28 November2024)

2.6.1 Thebearingstrengthof a pavementshall bedetermined.

2.6.2 The bearingstrengthof a pavementintendedfor aircraftof apron(ramp)massgreater

than 5 700 kg shall be made available using the aircraft classification rating-pavement

classificationrating(ACR-PCR)methodby reportingall of thefollowing information:

a) pavementclassificationrating(PCR)andnumericalvalue;

b) pavementtypefor ACR-PCRdetermination;

c) subgradestrengthcategory;

d) maximumallowabletire pressurecategoryor maximumallowabletire pressurevalue;and

e)evaluationmethod.
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Note.- Guidanceon reportingand publishingof PCRsis containedin the AerodromeDesign

Manual(Doc 9157,Part3).

2.6.3 ThePCRreportedshall indicatethataircraftwith anaircraftclassificationrating(ACR)

equalto or lessthanthe reportedPCRmayoperateon the pavementsubjectto any limitation on

thetire pressureor aircraftall-up massfor specifiedaircrafttype(s).

Note.- Different PCRsmay be reportedif thestrengthof the pavementis subjectto significant

seasonalvariation.

2.6.4 TheACR of anaircraftshall bedeterminedin accordancewith thestandardprocedures

associatedwith theACR-PCRmethod.

Note.— The standardproceduresfor determiningthe ACR of an aircraft are given in the

AerodromeDesignManual(Doc 9157),Part3. For convenience,dedicatedsoftwareis available

on the ICAO websitefor computinganyaircraftACR atanymasson rigid andflexible pavements

for thefour standardsubgradestrengthcategoriesdetailedin 2.6.6b) below.

2.6.5 For the purposesof determiningthe ACR, the behaviourof a pavementshall be

classifiedasequivalentto a rigid or flexible construction.

2.6.6 Information on pavement type for ACR-PCR determination,subgradestrength

category,maximumallowabletire pressurecategoryandevaluationmethodshallbereportedusing

the following codes:

a) Pavementtypefor ACR-PCRdetermination:
Code

Rigid pavement R

Flexiblepavement F
Note.- If theactualconstructionis compositeor non-standard,includea noteto that
effect(seeexample2 below).

2-8



 THE OFFICIAL GAZETTE [LEGAL SUPPLEMENT]    —   B 16TH MAY, 2024 2652 

b) Subgradestrengthcategory:

Code
High strength:characterizedby E = 200 MPa and representingall E A
valuesequalto or above150MPa,for rigid andflexible pavements.
Mediumstrength:characterizedby E= 120MPaandrepresentingarange B
in E valuesequalto or above100 MPaandstrictly lessthan150MPa,for
rigid andflexible pavements.
Low strength:characterizedby E = 80 MPaandrepresentinga rangein C
E valuesequalto or above60 MPa andstrictly lessthan 100 MPa, for
rigid andflexible pavements.
Ultra-low strength:characterizedby E = 50 MPa andrepresentingall E D
valuesstrictly lessthan60 MPa,for rigid andflexible pavements.

c) Maximumallowabletire pressurecategory:

Code
Unlimited:no pressurelimit W
High: pressurelimited to 1.75MPa X
Medium:pressurelimited to 1.25MPa Y
Low: pressurelimited to 0.50MPa Z
Note.— SeeNote5 to 10.2.1wherethepavementis usedby aircraftwith tire pressures
in theuppercategories.

d) Evaluationmethod:

Code
Technical evaluation: representinga specific study of the pavement T
characteristicsandthetypesof aircraftwhich thepavementis intendedto
serve.
Usingaircraftexperience:representinga knowledgeof thespecifictype U
andmassof aircraftsatisfactorilybeingsupportedunderregularuse.
Note.— The following examplesillustrate how pavementstrengthdata are reported
under the ACR-PCR method. Further guidanceon this topic is contained in the
AerodromeDesignManual(Doc 9157),Part3.

Example1.— If the bearingstrengthof a rigid pavement,restingon a medium-strengthsubgrade,

hasbeenassessedby technicalevaluationto be PCR760andthereis no tire pressurelimitation,

thenthereportedinformationwould be:

PCR760/ R / B / W / T
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Example2.— If thebearingstrengthof a compositepavement,behavinglike a flexible pavement

andrestingon a high-strengthsubgrade,hasbeenassessedby usingaircraftexperienceto bePCR

550 andthe maximumallowabletire pressureis 1.25 MPa,thenthe reportedinformationwould

be:

PCR550/F/A/Y/U

Note.— Compositeconstruction.

2.6.7 The Operatorof the Certified Aerodromeshall establishthe criteria for the useof a

pavementby an aircraft with an ACR higher than the PCN reported for that pavementin

accordancewith 2.6.2and2.6.3.

Note.- AttachmentA, Section19, detailsa simple method for regulatingoverloadoperations

while theAerodromeDesignManual(Doc9157),Part3, includesthedescriptionsof moredetailed

proceduresfor evaluationof pavementsandtheirsuitability for restrictedoverloadoperations.

2.6.8 Thebearingstrengthof a pavementintendedfor aircraftof apron(ramp)massequalto

or lessthan5 700kg shall be madeavailableby reportingthefollowing information:

a) maximumallowableaircraftmass;and

b) maximumallowabletire pressure.

Example:4 800kg/0.60MPa.

2.7Pre-flightaltimeterchecklocation

2.7.1 Oneor morepre-flightaltimeterchecklocationsshall beestablishedfor anaerodrome.

2.7.2 A pre-flightchecklocationshall be locatedon anapron.

Note1.— Locatinga pre-flightaltimeterchecklocationon anapronenablesanaltimetercheckto

be madeprior to obtainingtaxi clearanceand eliminatesthe needfor stoppingfor that purpose

after leavingtheapron.
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Note2.— Normally anentireaproncanserveasa satisfactoryaltimeterchecklocation.

2.7.3 The elevationof a pre-flight altimetercheck location shall be given as the average
elevation,roundedto thenearestmetreor foot, of theareaon which it is located.Theelevationof

any portion of a pre-flight altimetercheck location shall be within 3 m (10 ft) of the average

elevationfor that location.

2.8 DeclaredDistances

Thefollowing distancesshall becalculatedto the nearestmetreor foot-for a runway intendedfor

useby internationalcommercialair transport:

a) take-off run available;

b) take-offdistanceavailable;

c) accelerate-stopdistanceavailable;and

d) landingdistanceavailable.

Note.— Guidance on calculation of declared distances is given in Advisory circular

GCAA/AGA/004Calculationof DeclaredDistance.

2.9 Conditionof theMovementAreaandRelatedFacilities

2.9.1 Informationon the conditionof the movementareaand the operationalstatusof related

facilities shall be providedto the appropriateaeronauticalinformationservicesunits,andsimilar

information of operationalsignificanceto the air traffic servicesunits, to enablethoseunits to

providethenecessaryinformationto arrivinganddepartingaircraft.Theinformationshall bekept

up to dateandchangesin conditionsreportedwithoutdelay.

2.9.2 Theconditionof themovementareaandtheoperationalstatusof relatedfacilitiesshall be

monitored,and reportson mattersof operationalsignificanceaffecting aircraft and aerodrome

operationsshall be provided in order to take appropriateaction, particularly in respectof the

following:
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a) constructionor maintenancework;

b) roughor brokensurfaceson a runway,a taxiwayor anapron;

c) wateron a runway,a taxiwayor anapron;

d) contaminantsincluding mud, dust, sand,volcanic ash,oil and rubber on a runway,

taxiwayor apron;

e) othertemporaryhazards,includingparkedaircraft;

f) failureor irregularoperationof partor all of theaerodromevisualaids;and

g) failureof the normalor secondarypowersupply.

2.9.3 To facilitatecompliancewith 2.9.1 and2.9.2,thefollowing inspectionsshall becarried

out eachday:

a) for themovementarea,at leastoncewheretheaerodromereferencecodenumberis 1 or

2 andat leasttwice where theaerodromereferencecodenumberis 3 or 4; and

b) for the runway(s),inspectionsin additionto a) wheneverthe runwaysurfaceconditions

may havechangedsignificantlydueto meteorologicalconditions.

Note 1.— Procedureson carryingout daily inspectionsof the movementareaare given in the

PANS-Aerodromes(Doc9981). Furtherguidanceisavailablein theAirport ServicesManual(Doc

9137),Part8, in theManualof SurfaceMovementGuidanceandControlSystems(SMGCS)(Doc

9476) and in the AdvancedSurfaceMovement Guidanceand Control Systems(A-SMGCS)

Manual(Doc 9830).

Note2.— ThePANS-Aerodromes(Doc9981)containsclarificationson thescopeof asignificant

changein therunwaysurfaceconditions.

2.9.4 Personnelassessingandreportingrunwaysurfaceconditionsrequiredin 2.9.2and2.9.5

shall be trainedandcompetentto performtheirduties.

Note 1.-Guidanceon trainingof personnelis given in AttachmentA, Section6.

Note2.- Informationon trainingfor personnelassessingandreportingrunwaysurfaceconditions
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is availablein thePANS-Aerodromes(Doc 9981).

RunwaySurfaceCondition(s)for usein theRunwayConditionReport

Note- The philosophyof the runwaycondition reportis that theaerodromeoperatorassessesthe

runway surfaceconditions wheneverwater is presenton an operational runway. From this

assessment,a runway condition code (RWYCC) and a descriptionof the runway surfaceare

reportedwhich canbeusedby theflight crewfor aeroplaneperformancecalculations.This report,

basedon the type, depth and coverageof contaminants,is the bestassessmentof the runway

surfacecondition by the aerodromeoperator;however,all other pertinent information may be

takeninto consideration.SeeAttachmentA, Section6, for furtherdetails.ThePANS-Aerodromes

(Doc 9981)containsprocedureson the useof the runwayconditionreportandassignmentof the

RWYCC in accordancewith therunwayconditionassessmentmatrix (RCAM).

2.9.5 The runway surfacecondition shall be assessedand reported through a runway

conditioncode(RWYCC)andadescriptionusingthefollowing terms:

DRY

STANDING WATER

WET

LOOSESAND

Note1.— Therunwaysurfaceconditionsarethoseconditionsfor which,by meansof themethods

describedin the advisorycircular GCAA/AC/AGA/01 AerodromepavementReport,the flight

crewcanderiveappropriateaeroplaneperformance.

Note2.— Theconditions,eithersingly or in combinationwith otherobservations,arecriteriafor

which theeffecton aeroplaneperformanceis sufficiently deterministicto allow assignmentof a

specificrunwayconditioncode.

Note3 — Theterm LOOSESAND doesnot appearin theaeroplaneperformancesectionbut is

usedin thesituationalawarenesssectionof the runwayconditionreport.
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2.9.6 Wheneveran operationalrunway is contaminated,an assessmentof the contaminant

depthandcoverageovereachthird of therunwayshall be madeandreported.

Note- Procedureson depthandcoveragereportingarefound in AC no:GCAA AC/AGA/001.

2.9.7 Informationthata runwayor portionthereofis slipperywetshall bemadeavailable.

Note1.-Thesurfacefriction characteristicsof a runwayor a portionthereofcanbedegradeddue

to rubberdeposits,surfacepolishing, poor drainageor other factors.The determinationthat a

runway or portion thereof is slippery wet stems from various methods used solely or in

combination.Thesemethodsmaybefunctionalfriction measurements,usingacontinuousfriction

measuringdevice,that fall belowa minimum standardasdefinedby theAuthority, observations

by aerodromemaintenancepersonnel,repeatedreportsby pilots andaircraft operatorsbasedon

flight crew experience,or throughanalysisof aeroplanestoppingperformancethat indicatesa

substandardsurface.Supplementarytoolsto undertakethisassessmentaredescribedin thePANS-

Aerodromes(Doc9981).

Note 2.— See 2.9.1 and 2.13 concerningthe provision of information to, and coordination

between,appropriateauthorities.

2.9.8 Notification shall be given to relevantaerodromeuserswhen the friction level of a

pavedrunwayor portionthereofis lessthantheminimumfriction level specifiedby theAuthority

in accordancewith 10.2.3.

Note 1.— Guidanceon determiningand expressingthe minimum friction level is provided in

Assessment,MeasurementandReportingof RunwaySurfaceConditions(Cir 355).

Note 2.— Procedureson conducting a runway surface friction characteristicsevaluation

programmeareprovidedin thePANS-Aerodromes(Doc9981).
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Note3.— Informationto be promulgatedin a NOTAM includesspecifyingwhich portionof the

runwayis belowtheminimumfriction level andits locationon therunway.

2.10 DisabledAircraft Removal

Note.— See9.3for informationon disabledaircraftremovalservices.

2.10.1 The Operatorof a Certified Aerodromeshall be madeavailable,on request,to aircraft

operatorsthe telephone/telexnumber(s)of theoffice of theaerodromecoordinatorof operations

for the removalof anaircraftdisabledon or adjacentto themovementarea.

2.10.2 Informationconcerningthecapabilityto removean aircraft disabledon or adjacentto the

movementareashall bemadeavailableby theOperatorof a Certified Aerodrome.Thecapability

to removea disabledaircraft may be expressedin termsof the largesttypeof aircraft which the

aerodromeis equippedto remove.

2.11 RescueandFirefighting

Note.— See9.2 for informationon rescueandfirefighting services.

2.11.1 Information concerningthe level of protectionprovidedat an aerodromefor aircraft

rescueandfirefighting purposesshallbemadeavailable.

2.11.2 The level of protectionnormallyavailableat an aerodromeshall beexpressedin termsof

thecategoryof therescueandfirefighting servicesasdescribedin 9.2and in accordancewith the

typesandamountsof extinguishingagentsnormallyavailableat theaerodrome.

2.11.3 Changesin the level of protectionnormally availableat an aerodromefor rescueand

firefighting shall be notified to the appropriateair traffic services units and aeronautical

informationservicesunits to enablethoseunits to providethe necessaryinformation to arriving

anddepartingaircraft.Whensucha changehasbeencorrected,the aboveunitsshall beadvised
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accordingly.

Note.— Changesin the level of protectionfrom that normally availableat the aerodromecould
resultfrom a changein theavailabilityof extinguishingagents,equipmentto delivertheagentsor
personnelto operatetheequipment,etc.

2.11.4 A changeshall be expressedin termsof the new categoryof the rescueand firefighting

serviceavailableat theaerodrome.

2.12 Visual Approach SlopeIndicator Systems

Thefollowing informationconcerninga visual approachslopeindicatorsysteminstallationshall

bemadeavailable:

a) associatedrunwaydesignationnumber;

b) typeof systemaccordingto 53.5.2.For an PAPI or APAPI installation,thesideof the

runwayon which the lightsareinstalled,i.e. left or right, shall begiven;

c) where the axis of the system is not parallel to the runway centre line, the angle of

displacementandthedirectionof displacement,i.e. left or right, shall be indicated;

d) nominalapproachslopeangle(s).for a PAPI andanAPAPI thisshall beangle(B + C)

2 and(A + B) + 2, respectivelyasin Figure5-19;and

e) minimumeyeheight(s)overthethresholdof theon-slopesignal(s).For a PAPI thisshall

bethesettingangleof thethird unit from therunwayminus2',i.e.angleB minus2',and

for anAPAPI thisshall bethesettingangleof theunit fartherfrom therunwayminus2',

i.e.angleA minus2'.

2.13 Coordination BetweenAeronautical Information Servicesand Aerodrome

Operators

2.13.1 To ensurethat aeronauticalinformationservicesunitsobtain informationto enablethem

to provide up-to-datepre-flight information and to meet the need for in-flight information,

arrangementsshall be madebetweenaeronauticalinformationservicesandaerodromeoperators

responsiblefor aerodromeservicesto reportto the responsibleaeronauticalinformationservices
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unit, with a minimumof delay:

a) informationon the statusof certificationof aerodromesandaerodromeconditions(ref.

1.4,2.9,2.10,2.11and2.12);

b) the operationalstatusof associatedfacilities, servicesand navigationaidswithin their

areaof responsibility;

c) anyotherinformationconsideredto beof operationalsignificance.

2.13.2 Beforeintroducingchangesto theair navigationsystem,dueaccountshall betakenby the

servicesresponsiblefor suchchangesof the time neededby aeronauticalinformationservicesfor

the preparation,productionand issueof relevantmaterial for promulgation.To ensuretimely

provision of the information to aeronauticalinformation services,close coordinationbetween

thoseservicesconcernedis thereforerequired.

2.13.3 Of a particularimportancearcchangesto aeronauticalinformationthataffectchartsand/or

computer-basednavigationsystemswhich qualify to be notified by the aeronauticalinformation

regulationandcontrol (AIRAC) system,asspecifiedin Annex15,Chapter6.Thepredetermined,

internationallyagreedAIRAC effective datesshall be observedby the responsibleaerodrome

serviceswhensubmittingtheraw' information/datato aeronauticalinformationservices.

2.13.4 Theaerodromeservicesresponsiblefor theprovisionof rawaeronauticalinformation/data

to the aeronauticalinformation servicesshall do that while taking into accountaccuracyand

integrity requirementsnecessaryto meettheneedsof theend-userof aeronauticaldata.

Note 1.— Specificationsconcerningtheaccuracyandintegrityclassificationof aerodrome-related

aeronauticaldataarecontainedin PANS-AIM (Doc 10066),Appendix1.

Note 2.— Specificationsfor the issueof NOTAM andSNOWTAM arecontainedin Annex 15,

Chapter6 andPANS-AIM (Doc 10066),Appendices3 and4, respectively.

Note3.— AIRAC informationis distributedby theAIS at least42daysin advanceof theAIRAC

effectivedateswith theobjectiveof reachingrecipientsat least28daysin advanceof theeffective
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date.

Note 4.— The scheduleof the predeterminedinternationallyagreedAIRAC commoneffective

datesat intervalsof 28 daysandguidancefor the AIRAC usearecontainedin the Aeronautical

InformationServicesManual(Doc 8126,Chapter2).
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CHAPTER 3-PHYSICAL CHARACTERISTICS

3.1 Runways

Number andorientation of runways

Note- Many factorsaffectthedeterminationof theorientation,sitingandnumberof runways.One

importantfactor is theusability factor,asdeterminedby thewind distribution,which is specified

hereunder.Another importantfactor is thealignmentof the runway to facilitate the provisionof

approachesconformingto the approachsurfacespecificationsof Chapter4. In AttachmentA,

Section1, informationis givenconcerningtheseandotherfactors.Whena newinstrumentrunway

is being located,particularattentionneedsto be given to areasover which aeroplaneswill be

requiredto fly when following instrumentapproachand missedapproachprocedures,so as to

ensurethatobstaclesin theseareasor otherfactorswill not restricttheoperationof theaeroplanes

for which the runwayis intended.

3.1.1 The numberand orientationof runwaysat an aerodromeshall be suchthat the usability

factorof theaerodromeis not lessthan95percentfor theaeroplanesthattheaerodromeis intended

to serve.

3.1.2 Thesiting andorientationof runwaysat anaerodromeshall,wherepossible,besuchthat

thearrival anddeparturetracksminimize interferencewith areasapprovedfor residentialuseand

othernoise-sensitiveareascloseto theaerodromein orderto avoid futurenoiseproblems.

Note.— Guidanceon how to addressnoiseproblemsis providedin the Airport PlanningManual

(Doc 9184),Part2, and in Guidanceon the BalancedApproachto Aircraft NoiseManagement

(Doc9829).

3.1.3 Choiceof Maximum PermissibleCrosswindcomponents

In theapplicationof 3.1.1it shall beassumedthat landingor take-offof aeroplanesis, in normal
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circumstances,precludedwhenthecrosswindcomponentexceeds:

— 37 km/h (20 kt) in the caseof aeroplaneswhosereferencefield length is 1 500 m or

over,exceptthatwhenpoor runwaybrakingactionowing to an insufficient longitudinal

coefficientof friction is experiencedwith somefrequency,a crosswindcomponentnot

exceeding24 km/h (13 kt) shouldbeassumed;

— 24 km/h (13 kt) in the caseof aeroplaneswhosereferencefield length is 1 200 m or

up to but not including 1 500m; and

— 19 km/h (10kt) in thecaseof aeroplaneswhosereferencefield lengthis lessthan

1 200m.

Note.- In AttachmentA, Section1, guidanceis givenon factorsaffectingthecalculationof the

estimateof the usability factorandallowanceswhich may haveto be madeto takeaccountof the

effectof unusualcircumstances.

3.1.4 DatatobeUsed

Theselectionof datato beusedfor thecalculationof theusability factorshall be basedon reliable

wind distributionstatisticsthatextendoveraslongaperiodaspossible,preferablyof not lessthan

five years.Theobservationsusedshouldbe madeat leasteight timesdaily andspacedat equal

intervalsof time.

Note.— Thesewinds are mean winds. Referenceto the need for some allowancefor gusty

conditionsis madein AttachmentA, Section1.

Locationof Threshold

3.1.5 A thresholdshall normally be locatedat the extremity of a runway unlessoperational

considerationsjustify thechoiceof anotherlocation.

Note.— Guidanceon thesitingof thethresholdis given in AttachmentA, Section10.
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3.1.6 When it is necessaryto displacea threshold,eitherpermanentlyor temporarily,from its
normal location,accountshall be takenof the variousfactorswhich may havea bearingon the

locationof thethreshold.Wherethisdisplacementis dueto an unserviceablerunwaycondition,a
clearedandgradedareaof at least60 m in lengthshouldbeavailablebetweentheunserviceable

area and the displacedthreshold.Additional distanceshould also be provided to meet the

requirementsof therunwayendsafetyareaasappropriate.

Note.— Guidanceon factorswhich may be consideredin thedeterminationof the locationof a

displacedthresholdis given in AttachmentA, Section10.

Actuallengthof runways

3.1.7 Primaryrunway

Exceptasprovidedin 3.1.9,theactualrunway lengthto be providedfor a primary runwayshall

be adequateto meet the operationalrequirementsof the aeroplanesfor which the runway is

intendedandshall be not lessthan the longestlengthdeterminedby applyingthecorrectionsfor

local conditionsto theoperationsandperformancecharacteristicsof the relevantaeroplanes.

Note 1.— This specificationdoesnot necessarilymeanproviding for operationsby the critical

aeroplaneat its maximummass.

Note 2.— Both take-off and landing requirementsneedto be consideredwhen determiningthe

lengthof runwayto be providedandtheneedfor operationsto beconductedin bothdirectionsof

therunway.

Note3.— Localconditionsthatmayneedto beconsideredincludeelevation,temperature,runway

slope,humidity andtherunwaysurfacecharacteristics.

Note4.— Whenperformancedataon aeroplanesfor which therunwayis intendedarenot known,

guidanceon thedeterminationof theactuallengthof a primary runway by applicationof general
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correctionfactorsis given in theAerodromeDesignManual(Doc 9157),Part1.

3.1.8 Secondaryrunway

The lengthof asecondaryrunwayshall bedeterminedsimilarly to primary runwaysexceptthat it

needsonly to be adequatefor thoseaeroplaneswhich requireto use that secondaryrunway in

additionto theotherrunwayor runwaysin orderto obtaina usability factorof at least95 percent.

3.1.9 Runwayswith stopways or clearways

Wherea runwayis associatedwith a stopwayor clearway,an actualrunway length lessthanthat

resultingfrom applicationof 3.1.7or 3.1.8,asappropriate,may beconsideredsatisfactory,but in

sucha caseanycombinationof runway,stopwayandclearwayprovidedshall permitcompliance

with theoperationalrequirementsfor take-offandlandingof theaeroplanestherunwayis intended

to serve.

Note.— Guidanceon useof stopwaysandclearwaysis given in AttachmentA, Section2.

Width of runways

3.1.10 The width of a runway shall be not lessthan the appropriatedimensionspecifiedin the

following tabulation:

OuterMain GearWheelSpan(OMGWS)

Code

number

Up to but not

Including4.5

m

4.5 m up to but not

including6 m

6 m up to but not

Including9 m

9 m up to but not

Including15 m

la 18m 18m 23m -
2a 23 m 23 m 30 m -
3 30 m 30 m 30 m 45 m

4 - - 45 m 45 m
a-Thewidth of a precisionapproachrunwayshouldbenot lessthan30 m wherethecodenumberis 1or 2.
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Note1.— Thecombinationsof codenumbersandOMGWSfor which widthsarespecifiedhave

beendevelopedfor typicalaeroplanecharacteristics.

Note2.— Factorsaffectingrunwaywidth aregivenin theAerodromeDesignManual(Doc9157),

Part1.

Note 3.— See 3.2 concerningthe provision of runway shoulders,in particular for Code F

aeroplaneswith four (or more)engines.

Minimum DistanceBetweenParallelRunways

3.1.11 Whereparallelnon-instrumentrunwaysareintendedfor simultaneoususe,the minimum

distancebetweentheir centrelinesshall be:

— 210m wherethehighercodenumberis 3 or 4;

— 150 m wherethehighercodenumberis 2;and

— 120m wherethehighercodenumberis 1.

Note.— Proceduresfor waketurbulencecategorizationof aircraftandwaketurbulenceseparation

minima are containedin the PANS-ATM (Doc 4444), Chapter4, 4.9, and Chapter5, 5.8,

respectively.

3.1.12 Where parallel instrument runwaysare intended for simultaneoususe, the minimum

distancebetweentheir centrelinesshall be:

— 1 035m for independentparallelapproaches;

— 915 m for dependentparallelapproaches;

— 760m for independentparalleldepartures;

— 760m for segregatedparalleloperations;

exceptthat:

a) for segregatedparalleloperationsthespecifiedminimumdistance:

1) may be decreasedby 30 m for each150 m that the arrival runway is staggered
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towardthearrivingaircraft,to a minimumof 300m; and

2) shall be increasedby 30 m for each150 m that the arrival runway is staggered

awayfrom thearriving aircraft;

b) for independentparallelapproaches,combinationsof minimumdistancesandassociated

conditionsotherthanthosespecifiedin thePANS-ATM (Doc4444)maybeappliedwhen

it is determinedthatsuchcombinationswould not adverselyaffect thesafetyof aircraft

operations.

Note.— Proceduresand facilities requirementsfor simultaneousoperationson parallelor near¬

parallel instrumentrunwaysare containedin the PANS-ATM (Doc 4444),Chapter6 and the

PANS-OPS(Doc 8168),Volume I, Part III, Section2, andVolume II, Part I, Section3; Part II,

Section 1; and Part III, Section 3, and relevant guidance is contained in the Manual on

SimultaneousOperationson Parallelor Near-ParallelInstrumentRunways(SOIR)(Doc9643).

SlopesonRunways

3.1.13 Longitudinalslopes

The slopecomputedby dividing the differencebetweenthe maximumand minimum elevation

alongtherunwaycentreline by therunwaylengthshall notexceed:

— 1 percentwherethecodenumberis 3 or 4; and

— 2 percentwherethecodenumberis 1 or 2.

3.1.14 Along no portionof a runwayshall the longitudinalslopeexceed:

— 1.25percentwherethecodenumberis 4, exceptthat for thefirst and lastquarterof the

lengthof therunwaythe longitudinalslopeshallnotexceed0.8 percent;

— 1.5 percentwherethecodenumberis 3, exceptthat for the first and last quarterof the

lengthof a precisionapproachrunwaycategoryII or III the longitudinalslopeshall not

exceed0.8percent;and

— 2 percentwherethecodenumberis 1 or 2.
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3.1.15 Longitudinalslopechanges

Whereslopechangescannotbeavoided,aslopechangebetweentwo consecutiveslopesshall not

exceed:

— 1.5 percentwherethecodenumberis 3 or 4; and

— 2 percentwherethecodenumberis 1 or 2.

Note.— Guidanceon slopechangesbeforea runwayis given in AttachmentA, Section4.

3.1.16 Thetransitionfrom oneslopeto anothershall beaccomplishedby a curvedsurfacewith a

rateof changenotexceeding:

— 0.1 percentper30 m (minimumradiusof curvatureof 30000m) wherethecodenumber

is 4;

— 0.2percentper30 m (minimumradiusof curvatureof 15 000m) wherethecodenumber

is 3; and

— 0.4 percentper30 m (minimum radiusof curvatureof 7 500m) wherethecodenumber

is 1 or 2.

3.1.17 Sightdistance

Whereslopechangescannotbeavoided,theyshall besuchthat therewill bean unobstructedline

of sightfrom:

— any point 3 m abovea runwayto all otherpoints3 m abovetherunwaywithin a distance

of at leasthalf the lengthof therunwaywherethecodeletteris C, D, E or F;

— any point2 m abovea runwayto all otherpoints2 m abovetherunwaywithin adistance

of at leasthalf the lengthof therunwaywherethecodeletter is B; and

— any point 1.5 m abovea runway to all other points 1.5 m abovethe runway within a

distanceof at leasthalf thelengthof therunwaywherethecodeletteris A.

Note.— Considerationwill haveto be given to providing an unobstructedline of sightover the

entire lengthof a single runway wherea full-length parallel taxiway is not available.Wherean
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aerodromehasintersectingrunways,additionalcriteriaon theline of sightof the intersectionarea

would needto be consideredfor operationalsafety.Seethe AerodromeDesign Manual (Doc

9157),Part1.

3.1.18 Distancebetweenslopechanges

Undulationsor appreciablechangesin slopeslocatedclose togetheralong a runway shall be

avoided.Thedistancebetweenthepointsof intersectionof two successivecurvesshall not beless

than:

a) thesumof theabsolutenumericalvaluesof thecorrespondingslopechangesmultiplied

by theappropriatevalueasfollows:

— 30 000m wherethecodenumberis 4;

— 15 000m wherethecodenumberis 3; and

— 5 000m wherethecodenumberis 1 or 2; or

b) 45m; whicheveris greater.

Note.— Guidanceon implementingthisspecificationis given in AttachmentA, Section4.

3.1.19 Transverseslopes

To promotethemostrapiddrainageof water,therunwaysurfaceshall,if practicable,becambered

exceptwherea singlecrossfall from high to low in the direction of the wind most frequently

associatedwith rain would ensurerapiddrainage.Thetransverseslopeshall ideally be:

— 1.5 percentwherethecodeletter is C, D, E or F; and

— 2 percentwherethecodeletter is A or B;

but in anyeventshouldnot exceed1.5 percentor 2 percent,asapplicable,nor be lessthan1 per

centexceptat runwayor taxiway intersectionswhereflatter slopesmaybe necessary.

For a camberedsurfacethetransverseslopeoneachsideof thecentreline shouldbe symmetrical.
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Note.— On wet runways with crosswindconditions the problem of aquaplaningfrom poor

drainageis apt to be accentuated.Additional guidanceis included in the AerodromeDesign

Manual(Doc9157),Parts1 and3.

3.1.20 The transverseslopeshall be substantiallythe samethroughoutthe length of a runway

exceptat an intersectionwith anotherrunway or a taxiway wherean even transitionshall be

providedtakingaccountof theneedfor adequatedrainage.

Note.— Guidanceon transverseslopeis given in theAerodromeDesignManual(Doc9157),Part

3.

Strengthof runways

3.1.21 A runwayshall becapableof withstandingthetraffic of aeroplanestherunwayis intended

to serve.

Surfaceof runways

3.1.22 The surfaceof a runwayshall be constructedwithout irregularitiesthat would impair the

runwaysurfacefriction characteristicsor otherwiseadverselyaffect the take-offor landingof an

aeroplane.

Note 1.— Surfaceirregularitiesmay adverselyaffect the take-off or landingof an aeroplaneby

causingexcessivebouncing,pitching,vibration,or otherdifficulties in thecontrolof anaeroplane.

Note2.— Guidanceon designtolerancesandotherinformationis given in AttachmentA, Section

5. Additional guidanceis includedin theAerodromeDesignManual(Doc 9157),Part3.

3.1.23 A paved runway shall be so constructedor resurfacedas to provide surfacefriction

characteristicsat or abovethe minimum friction level set out in Table 3-1 Runway surface

conditionlevels.
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Table 3-1.Runway surfacefriction levels.

Testequipment

Testtire
Test

speed

(km/h)

Test

water

depth

(mm)

Design

objective

for new

surface

Maintenance

planning

level

Minimum

friction

levelType
Pressure

(KPa)

(1) (2) 0) (4) (5) (6) (7)

Mu-meterTrailer A 70 65 1.0 0.72 0.53 0.42

A 70 95 1.0 0.66 0.38 0.26

SkiddometerTrailer B 210 65 1.0 0.82 0.60 0.50

B 210 95 1.0 0.74 0.47 0.34

SurfaceFriction B 210 65 1.0 0.82 0.60 0.50

Testervehicle B 95 1.0 0.74 0.47 0.34

RunwayFriction B 210 65 1.0 0.82 0.60 0.50

TesterVehicle B 95 1.0 0.74 0.54 0.41

TATRA Friction B 210 65 1.0 0.76 0.57 0.48

TesterVehicle B 95 1.0 0.67 0.52 0.42

RUNNAR B 210 65 1.0 0.69 0.52 0.45

Trailer B 95 1.0 0.63 0.42 0.32

GRIPTESTER C 140 65 1.0 0.74 0.53 0.43

Trailer C 140 95 1.0 0.64 0.36 0.24

3.1.24 The surfaceof a paved runway shall be evaluatedwhen constructedor resurfacedto

determinethatthesurfacefriction characteristicsachievethedesignobjectives.

Note.— Additional guidanceis includedin theAirport ServicesManual(Doc 9137)-Part2.

3.1.25 Measurementsof thesurfacefriction characteristicsof a newor resurfacedpavedrunway

shall be madewith acontinuousfriction measuringdeviceusingself-wettingfeatures.

Note.— Additional guidanceis includedin theAirport ServicesManual(Doc 9137),Part2.

3.1.26 Theaveragesurfacetexturedepthof a newsurfaceshall benot lessthan1.0 mm.
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Note 1.— Macrotextureand microtextureare taken into considerationin order to provide the

requiredsurfacefriction characteristics.Guidanceon surfacedesignis given in AttachmentA,

Section7.

Note2.— Guidanceon methodsusedto measuresurfacetextureis given in theAirport Services

Manual(Doc9137),Part2.

Note 3.— Guidanceon design and methodsfor improving surface texture is given in the

AerodromeDesignManual(Doc 9157),Part3.

3.1.27 Whenthesurfaceis groovedorscored,thegroovesorscoringsshallbeeitherperpendicular

to the runwaycentreline or parallelto non-perpendiculartransversejoints,whereapplicable.

Note.— Guidanceon methodsfor improvingtherunwaysurfacetextureis given in theAerodrome

DesignManual(Doc 9157),Part3.

3.2 RunwayShoulders

General

Note.— Guidanceon characteristicsandtreatmentof runwayshouldersis given in AttachmentA,

Section8, andin theAerodromeDesignManual(Doc9157),Part1.

3.2.1 Runwayshouldersshall beprovidedfor a runwaywherethecodeletter is D, E or F.

Width of runway shoulders

3.2.2 Foraeroplaneswith OMGWSfrom 9 m upto butnot including 15 m, therunwayshoulders

shallextendsymmetricallyon eachsideof therunwaysothattheoverallwidth of therunwayand

its shouldersis not lessthan:

— 60 m wherethecodeletter is D or E;
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60 m wherethecodeletter is F with two- or three-enginedaeroplanes;and

75 m wherethecodeletter is F with four (or more)-enginedaeroplanes.

Slopeson runway shoulders

3.2.3 The surfaceof the shoulderthat abutsthe runway shall be flush with the surfaceof the

runwayandits transverseslopeshallnotexceed2.5percent.

Strength of runway shoulders

3.2.4 The portionof a runwayshoulderbetweenthe runwayedgeanda distanceof 30 m from

the runway centreline shall be preparedor constructedso as to be capable,in the eventof an

aeroplanerunningoff therunway,of supportingtheaeroplanewithout inducingstructuraldamage

to theaeroplaneandof supportinggroundvehicleswhich mayoperateon theshoulder.

Note.— Guidanceonstrengthof runwayshouldersis givenin theAerodromeDesignManual(Doc

9157),Part1.

Surfaceof runway shoulders

3.2.5 A runwayshouldershallbepreparedorconstructedsoasto resisterosionandtheingestion

of thesurfacematerialby aeroplaneengines.

3.2.6 Runwayshouldersfor codeletter F aeroplanesshall be pavedto a minimumoverallwidth

of runwayandshoulderof not lessthan60 m.

Note.— Guidanceonsurfaceof runwayshouldersisgivenin theAerodromeDesignManual,(Doc

9157),Part1.

3.3 RunwayTurn Pads
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General

3.3.1 Wheretheendof a runwayis not servedby a taxiwayor a taxiway turnaroundandwhere

thecodeletter is D, E or F, a runwayturn padshall be providedto facilitatea 180-degreeturn of

aeroplanes.(SeeFigure3-1.)

3.3.2 Wheretheendof a runwayis not servedby a taxiwayor a taxiway turnaroundandwhere

thecodeletter is A, B or C, a runwayturn padshall beprovidedto facilitatea 180-degreeturn of

aeroplanes.

Note 1.— Suchareasmay also be useful if providedalonga runway to reducetaxiing time and

distancefor aeroplaneswhich may not requirethefull lengthof therunway.

Note2.— Guidanceon the designof the runwayturn padsis availablein the AerodromeDesign

Manual(Doc9157),Part1. Guidanceon taxiwayturnaroundasanalternatefacility is availablein

theAerodromeDesignManual(Doc9157),Part2.

3.3.3 The runway turn pad may be locatedon either the left or right sideof the runway and

adjoiningthe runway pavementat both endsof the runway and at someintermediatelocations

wheredeemednecessary.

Note.— The initiation of the turn would befacilitatedby locatingthe turn padon the left sideof

therunway,sincethe left seatis thenormalpositionof thepilot-in-command.
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3.3.4 The intersectionangleof the runway turn pad with the runway shall not exceed30

degrees.

3.3.5 The nosewheelsteeringangleto be usedin the designof the runwayturn padshall not

exceed45 degrees.

3.3.6 Thedesignof a runwayturn padshall besuchthat,whenthecockpitof theaeroplanefor

which the turn padis intendedremainsover theturn padmarking,theclearancedistancebetween

any wheel of the aeroplanelandinggearand the edgeof the turn padshall be not lessthanthat

given by thefollowing tabulationlisted in thetablebelow:

OMGWS

a. If theturn padis intendedto be usedby aeroplaneswith awheelbaselessthan18 tn.

b. If theturn pad is intendedto beusedby aeroplaneswith awheelbaseequalto or greaterthan18 m.

Up to but not

Including4.5 m

4.5m up to but not

Including6 m

6 m upto but not

Including9 m

9 m up to but not

Including15 m

Clearance 1.50m 2.25m 3 maor 4 mh 4 m

Note.— Wheel basemeansthe distancefrom the nosegearto the geometriccentreof the main

gear

Slopeson runway turn pads

3.3.7 The longitudinalandtransverseslopeson a runwayturn padshall besufficient to prevent

theaccumulationof wateron thesurfaceandfacilitaterapiddrainageof surfacewater.Theslopes

shouldbethesameasthoseon theadjacentrunwaypavementsurface.

Strengthof runwayturn pads

3.3.8 Thestrengthof a runway turn padshall be at leastequalto thatof the adjoiningrunway

which it serves,dueconsiderationbeinggiven to the fact that the turn padwill be subjectedto

slow-movingtraffic makinghardturnsandconsequenthigherstresseson thepavement.
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Note.— Wherea runwayturn pad is providedwith flexible pavement,thesurfacewould needto

becapableof withstandingthehorizontalshearforcesexertedby themain landinggeartiresduring

turningmanoeuvres.

Surfaceof runwayturn pads

3.3.9 The surfaceof a runway turn pad shall not havesurfaceirregularitiesthat may cause

damageto anaeroplaneusingtheturn pad.

3.3.10 Thesurfaceof a runwayturn padshallbesoconstructedor resurfacedasto providesurface

friction characteristicsat leastequalto thatof theadjoiningrunway.

Shouldersfor runwayturn pads

3.3.11 The runwayturn padsshall be providedwith shouldersof suchwidth asis necessaryto

preventsurfaceerosionby thejet blastof themostdemandingaeroplanefor which theturn padis

intended,andany possibleforeignobjectdamageto theaeroplaneengines.

Note.— As a minimum, the width of theshoulderswould needto covertheouterengineof the

mostdemandingaeroplaneandthusmay bewider thantheassociatedrunwayshoulders.

3.3.12 Thestrengthof runwayturn padshouldersshallbecapableof withstandingtheoccasional

passageof theaeroplaneit isdesignedto servewithout inducingstructuraldamageto theaeroplane

andto thesupportinggroundvehiclesthat mayoperateon theshoulder.

3.4 Runwaystrips

General

3.4.1 A runwayandanyassociatedstopwaysshall be includedin a strip.
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Lengthof runwaystrips

3.4.2 A stripshallextendbeforethethresholdandbeyondtheendof therunwayor stopway

for adistanceof at least:

— 60 m wherethecodenumberis 2, 3 or 4;

— 60 m wherethecodenumberis 1 andthe runwayis an instrumentone;and

— 30 m wherethecodenumberis 1 andthe runwayis a non-instrumentone.

Width of runwaystrips

3.4.3 A strip includinga precisionapproachrunwayshall,whereverpracticable,extendlaterally

to a distanceof at least:

— 140 m wherethecodenumberis 3 or 4; and

— 70 m wherethecodenumberis 1 or 2;

oneachsideof thecentreline of therunwayandits extendedcentreline throughoutthe lengthof

thestrip.

3.4.4 A strip includinga non-precisionapproachrunwayshallextendlaterally to adistanceof at

least:

— 140m wherethecodenumberis 3 or 4; and

— 70 m wherethecodenumberis 1 or 2;

on eachsideof thecentreline of the runwayandits extendedcentreline throughoutthe lengthof

thestrip.

3.4.5 A strip includinga non-instrumentrunwayshall extendon eachsideof thecentreline of

therunwayandits extendedcentreline throughoutthelengthof thestrip, to a distanceof at least:

— 75 m wherethecodenumberis 3 or 4;

— 40 m wherethecodenumberis 2; and

— 30 m wherethecodenumberis 1.
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Objectson runwaystrips

Note.— See9.9 for informationregardingsitingof equipmentandinstallationson runwaystrips.

3.4.6 An objectsituatedon a runwaystrip which mayendangeraeroplanesshall be regardedas

anobstacleandshould,asfar aspracticable,be removed.

Note 1.— Considerationwill haveto be given to the locationanddesignof drainson a runway

stripto preventdamageto anaeroplaneaccidentallyrunningoff a runway.Suitablydesigneddrain

coversmayberequired.For furtherguidance,seetheAerodromeDesignManual(Doc 9157),Part

1.

Note 2.— Whereopen-airor coveredstorm waterconveyancesare installed,considerationwill

haveto begivento ensurethat their structuredoesnotextendabovethesurroundinggroundsoas

not to beconsideredanobstacle.SeealsoNote1 to 3.4.16.

Note3.— Particularattentionneedsto begivento thedesignandmaintenanceof anopen-airstorm

waterconveyancein orderto preventwildlife attraction,notablybirds.If needed,it canbecovered

by a net.Procedureson wildlife managementarespecifiedin thePANS-Aerodromes(Doc 9981).

Furtherguidancecanbefound in theAirport ServicesManual(Doc9137),Part3.

3.4.7 No fixed object,other than visual aids requiredfor air navigationor thoserequiredfor

aircraft safetypurposesandwhich must be sitedon the runwaystrip, andsatisfyingthe relevant

frangibility requirementin Chapter5,shallbepermittedonanypartof arunwaystripof aprecision

approachrunwaydelineatedby theloweredgesof theinnertransitionalsurfaces.No mobileobject

shall bepermittedon thispartof therunwaystripduringtheuseof therunwayfor landingor take¬

off.

Note.— SeeChapter4, section4.1,for characteristicsof inner transitionalsurfaces.

Gradingof runwaystrips
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3.4.8 Thatportionof astripof an instrumentrunwaywithin adistanceof at least:

— 75 m wherethecodenumberis 3or 4;and

— 40 m wherethecodenumberis 1 or 2;

from thecentrelineof therunwayanditsextendedcentrelineshallbegradedtosupportaeroplanes
in theeventthatsaidaeroplanesrun off therunway.

Note.— Guidanceon gradingof a greaterareaof a strip including a precisionapproachrunway
wherethecodenumberis 3 or 4 is given in AttachmentA, Section8.

3.4.9 Thatportionof a strip of a non-instrumentrunwaywithin a distanceof at least:

— 75 m wherethecodenumberis 3 or 4;

— 40 m wherethecodenumberis 2; and

— 30 m wherethecodenumberis 1;

from thecentrelineof therunwayanditsextendedcentreline shallbegradedtosupportaeroplanes

in theeventthatsaidaeroplanesrun off therunway.

3.4.10 Thesurfaceof thatportionof astripthatabutsarunway,shoulderorstopwayshallbeflush

with thesurfaceof therunway,shoulderor stopway.

3.4.11 Thatportionof astrip to at least30 m beforethestartof a runwayshall bepreparedagainst

blasterosionin orderto protecta landingaeroplanefrom thedangerof anexposededge.

Note 1.— Theareaprovidedto reducetheerosiveeffectsof jet blastand propellerwashmay be

referredto asa blastpad.

Note 2.— Guidanceon protectionagainstaeroplaneengineblast is availablein the Aerodrome

DesignManual(Doc 9157),Part2.

3.4.12 Where the areasin 3.4.11 have paved surfaces,they shall be able to withstand the

occasionalpassageof thecritical aeroplanefor runwaypavementdesign.

Slopeson runwaystrips
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3.4.13 Longitudinalslopes

A longitudinalslopealongthatportionof a strip to begradedshall not exceed:

— 1.5 percentwherethecodenumberis 4;

— 1.75percentwherethecodenumberis 3; and

— 2 percentwherethecodenumberis 1 or 2.

3.4.14 Longitudinalslopechanges

Slopechangeson that portionof a strip to be gradedshall beasgradualaspracticableandabrupt

changesor suddenreversalsof slopesavoided.

3.4.15 Transverseslopes

Transverseslopeson that portion of a strip to be gradedshall be adequateto prevent the

accumulationof wateron thesurfacebut shouldnot exceed:

— 2.5 percentwherethecodenumberis 3 or 4; and

— 3 percentwherethecodenumberis 1 or 2;

exceptthat to facilitatedrainagetheslopefor thefirst 3 m outwardfrom therunway,shoulderor

stopwayedgeshallbenegativeasmeasuredin thedirectionawayfrom therunwayandmay beas

greatas5 percent.

3.4.16 Thetransverseslopesof anyportionof a strip beyondthatto begradedshallnotexceedan

upwardslopeof 5 percentasmeasuredin thedirectionawayfrom therunway.

Note1.— Wheredeemednecessaryfor properdrainage,anopen-airstormwaterconveyancemay

beallowed in thenon-gradedportionof a runwaystrip andwould be placedasfar aspracticable

from therunway.

Note2.— Theaerodromerescueandfirefighting (RFF)procedurewould needto takeinto account
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the locationof open-air waterconveyanceswithin thenon-gradedportionof a runwaystrip.

Strengthof runwaystrips

3.4.17 Thatportionof astripof an instrumentrunwaywithin adistanceof at least:

— 75 m wherethecodenumberis 3 or 4; and

— 40 m wherethecodenumberis 1 or 2;

from thecentreline of therunwayand its extendedcentreline shall besopreparedor constructed

asto minimizehazardsarisingfrom differencesin load-bearingcapacityto aeroplaneswhich the

runwayis intendedto servein theeventof anaeroplanerunningoff therunway.

Note.— Guidanceon preparationof runway stripsis given in theAerodromeDesignManual(Doc

9157),Part1.

3.4.18 Thatportionof a stripcontaininga non-instrumentrunwaywithin adistanceof at least:

— 75 m wherethecodenumberis 3 or 4;

— 40 m wherethecodenumberis 2; and

— 30 m wherethecodenumberis 1;

from thecentreline of the runw-ayandits extendedcentreline shall besopreparedor constructed

asto minimizehazardsarisingfrom differencesin load-bearingcapacityto aeroplaneswhich the

runwayis intendedto servein theeventof anaeroplanerunningoff therunway.

3.5 Runway End SafetyAreas

General

3.5.1 A runwayendsafetyareashall be providedat eachendof a runwaystrip where:

— thecodenumberis 3 or 4; and

— thecodenumberis 1 or 2 andtherunwayis an instrumentone.

Note.— Guidanceon runwayendsafetyareasis given in AttachmentA, Section9.
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3.5.2 A runwayendsafetyareashall be providedat eachendof a runwaystrip wherethecode
numberis 1 or 2 andthe runwayis a non-instrumentone.

Dimensionsof runwayendsafetyareas

3.5.3 A runwayendsafetyareashall extendfrom theendof a runwaystrip to a distanceof at

least90 m where:

— thecodenumberis 3 or 4; and

— thecodenumberis 1 or 2 andtherunwayis an instrumentone.

If an arrestingsystem is installed, the above length may be reduced,basedon the design

specificationof thesystem,subjectto acceptanceby theAuthority.

3.5.4 Thewidth of a runwayendsafetyareashall beat leasttwice thatof theassociatedrunway.

Note.— Guidanceon arrestingsystemsis given in AttachmentA, Section9.

Objectson runwayendsafetyareas

Note.— See9.9 for information regardingsiting of equipmentand installationson runwayend

safetyareas.

3.5.5 An objectsituatedon a runway endsafetyareawhich may endangeraeroplanesshall be

regardedasanobstacleandshall,asfar aspracticable,be removed.

Clearingandgradingof runwayendsafetyareas

3.5.6A runwayendsafetyareashall providea clearedandgradedareafor aeroplaneswhich the

runwayis intendedto servein theeventof anaeroplaneundershootingor overrunningtherunway.

Note.— The surfaceof thegroundin the runwayendsafetyareadoesnot needto be preparedto

thesamequality astherunwaystrip.See,however,3.5.12.
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Slopeson runwayendsafetyareas

3.5.7 General

The slopesof a runwayendsafetyareashall be suchthatno part of the runwayendsafetyarea

penetratestheapproachor take-offclimb surface.

3.5.8 Longitudinalslopes

The longitudinalslopesof a runwayendsafetyareashall not exceeda downwardslopeof 5 per

cent.Longitudinalslopechangesshall be asgradualand abruptchangesor suddenreversalsof

slopesavoided.

3.5.9 Transverseslopes

Thetransverseslopesof a runwayendsafetyareashall notexceedan upwardor downwardslope

of 5 percent.Transitionsbetweendiffering slopesshall begraded.

Strengthof runwayendsafetyareas

3.5.10 A runway end safety areashall be so preparedor constructedas to reducethe risk of

damageto anaeroplaneundershootingor overrunningtherunway,enhanceaeroplanedeceleration

andfacilitatethemovementof rescueandfirefighting vehiclesasrequiredin 9.2.33to 9.2.35.

Note.— Guidanceon thestrengthof a runwayendsafetyareais given in theAerodromeDesign

Manual(Doc9157),Part1.

3.6 Clearways

Note.— The inclusionof detailedspecificationsfor clearwaysin this sectionis not intendedto

imply thata clearwayhasto be provided.AttachmentA, Section2, providesinformationon the
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useof clearways.

Locationof clearways

3.6.1 Theorigin of aclearwayshall beat theendof thetake-offrun available.

Lengthof clearways

3.6.2 The lengthof a clearwayshallnot exceedhalf the lengthof thetake-offrun available.

Width of clearways

3.6.3 A clearwayshallextendlaterallyon eachsideof theextendedcentreline of therunway,to

a distanceof at least:

a) 75 m for instrumentrunways;and

b) half of thewidth of therunwaystrip for non-instrumentrunways.

Slopeson clearways

3.6.4 Thegroundin a clearwayshall not projectabovea planehavingan upwardslopeof 1.25

percent,the lower limit of this planebeinga horizontalline which:

a) is perpendicularto thevertical planecontainingtherunwaycentreline; and

b) passesthrougha point locatedon the runwaycentreline at the end of the take-off run

available.

Note.— Becauseof transverseor longitudinal slopeson a runway,shoulderor strip, in certain

casesthe lower limit of the clearway planespecifiedabovemay be below the corresponding

elevationof the runway,shoulderor strip. It is not intendedthat thesesurfacesbe gradedto

conformwith the lower limit of theclearwayplanenor is it intendedthat terrainor objectswhich

areabovetheclearwayplanebeyondtheendof thestripbutbelowthelevelof thestripberemoved

unlessit is consideredthey mayendangeraeroplanes.

3.6.5 Abrupt upward changesin slope shall be avoided when the slopeon the ground in a
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clearwayis relativelysmall or whenthe meanslopeis upward.In suchsituations,in thatportion

of theclearwaywithin a distanceof 22.5m or half therunwaywidth whicheveris greateron each

side of the extendedcentre line, the slopes,slopechangesand the transition from runway to

clearway should generally conform with those of the runway with which the clearway is

associated.

Objectson clearways

Note.— See9.9for informationregardingsitingof equipmentand installationson clearways.

3.6.6 An object situatedon a clearway which may endangeraeroplanesin the air shall be

regardedasanobstacleandshall be removedimmediately.

3.7 Stopways

Note.— The inclusion of detailedspecificationsfor stopwaysin this sectionis not intendedto

imply that a stopwayhasto be provided.AttachmentA, Section2, providesinformationon the

useof stopways.

Width of stopways

3.7.1 A stopwayshall havethesamewidth astherunwaywith which it is associated.

Slopeson stopways

3.7.2 Slopesandchangesin slopeon a stopway,andthetransitionfrom a runwayto astopway,

shallcomply with thespecificationsof 3.1.13to 3.1.19for therunwaywith which thestopwayis

associatedexceptthat:

a) the limitation in 3.1.14of a 0.8 percentslopefor the first and lastquarterof the length

of a runwayneednot beappliedto thestopway;and

b) at the junction of the stopwayand runwayandalongthe stopwaythe maximumrateof

slopechangemay be0.3 percentper30 m (minimum radiusof curvatureof 10 000m)
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for a runwaywherethecodenumberis 3 or 4.

Strengthof stopways

3.7.3 A stopway shall be preparedor constructedso as to be capable,in the event of an

abandonedtake-off,of supportingtheaeroplanewhich thestopwayis intendedto servewithout

inducingstructuraldamageto theaeroplane.

Note.— AttachmentA, Section2, presentsguidancerelativeto thesupportcapabilityof astopway.

Surfaceof stopways

3.7.4 Thesurfaceof a pavedstopwayshall besoconstructedor resurfacedasto providesurface

friction characteristicsator abovethoseof theassociatedrunway.

3.8 RadioAltimeterOperatingArea

General

3.8.1 A radioaltimeteroperatingareashallbeestablishedin thepre-thresholdareaof a precision

approachrunway.

Lengthof thearea

3.8.2 A radioaltimeteroperatingareashall extendbeforethe thresholdfor a distanceof at least

300m.

Width of thearea

3.8.3 A radioaltimeteroperatingareashallextendlaterally,on eachsideof theextendedcentre

line of therunway,to a distanceof 60 m, exceptthat,whenspecialcircumstancessowarrant,the

distancemay bereducedto no lessthan30 m if anaeronauticalstudyindicatesthatsuchreduction

would notaffectthesafetyof operationsof aircraft.
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Longitudinalslopechanges

3.8.4 On a radioaltimeteroperatingarea,slopechangesshallbeavoidedor keptto a minimum.

Whereslopechangescannotbeavoided,theslopechangesshall beasgradualaspracticableand

abruptchangesorsuddenreversalsof slopesavoided.Therateof changebetweentwo consecutive

slopesshall notexceed2 percentper30 m.

Note.— Guidanceon radioaltimeteroperatingareais given in AttachmentA, Section4.3,and in

the Manualof All- WeatherOperations,(Doc 9365),Section5.2. Guidanceon the useof radio

altimeteris given in thePANS-OPS,Volume II, Part II, Section1.

3.9 Taxiways

Note 1.— Unlessotherwiseindicated,the requirementsin this sectionareapplicableto all types

of taxiways.

Note 2.— Seesection5.4.3for a standardizedschemefor the nomenclatureof taxiwayswhich

may be usedto improve situationalawarenessand as a part of an effective runway incursion

preventionmeasure.

Note3.— SeeAttachmentA, Section21, for specifictaxiwaydesignguidancewhich may assist

in thepreventionof runwayincursionswhendevelopinganewtaxiwayor improvingexistingones

with knownrunwayincursionsafetyrisks.

General

3.9.1 Taxiwaysshall be providedto permit the safeandexpeditioussurfacemovementof

aircraft.

Note.— Guidanceon layoutandstandardizednomenclatureof taxiwaysis givenin theAerodrome
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DesignManual(Doc 9157),Part2.

3.9.2 Sufficient entranceand exit taxiways for a runway shall be provided to expeditethe

movementof aeroplanesto andfrom therunwayandprovisionof rapidexit taxiwaysconsidered

whentraffic volumesarehigh.

3.9.3 Thedesignof a taxiwayshall besuchthat,whenthecockpitof theaeroplanefor which the

taxiwayis intendedremainsoverthetaxiwaycentreline markings,theclearancedistancebetween

theoutermainwheelof theaeroplaneandtheedgeof thetaxiwayshall benot lessthanthatgiven

by thefollowing tabulation:

a.On straightportions.
b. Oncurvedportionsif thetaxiway is intendedto be usedby aeroplaneswith a wheelbaseof lessthan18 m.
c. On curvedportionsif thetaxiway is intendedto beusedby aeroplaneswith awheelbaseequalto or greaterthan18 m.

OMGWS

Up to but not

Including4.5 m

4.5 m up to but not

Including6 m

6 m up to but not 9 m upto but not

Including9 m Including15 m

Clearance 1.50m 2.25m 3 mabor 4 mc 4 m

Note.— Wheel basemeansthedistancefrom the nosegearto the geometriccentreof the main

gear.

Width of taxiways

3.9.4 A straight portion of a taxiway shall have a width of not less than that given by the

following tabulation:

OMGWS

Up to but not 4.5m up to but not 6 m up to but not 9 m up to but not

Including4.5m Including6 m Including9 m Including15 m

Taxiwaywidth 7.50m 10.5m 15 m 23m

Note.— Guidanceon width of taxiwaysis given in the AerodromeDesignManual (Doc 9157),

Part2.
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Taxiwaycurves

3.9.5 Changesin directionof taxiwaysshall be as few andsmall as possible.The radii of the

curvesshall be compatiblewith the manoeuvringcapability and normal taxiing speedsof the

aeroplanesfor which thetaxiway is intended.Thedesignof thecurveshall besuchthat,whenthe

cockpit of the aeroplaneremainsover the taxiway centreline markings,the clearancedistance

betweentheoutermain wheelsof theaeroplaneandtheedgeof thetaxiwayshall not be lessthan

thosespecifiedin 3.9.3.

Note1.— An exampleof wideningtaxiwaysto achievethewheelclearancespecifiedis illustrated

in Figure3-2. Guidanceon the valuesof suitabledimensionsis given in the AerodromeDesign

Manual(Doc9157),Part2.

Note 2.— The location of taxiway centre line markingsand lights is specified in 5.2.8.6 and

5.3.17.12.Note3.— Compoundcurvesmay reduceor eliminatetheneedfor extrataxiwaywidth.
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Junctionsandintersections

3.9.6 To facilitate the movementof aeroplanes,fillets shall be provided at junctions and

intersectionsof taxiwayswith runways,apronsandothertaxiways.Thedesignof thefillets shall

ensurethat theminimum wheelclearancesspecifiedin 3.9.3aremaintainedwhenaeroplanesare

manoeuvringthroughthejunctionsor intersections.

Note.— Considerationwill haveto begivento theaeroplanedatumlengthwhendesigningfillets.

Guidanceon thedesignof fillets andthedefinition of the termaeroplanedatumlengtharegiven

in theAerodromeDesignManual(Doc 9157),Part2.

Taxiwayminimumseparationdistances
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3.9.7 The separationdistancebetweenthe centre line of a taxiway and the centreline of a

runway,the centreline of a parallel taxiway or an objectshall not be lessthan the appropriate

dimensionspecified in Table 3-2, except that it may be permissibleto operatewith lower

separationdistancesat an existingaerodromeif an aeronauticalstudy indicatesthat suchlower

separationdistanceswould not adverselyaffect the safetyor significantlyaffect the regularityof

operationsof aeroplanes.

Note 1.— Guidanceon factorswhich may beconsideredin theaeronauticalstudy is given in the

AerodromeDesignManual(Doc9157),Part2.

Note 2.— ILS and MLS installations may also influence the location of taxiways due to

interferencesto ILS andMLS signalsby a taxiingor stoppedaircraft.Informationon critical and

sensitiveareassurroundingILS andMLS installationsis containedin Annex 10 — Aeronautical

Telecommunications,Volume I — RadioNavigationAids, AttachmentsC andG (respectively).

Note 3.— The separationdistancesof Table 3-2, column 10, do not necessarilyprovide the

capabilityof makinga normal turn from onetaxiway to anotherparallel taxiway.Guidancefor

this conditionis given in theAerodromeDesignManual(Doc 9157),Part2.

Note4.— Theseparationdistancebetweenthecentrelineof anaircraftstandtaxilaneandanobject

shownin Table3-2, column 13, may needto be increasedwhenjet exhaustwakevelocity may

causehazardousconditionsfor groundservicing.

Slopeson taxiways

3.9.8 Longitudinalslopes

The longitudinalslopeof a taxiwayshall notexceed:

— 1.5 percentwherethecodeletter is C, D, E or F; and

— 3 percentwherethecodeletter is A or B.
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3.9.9 Longitudinalslopechanges

Whereslopechangeson a taxiway cannotbe avoided,the transitionfrom oneslopeto another

slopeshall beaccomplishedby a curvedsurfacewith a rateof changenot exceeding:

— 1 percentper30 m (minimumradiusof curvatureof 3 000m) wherethecodeletteris C,

D, E or F; and

— 1 percentper25 m (minimum radiusof curvatureof 2 500m) wherethecodeletteris A

orB.

Table 3-2.Taxiway Minimum Separation Distances

Note1.— Theseparationdistancesshownin co umns(2) to (9) representordinarycombinations

Distancebetweentaxiwaycentreline

andrunwaycentreline (m)
Taxiway

centreline

to taxiway

centreline

(m)

Taxiway,

otherthat

aircraftstand

taxilane,

centreline

to object

(m)

Aircraft

stand

taxilane

centreline

to aircraft

stand

taxilane

centreline

Aircraft

stand

taxilane

centreline

to object

(m)

Code

Letter

Instrumentrunways

Codenumber

Non-instrumentrunways

Codenumber

1 2 3 5 1 2 4

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (ID (12) (13)

A 77.5 77.5 - - 37.5 47.7 - - 23 15.5 19.5 12

B 82 82 152 - 42 42 87 - 32 20 28.5 16.5

C 88 88 158 158 48 58 93 93 44 26 40.5 22.5

D - - 166 166 - - 101 101 63 37 59.5 33.5

E - - 172.5 172.5 • - 107.5 107.5 76 43.5 72.5 40

F - - 180 180 - - 115 115 91 51 87.5 47.5

of runwaysandtaxiways.Thebasisfor developmentof thesedistancesis given in theAerodrome

DesignManual(Doc 9157),Part2.

Note 2.— The distancesin columns(2) to (9) do not guaranteesufficient clearancebehinda

holding aeroplaneto permit the passingof anotheraeroplaneon a parallel taxiway. Seethe

AerodromeDesignManual(Doc9157),Part2.

3.9.10 Sightdistance
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Wherea changein slopeon a taxiwaycannotbeavoided,thechangeshall besuchthat,from any

point:

— 3 m abovethe taxiway, it will be possibleto seethewholesurfaceof the taxiway for a

distanceof at least300m from thatpoint,wherethecodeletter is C, D, E or F;

— 2 m abovethe taxiway, it will be possibleto seethewholesurfaceof the taxiway for a

distanceof at least200m from thatpoint,wherethecodeletter is B; and

— 1.5 m abovethetaxiway, it will be possibleto seethewholesurfaceof thetaxiwayfor a

distanceof at least150 m from thatpoint,wherethecodeletter is A.

3.9.11 Transverseslopes

Thetransverseslopesof a taxiwayshall besufficientto preventtheaccumulationof wateron the

surfaceof thetaxiway butshallnot exceed:

— 1.5 percentwherethecodeletter is C, D, E or F; and

— 2 percentwherethecodeletter is A or B.

Note.— See3.13.4regardingtransverseslopeson anaircraftstandtaxilane.

Strengthof taxiways

3.9.12 The strengthof a taxiway shall be at least equal to that of the runway it serves,due

considerationbeinggivento thefact thata taxiwaywill besubjectedto a greaterdensityof traffic

and,asa resultof slow moving and stationaryaeroplanes,to higherstressesthanthe runway it

serves.

Note.— Guidanceon the relationof thestrengthof taxiwaysto thestrengthof runwaysis given in

theAerodromeDesignManual(Doc9157),Part3.

Surfaceof taxiways

3.9.13 The surfaceof a taxiway shall not have irregularitiesthat causedamageto aeroplane
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structures.

3.9.14 Thesurfaceof a pavedtaxiwayshall besoconstructedor resurfacedasto providesuitable

surfacefriction characteristics.

Note.— Suitablesurfacefriction characteristicsarethosesurfacepropertiesrequiredon taxiways

thatassuresafeoperationof aeroplanes.

Rapidexit taxiways

Note.— The following specificationsdetail requirementsparticularto rapid exit taxiways.See

Figure3-3.Generalrequirementsfor taxiwaysalsoapply to this typeof taxiway.Guidanceon the

provision,locationanddesignof rapidexit taxiwaysis includedin theAerodromeDesignManual

(Doc 9157),Part2.

3.9.15 A rapidexit taxiwayshall bedesignedwith a radiusof turn-off curveof at least:

— 550m wherethecodenumberis 3 or 4; and

— 275m wherethecodenumberis 1 or 2; to enableexit speedsunderwetconditionsof:

— 93 km/h wherethecodenumberis 3 or 4; and

— 65 km/h wherethecodenumberis 1 or 2.

Note.— Thelocationsof rapidexit taxiwaysalonga runwayarebasedonseveralcriteriadescribed

in theAerodromeDesignManual(Doc9157),Part2, in additionto differentspeedcriteria.

3.9.16 Theradiusof the fillet on the insideof thecurveata rapid exit taxiwayshall besufficient

to provideawidenedtaxiwaythroatin orderto facilitateearlyrecognitionof theentranceandturn¬

off ontothetaxiway.

3.9.17 A rapidexit taxiwayshall includeastraightdistanceafterthe turn-off curvesufficientfor

anexitingaircraft to cometo a full stopclearof any intersectingtaxiway.
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3.9.18 Theintersectionangleof a rapidexit taxiwaywith therunwayshallnot begreaterthan45°

nor lessthan25°andpreferablyshouldbe30°.

Figure 3-3.Rapid exit taxiway

Taxiwayson bridges

3.9.19 The width of that portion of a taxiway bridge capableof supportingaeroplanes,as

measuredperpendicularlyto thetaxiwaycentreline, shallnot be lessthanthewidth of thegraded

areaof thestrip providedfor thattaxiway,unlessa provenmethodof lateralrestraintis provided

which shall not behazardousfor aeroplanesfor which thetaxiway is intended.

3.9.20 Accessshall be provided to allow rescueand firefighting vehiclesto intervenein both

directionswithin thespecifiedresponsetime to the largestaeroplanefor which thetaxiway bridge

is intended.

Note.— If aeroplaneenginesoverhangthebridgestructure,protectionof adjacentareasbelowthe

bridgefrom engineblastmay be required.

3.9.21 A bridgeshallbeconstructedonastraightsectionof thetaxiwaywith astraightsectionon

bothendsof thebridgeto facilitatethealignmentof aeroplanesapproachingthebridge.
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3.10 Taxiwayshoulders

Note.— Guidanceon characteristicsof taxiway shouldersand on shouldertreatmentis given in

theAerodromeDesignManual(Doc 9157),Part2.

3.10.1 Straightportionsof a taxiwaywherethecodeletter is C, D, E or F shall be providedwith

shoulderswhich extendsymmetricallyon eachsideof the taxiwaysothattheoverallwidth of the

taxiwayandits shoulderson straightportionsis not lessthan:

— 44 m wherethecodeletter is F;

— 38 m wherethecodeletter is E;

— 34 m wherethecodeletter is D; and

— 25 m wherethecodeletter is C.

On taxiway curvesand on junctionsor intersectionswhereincreasedpavementis provided,the

shoulderwidth shall benot lessthanthaton theadjacentstraightportionsof thetaxiway.

3.10.2 Whena taxiway is intendedto be usedby turbine-enginedaeroplanes,the surfaceof the

taxiwayshouldershallbesopreparedasto resisterosionandthe ingestionof thesurfacematerial

by aeroplaneengines.

3.11 TaxiwayStrips

Note.— Guidanceon characteristicsof taxiwaystrips is given in theAerodromeDesignManual

(Doc 9157),Part2.

General

3.11.1 A taxiway,otherthananaircraftstandtaxilane,shall be includedin a strip.

Width of taxiwaystrips

3.11.2 A taxiway strip shall extendsymmetricallyon eachsideof thecentreline of the taxiway
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throughoutthe lengthof the taxiwayto at leastthe distancefrom thecentreline given in Table3-

2, column11.

Objectson taxiwaystrips

Note.— See9.9 for informationregardingsiting of equipmentand installationson taxiwaystrips.

3.11.3 The taxiway strip shall provide an areaclear of objectswhich may endangertaxiing

aeroplanes.

Note 1.— Considerationwill haveto be given to the locationanddesignof drainson a taxiway

stripto preventdamagetoanaeroplaneaccidentallyrunningoff ataxiway.Suitablydesigneddrain

coversmayberequired.For furtherguidance,seetheAerodromeDesignManual(Doc9157),Part

2.

Note 2.— Whereopen-airor coveredstorm waterconveyancesare installed,considerationwill

haveto begivento ensurethat their structuredoesnotextendabovethesurroundinggroundsoas

not to beconsideredanobstacle.SeealsoNote 1 to 3.11.6.

Note3.— Particularattentionneedsto begivento thedesignandmaintenanceof anopen-airstorm

waterconveyancein orderto preventwildlife attraction,notablybirds.If needed,it canbecovered

by a net.Guidanceon wildlife controlandreductioncanbefound in theAirport ServicesManual

(Doc9137),Part3.

Gradingof taxiwaystrips

3.11.4 The centreportion of a taxiway strip shall providea gradedareato a distancefrom the

centreline of thetaxiwayof not lessthanthatgiven by thefollowing tabulation:

— 10.25m wheretheOMGWSis up to but not including4.5 m;

— 11mwheretheOMGWSis 4.5 m upto but not including6 m;

— 12.50m wheretheOMGWSis 6 m upto but not including9 m;

— 18.50m wheretheOMGWSis 9 m upto but not including15 m, wherethecodeletter is
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D;

— 19 m wheretheOMGWSis 9 m up to but not including 15 m, wherethecodeletteris E;

22 m wheretheOMGWSis 9 m up to but not including 15 m, wherethecodeletter is F.

Note.— Guidanceon width of the gradedportionof a taxiway is given in the AerodromeDesign

Manual(Doc 9157),Part2.

Slopeson taxiwaystrips

3.11.5 Thesurfaceof thestrip shall be flush at theedgeof thetaxiway or shoulder,if provided,

andthegradedportionshall not havean upwardtransverseslopeexceeding:

— 2.5 percentfor stripswherethecodeletter is C, D, E or F; and

— 3 percentfor stripsof taxiwayswherethecodeletter is A or B;

the upwardslopebeing measuredwith referenceto the transverseslopeof the adjacenttaxiway

surfaceand not the horizontal.The downwardtransverseslope should not exceed5 per cent

measuredwith referenceto thehorizontal.

3.11.6 Thetransverseslopeson any portionof a taxiwaystrip beyondthat to begradedshallnot

exceedan upwardor downwardslopeof 5 per centasmeasuredin the directionaway from the

taxiway.

Note1.— Wheredeemednecessaryfor properdrainage,anopen-airstormwaterconveyancemay

beallowedin thenon-gradedportionof a taxiwaystripandwould be placedasfar aspracticable

from thetaxiway.

Note2.— TheaerodromeRFFprocedurewould needto takeinto accountthe locationof open-

air stormwaterconveyanceswithin the non-gradedportionof a taxiwaystrip.

3.12 Holdingbays,runway-holdingpositions,intermediateholdingpositionsand

ROAD-HOLDING POSITIONS

General
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3.12.1 Holding bay(s)shall beprovidedwhenthetraffic densityis mediumor heavy.

3.12.2 A runway-holdingpositionor positionsshall beestablished:

a) on thetaxiway,at theintersectionof a taxiwayanda runw'ay;and

b) at an intersectionof a runwaywith anotherrunwaywhenthe former runway is partof a

standardtaxi-route.

3.12.3 A runway-holding positionshall beestablishedon a taxiway if the locationor alignment

of thetaxiway is suchthata taxiing aircraftor vehiclecan infringeanobstaclelimitation surface

or interferewith theoperationof radionavigationaids.

3.12.4 An intermediateholdingpositionshall beestablishedon a taxiway at any point otherthan

a runway-holdingpositionwhereit is desirableto defineaspecificholding limit.

3.12.5 A road-holdingpositionshallbeestablishedatan intersectionof a roadwith a runway.

Location

3.12.6 The distance between a holding bay, runway-holding position establishedat a

taxiway/runwayintersectionor road-holdingpositionand the centreline of a runwayshall be in

accordancewith Table3-2 and, in the caseof a precisionapproachrunway,suchthat a holding

aircraft or vehiclewill not interferewith theoperationof radio navigationaidsor penetratethe

innertransitionalsurface.

Note.— Guidancefor the positioningof runway-holdingpositionsis given in the Aerodrome

DesignManual(Doc 9157),Part2.

3.12.7 At elevationsgreaterthan700m (2 300ft) thedistanceof 90 m specifiedin Table3-2 for

a precisionapproachrunwaycodenumber4 shall be increasedasfollows:

a) upto anelevationof 2 000m (6 600ft); 1 m for every100m (330ft) in excessof 700m

(2 300ft);
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b) elevationin excessof 2 000m (6 600ft) andupto 4 000m (13 320ft); 13m plus 1.5 m

for every100m (330ft) in excessof 2 000m (6 600ft); and

c) elevationin excessof 4 000m (13 320ft) and up to 5 000m (16650 ft); 43m plus2 m

for every100m (330ft) in excessof 4 000m (13320ft).

3.12.8 If aholdingbay,runway-holdingpositionor road-holdingpositionfor aprecisionapproach

runwaycodenumber4 is at a greaterelevationcomparedto thethreshold,thedistancespecified

in Table3-2 shall be further increased5 m for everymetrethe bay or position is higherthanthe

threshold.

3.12.9 The locationof a runway-holdingpositionestablishedin accordancewith 3.12.3shall be

suchthata holdingaircraftor vehiclewill not infringe theobstaclefree zone,approachsurface,

take-off climb surfaceor ILS/MLS critical/ sensitiveareaor interferewith theoperationof radio

navigationaids.

Table 3-2.Minimum distancefrom the runway centre line to a holding bay, runway¬

holding position or road-holding position

Codenumber

a. If aholdingbay,runway-holdingpositionor road-holdingpositionisatalowerelevationcomparedto the

Typeof runway 1 2 3 4

Non-instrument 30 m 40 m 75 m 75 m

Non-precisionapproach 40 m 40 m 75 m 75 m

PrecisionapproachCat I 60 mb 60 mb 90 ma’b 90 mab

PrecisionapproachCat II andIII - - 90 mab 90 mab

Take-off runway 30 m 40 m 75 m 75 m

threshold,thedistancemaybedecreased5 m for everymetrethebayorholdingpositionis lowerthanthethreshold,
contingentuponnot infringing the innertransitionalsurface.
b. This distancemay needto beincreasedto avoid interferencewith radionavigationaids,particularlythe
glidepathandlocalizerfacilities.Informationoncriticalandsensitiveareasof ILS andMLS is containedin Annex
10,Volume I, AttachmentsC andG, respectively(seealso3.12.6).

Note1.— Thedistanceof 90 m for codenumber3 or 4 is basedon anaircraftwith a tail heightof

20 m, a distancefrom thenoseto thehighestpart of thetail of 52.7m anda noseheightof 10 m

holdingatanangleof 45°or morewith respectto therunwaycentreline, beingclearof theobstacle
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freezoneandnot accountablefor thecalculationof OCA/H.

Note2.— Thedistanceof 60 m for codenumber2 is basedon anaircraftwith a tail heightof 8 m,

adistancefrom thenoseto thehighestpartof thetail of 24.6m anda noseheightof 5.2m holding

at an angleof 45°or morewith respectto the runwaycentreline, beingclearof theobstaclefree

zone.

Note3.— For codenumber4 wherethe width of the inneredgeof the inner approachsurfaceis

morethan120m, a distancegreaterthan90 m may benecessaryto ensurethata holdingaircraft

is clearof the obstaclefreezone.For example,a distanceof 100 m is basedon anaircraftwith a

tail heightof 24 m, a distancefrom the noseto the highestpart of the tail of 62.2 m anda nose

heightof 10 m holding at an angleof 45°or morewith respectto the runwaycentreline, being

clearof theobstaclefreezone.

3.13 Aprons

General

3.13.1 Apronsshouldbe providedto permit theon-andoff-loadingof passengers,cargoor mail

aswell astheservicingof aircraftwithout interferingwith theaerodrometraffic.

Sizeof aprons

3.13.2 The total apronareashall be adequateto permit expeditioushandlingof the aerodrome

traffic at its maximumanticipateddensity.

Strengthof aprons

3.13.3 Eachpartof anapronshallbecapableof withstandingthetraffic of theaircraft it is intended

to serve,dueconsiderationbeinggivento thefact thatsomeportionsof theapronwill besubjected

to ahigherdensityof traffic and,asaresultof slow movingor stationaryaircraft,to higherstresses

thana runway.
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Slopeson aprons

3.13.4 Slopeson an apron,including thoseon an aircraft standtaxilane,shall be sufficient to

preventaccumulationof wateron thesurfaceof the apronbut shall be kept aslevel asdrainage

requirementspermit.

3.13.5 On anaircraftstandthemaximumslopeshall not exceed1 percent.

Clearancedistanceson aircraftstands

3.13.6 An aircraftstandshall providethe following minimumclearancesbetweenanaircraft

enteringor exiting thestandandanyadjacentbuilding,aircrafton anotherstandandotherobjects:
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Codeletter Clearance

A 3 m

B 3 m

C 4.5 m

D 7.5 m

E 7.5 m

F 7.5 m

When specialcircumstancesso warrant,theseclearancesmay be reducedat a nose-inaircraft
stand,wherethecodeletter is D, E or F:

a) betweenthe terminal,includingany fixed passengerbridge,andthe noseof an aircraft;

and

b) over any portion of the stand provided with azimuth guidanceby a visual docking

guidancesystem.

Note.— On aprons,considerationalso hasto be given to the provision of serviceroadsand to

manoeuvringand storageareafor groundequipment(seethe AerodromeDesign Manual (Doc

9157),Part2, for guidanceon storageof groundequipment).

3.14 IsolatedAircraft Parking Position

3.14.1 An isolatedaircraft parkingpositionshall be designatedor the aerodromecontrol tower

shall be advisedof an areaor areassuitablefor the parking of an aircraft which is known or

believedto bethesubjectof unlawful interference,or whichfor otherreasonsneedsisolationfrom

normalaerodromeactivities.

3.14.2 Theisolatedaircraftparkingpositionshall belocatedat themaximumdistancepracticable

andin anycaseneverlessthan100m from otherparkingpositions,buildingsor public areas,etc.

Careshall betakento ensurethat thepositionis not locatedoverundergroundutilities suchasgas

andaviationfuel and,to theextentfeasible,electricalor communicationcables.
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CHAPTER 4-OBSTACLE RESTRICTION AND REMOVAL

Note - The objectivesof the specificationsin this chapterare to define the airspacearound

aerodromesto bemaintainedfreefrom obstaclessoasto permit theintendedaeroplaneoperations

at theaerodromesto beconductedsafelyandto preventtheaerodromesfrom becomingunusable

by the growth of obstaclesaroundthe aerodromes.This is achievedby establishinga seriesof

obstaclelimitation surfacesthatdefinethe limits to which objectsmay project into theairspace.

Objectswhich penetratetheobstaclelimitation surfacescontainedin this chaptermay in certain

circumstancescausean increasein the obstacleclearancealtitude/heightfor an instrument

approachprocedureor any associatedvisual circling procedureor haveotheroperationalimpact

onflight proceduredesign.Criteriafor flight proceduredesignarecontainedin theProceduresfor

Air NavigationServices— Aircraft Operations(PANS-OPS,Doc 8168).The establishmentof,

and requirementsfor, an obstacleprotectionsurfacefor visual approachslopeindicatorsystems

arespecifiedin 5.3.5.27to 5.3.5.31.

4.1 ObstacleLimitation Surfaces

Note.— SeeFigure4-1.

Outerhorizontalsurface

Note.— Guidanceon the needto provide an outer horizontalsurfaceand its characteristicsis

containedin theAirport ServicesManual(Doc 9137),Part6.

Conicalsurface

4.1.1 Description.— Conical surface.A surfacesloping upwardsand outwardsfrom the

peripheryof the innerhorizontalsurface.

4.1.2 Characteristics.— The limits of theconicalsurfaceshallcomprise:

a) a loweredgecoincidentwith theperipheryof the innerhorizontalsurface;and

b) an upperedgelocatedat a specifiedheightabovethe innerhorizontalsurface.
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4.1.3 Theslopeof theconicalsurfaceshall be measuredin a verticalplaneperpendicularto

the peripheryof the innerhorizontalsurface.

Innerhorizontalsurface

4.1.4 Description.— Innerhorizontalsurface.A surfacelocatedin a horizontalplaneabove

anaerodromeandits environs.

4.1.5 Characteristics.— The radiusor outer limits of the inner horizontalsurfaceshall be

measuredfrom a referencepointor pointsestablishedfor suchpurpose.

Note.— Theshapeof the inner horizontalsurfaceneednot necessarilybe circular.Guidanceon

determiningtheextentof theinnerhorizontalsurfaceis containedin theAirport ServicesManual

(Doc 9137),Part6.

4.1.6 Theheightof the innerhorizontalsurfaceshall bemeasuredaboveanelevationdatum

establishedfor suchpurpose.

Note.— Guidanceon determiningtheelevationdatumis containedin theAirport ServicesManual

(Doc9137),Part6.

Approachsurface

4.1.7 Description.— Approach surface. An inclined plane or combination of planes

precedingthethreshold.

4.1.8 Characteristics.— The limits of theapproachsurfaceshallcomprise:

a) an inneredgeof specifiedlength,horizontalandperpendicularto theextendedcentreline

of therunwayandlocatedata specifieddistancebeforethethreshold;

b) two sidesoriginatingat theendsof the inneredgeanddiverginguniformly at aspecified

ratefrom theextendedcentreline of therunway;

c) anouteredgeparallelto the inneredge;and
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d) the abovesurfacesshall be varied when lateraloffset,offsetor curvedapproachesare

utilized, specifically,two sidesoriginatingat the endsof the inner edgeanddiverging

uniformly at a specifiedratefrom theextendedcentreline of the lateraloffset,offsetor

curvedgroundtrack.

4.1.9 Theelevationof the inner edgeshall be equalto the elevationof the midpoint of the

threshold.

4.1.10 Theslope(s)of theapproachsurfaceshall bemeasuredin theverticalplanecontaining

thecentreline of the runwayandshall continuecontainingthecentreline of any lateraloffsetor

curvedgroundtrack.

Note.— SeeFigure4-2.

Innerapproachsurface

4.1.11 Description.— Innerapproachsurface.A rectangularportion of theapproachsurface

immediatelyprecedingthethreshold.

4.1.12 Characteristics.— Thelimits of the innerapproachsurfaceshallcomprise:

a) an inneredgecoincidentwith the locationof the inneredgeof theapproachsurfacebut

of its own specifiedlength;

b) two sidesoriginatingat theendsof the inneredgeandextendingparallel to the vertical

planecontainingthecentreline of therunway;and

c) anouteredgeparallelto theinneredge.
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Figure 4-1. Obstaclelimitation surfaces

See Fyjre 4-2 for inner fransnoo*' and tafod bndng obslacie Umfahoc straps ano
AAbtfirrxvif Hla a three d/mensonul vww
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Figure 4-2. Inner approach, inner transitional and balked landing obstaclelimitation

surfaces

Transitionalsurface

4.1.13 Description.— Transitionalsurface.A complexsurfacealongthesideof thestripand

partof thesideof theapproachsurface,thatslopesupwardsandoutwardsto the innerhorizontal

surface.

4.1.14 Characteristics.— The limits of a transitionalsurfaceshallcomprise:

a) a lower edgebeginningat the intersectionof the sideof the approachsurfacewith the

innerhorizontalsurfaceandextendingdownthesideof theapproachsurfaceto theinner

edgeof theapproachsurfaceandfrom therealongthe lengthof thestrip parallelto the

runwaycentreline; and

b) an upperedgelocatedin theplaneof the innerhorizontalsurface.

4.1.15 Theelevationof a point on the loweredgeshall be:
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a) alongthesideof theapproachsurface— equalto theelevationof theapproachsurface

at thatpoint;and

b) along the strip — equal to the elevationof the nearestpoint on the centreline of the

runwayor its extension.

Note.— Asa resultof b) thetransitionalsurfacealongthestripwill becurvedif therunwayprofile

is curved,or a planeif the runway profile is a straight line. The intersectionof the transitional

surfacewith the innerhorizontalsurfacewill alsobea curvedor a straightline dependingon the

runwayprofile.

4.1.16 Theslopeof thetransitionalsurfaceshallbemeasuredin a verticalplaneat right angles

to thecentreline of therunway.

Inner transitionalsurface

Note.— It is intendedthat the inner transitionalsurfacebe the controlling obstaclelimitation

surfacefor navigationaids,aircraftandothervehiclesthat mustbe neartherunwayandwhich is

not to be penetratedexceptfor frangibleobjects.The transitionalsurfacedescribedin 4.1.13is

intendedto remainasthecontrollingobstaclelimitation surfacefor buildings,etc.

4.1.17 Description.— Inner transitionalsurface.A surfacesimilar to the transitionalsurface

butcloserto therunway.

4.1.18 Characteristics.— The limits of an innertransitionalsurfaceshallcomprise:

a) a loweredgebeginningat theendof the innerapproachsurfaceandextendingdownthe

sideof the innerapproachsurfaceto the inneredgeof thatsurface,from therealongthe

strip parallelto the runwaycentreline to theinneredgeof thebalkedlandingsurfaceand

from thereupthesideof thebalkedlandingsurfaceto thepoint wherethesideintersects

the innerhorizontalsurface;and

b) anupperedgelocatedin theplaneof the innerhorizontalsurface.
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4.1.19 Theelevationof a pointon the loweredgeshallbe:

a) alongthesideof the innerapproachsurfaceand balkedlandingsurface— equalto the

elevationof theparticularsurfaceat thatpoint;and

b) along the strip — equal to the elevationof the nearestpoint on the centreline of the

runwayor its extension.

Note.— As a resultof b) the innertransitionalsurfacealongthestrip will becurvedif therunway

profile is curvedor a planeif the runway profile is a straightline. The intersectionof the inner

transitionalsurfacewith theinnerhorizontalsurfacewill alsobeacurvedorstraightline depending

on therunwayprofile.

4.1.20 Theslopeof the innertransitionalsurfaceshall bemeasuredin a vertical planeat right

anglesto thecentreline of therunway.

Balkedlandingsurface

4.1.21 Description.— Balkedlandingsurface.An inclinedplanelocatedataspecifieddistance

afterthethreshold,extendingbetweentheinnertransitionalsurface.

4.1.22 Characteristics.— Thelimits of the balkedlandingsurfaceshallcomprise:

a) an inner edgehorizontalandperpendicularto thecentreline of the runwayand located

ataspecifieddistanceafterthethreshold;

b) two sidesoriginatingat theendsof the inneredgeanddiverginguniformly ataspecified

ratefrom the vertical planecontainingthecentreline of the runway;and

c) an outeredgeparallel to the inneredgeand locatedin the planeof the inner horizontal

surface.

4.1.23 Theelevationof the inneredgeshall beequalto theelevationof therunwaycentreline at

the locationof the inneredge.

4.1.24 The slope of the balked landing surfaceshall be measuredin the vertical plane
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containingthecentreline of therunway.

Take-offclimb surface

4.1.25 Description.— Take-off climb surface.An inclined planeor otherspecifiedsurface

beyondtheendof a runwayor clearway.

4.1.26 Characteristics.— Thelimits of thetake-offclimb surfaceshallcomprise:

a) an inneredgehorizontaland perpendicularto the centreline of the runwayandlocated

eitherat a specifieddistancebeyondtheendof therunwayor at theendof theclearway

whensuchis providedandits lengthexceedsthespecifieddistance;

b) two sidesoriginatingat theendsof the inneredge,diverginguniformly ataspecifiedrate

from the take-off track to a specifiedfinal width andcontinuingthereafterat that width

for theremainderof the lengthof thetake-offclimb surface;and

c) anouteredgehorizontalandperpendicularto thespecifiedtake-offtrack.

4.1.27 The elevationof the inner edgeshall be equal to the highestpoint on the extended

runwaycentreline betweentheendof therunwayandtheinneredge,exceptthatwhenaclearway

is providedtheelevationshall beequalto thehighestpoint on thegroundon thecentreline of the

clearway.

4.1.28 In thecaseof astraighttake-offflight path,theslopeof thetake-offclimb surfaceshall

be measuredin theverticalplanecontainingthecentreline of therunway.

4.1.29 In thecaseof a take-offflight pathinvolving a turn,thetake-offclimb surfaceshall be

a complexsurfacecontainingthehorizontalnormalsto its centreline, andtheslopeof thecentre

line shall bethesameasthatfor a straighttake-off flight path.

4.2 ObstacleLimitation Requirements

Note.— Therequirementsfor obstaclelimitation surfacesarespecifiedon thebasisof theintended

useof a runway,i.e.take-offor landingandtypeof approach,andareintendedto beappliedw hen
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suchuseis madeof therunway.In caseswhereoperationsareconductedto or from bothdirections

of a runway, then the function of certainsurfacesmay be nullified becauseof more stringent

requirementsof anotherlower surface.

Non-instrumentrunways

4.2.1 The following obstaclelimitation surfacesshall be establishedfor a non-instrument

runway:

— conicalsurface;

— innerhorizontalsurface;

— approachsurface;and

— transitionalsurfaces.

4.2.2 The heightsand slopesof the surfacesshall not be greaterthan, and their other

dimensionsnot lessthan,thosespecifiedin Table4-1.

4.2.3 Newobjectsor extensionsof existingobjectsshallnot bepermittedaboveanapproach

or transitionalsurfaceexceptwhen, in theopinionof the Authority, the newobjector extension

would beshieldedby anexistingimmovableobject.

Note.— Circumstancesin which theshieldingprinciplemay reasonablybe appliedaredescribed

in theAirport ServicesManual(Doc9137),Part6.

4.2.4 New objectsor extensionsof existingobjectsshall not be permittedabovetheconical

surfaceor innerhorizontalsurfaceexceptwhen,in theopinionof theAuthority, theobjectwould

beshieldedby anexistingimmovableobject,or after aeronauticalstudyit is determinedthatthe

objectwould not adverselyaffect the safetyor significantlyaffect the regularityof operationsof

aeroplanes.

4.2.5 Existingobjectsaboveany of thesurfacesrequiredby 4.2.1shall asfar aspracticable

be removedexceptwhen, in the opinion of the Authority, the object is shieldedby an existing
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immovableobject,or afteraeronauticalstudyit is determinedthattheobjectwould not adversely

affectthesafetyor significantlyaffecttheregularityof operationsof aeroplanes.

Note.— Becauseof transverseor longitudinalslopeson a strip, in certaincasesthe inneredgeor

portionsof the inneredgeof the approachsurfacemay be below thecorrespondingelevationof

thestrip. It is not intendedthatthestrip begradedto conformwith the inneredgeof theapproach

surface,nor is it intendedthatterrainor objectswhich areabovetheapproachsurfacebeyondthe

end of the strip, but below the level of the strip, be removedunlessit is consideredthey may

endangeraeroplanes.

4.2.6 In considering proposedconstruction projects within or in the vicinity of the

aerodrome,accountshall betakenof thepossiblefuturedevelopmentof an instrumentrunwayand

consequentrequirementfor morestringentobstaclelimitation surfaces.

Non-precisionapproachrunways

4.2.7 The following obstaclelimitation surfacesshall be establishedfor a non-precision

approachrunway:

— conicalsurface;

— innerhorizontalsurface;

— approachsurface;and

— transitionalsurfaces.

4.2.8 The heightsand slopesof the surfacesshall not be greaterthan, and their other

dimensionsnot lessthan,thosespecifiedin Table4-1,exceptin thecaseof thehorizontalsection

of theapproachsurface(see4.2.9).

4.2.9 The approachsurfaceshall be horizontalbeyondthe point at which the 2.5 per cent

slopeintersects:

a) a horizontalplane150m abovethethresholdelevation;or

b) the horizontal plane passingthrough the top of any object that governsthe obstacle

4-10



 THE OFFICIAL GAZETTE [LEGAL SUPPLEMENT]    —   B 16TH MAY, 2024 2714 

clearancealtitude/height(OCA/H);

whicheveris thehigher.

Table 4-1- Dimensionsand slopesof obstaclelimitation surfaces— Approach runways
APPROACHRUNWAYS

RUNWAY CLASSIFICATION

Precisionapproachcategory

Non-instrument

Codenumber

Non-precisionapproach

Codenumber

1

CodeNumber

II or III

Code

number

Surface and
1 2 3 4 1,2 3 4 1,2 3,4 3,4

dimensions1
(2) (3) (4) (5) (6) (7) (8) (9) (10) (H)

(1)

CONICAL

Slope 5% 5% 5% 5% 5% 5% 5% 5% 5% 5%

Height 35 m 55 m 75 m 100m 60 m 75 m 100m 60 m 100m 100m

INNER

HORIZONTAL

45 m 45 m 45 m 45 m 45 m 45 m
Slope 45 m 45 m 45 m 45 m

2 000 2 500 3 500 4 000 4 000 3 500
Height 4 000m 4 000m 4 000m 4 000m

mm m m m m

INNER APPROACH

Width - 90 m 120me 120me
Distancefrom - 60 m 60 m 60m
threshold

900m 900m 900m
Length

2.5% 2% 2%
Slope

APPROACH

Lengthof inneredge

Distancefrom 60m 80 m 150m 150m 140m 280m 280m 140m 280m 280m

threshold 30 m 60 m 60 m 60 m 60 m 60 m 60 m 60 m 60 m 60 m

Divergence(each 10% 10% 10% 10% 15% 15% 15% 15% 15% 15%

side)

Firstsection

Length 1 600 2 500 3000m 3 000m 2 500 3 000 3 000 3 000 3 000m 3 000m

Slope m m 3.33% 2.5% m m m m 2% 2%
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5 % 4 % 3.33% 2% 2% 2.5%

Secondsection

Length

Slope - -
-

-
-

3 600

mb

2.5%

3 600

mb

2.5%

12 000

mb

3%

3 600

mb

2.5%

3 600
mbtn

2.5%

I lorizontalsection

Length

Total length

-
- - - -

8 400

mb

15 00

m

8 400

mb

1500

m

1500

m

8 400
mbm

1500 m

8 400

mb
1500m

TRANSITIONAL

Slope 20% 20% 14.3% 14.3% 20% 14.3% 14.3% 14.3% 14.3% 14.3%

INNER

TRANSITIONAL

Slope - - - - - - - 40% 33.3% 33.3%

Slope

BALKED

LANDING

SURFACE

Lengthof inneredge
120m! 120 me

Distanceform - - - - - - - 90 m
1 800 1 800

threshold - - - - - - - c
md mdm“

Divergence(each - - - - - - - 10%
10% 10%

side) - - - - - - - 4%
3.33% 3.33%

a. All dimensionsaremeasuredhorizontallyunlessspecified
otherwise
b. Variablelength(see4.2.9or 4.2.17)
c. Distanceto theendof strip
d Orendof runwaywhicheveris less.

e Wherethecodeletter is F (Table1-1), thewidth is increasedto 140 m except
for thoseaerodromesthataccommodatea codeletterF aeroplaneequippedwith
digital avionicsthatprovidesteeringcommandsto maintainanestablishedtrack
duringthego-aroundmanoeuvre
Note— SeeCirculars301and345(forthcoming),andChapter4 of thePANS-
Aerodromes,PartI (Doc9981) for furtherinformation

4.2.10 Newobjectsor extensionsof existingobjectsshallnot bepermittedaboveanapproach

surfacewithin 3 000m of theinneredgeor aboveatransitionalsurfaceexceptwhen,in theopinion

of theAuthority, thenewobjector extensionwould beshieldedby anexistingimmovableobject.

Note.— Circumstancesin which theshieldingprinciplemay reasonablybe appliedaredescribed

in theAirport ServicesManual(Doc9137),Part6.
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4.2.11 Newobjectsor extensionsof existingobjectsshallnot bepermittedabovetheapproach

surfacebeyond3 000m from theinneredge,theconicalsurfaceor innerhorizontalsurfaceexcept

when, in the opinion of the Authority, the object would be shieldedby an existing immovable

object,or afteraeronauticalstudy it is determinedthat the objectwould not adverselyaffect the

safetyor significantlyaffect the regularityof operationsof aeroplanes.

4.2.12 Existingobjectsaboveany of thesurfacesrequiredby 4.2.7shallasfar aspracticable

be removedexceptwhen, in the opinion of the Authority, the object is shieldedby an existing

immovableobject,or afteraeronauticalstudyit is determinedthattheobjectwould not adversely

affectthesafetyor significantlyaffect the regularityof operationsof aeroplanes.

Note.— Becauseof transverseor longitudinalslopeson a strip, in certaincasesthe inneredgeor

portionsof the inneredgeof the approachsurfacemay be below the correspondingelevationof

thestrip. It is not intendedthat thestrip begradedto conformwith the inneredgeof theapproach

surface,nor is it intendedthat terrainor objectswhich areabovetheapproachsurfacebeyondthe

end of the strip, but below the level of the strip, be removedunlessit is consideredthey may

endangeraeroplanes.

Precisionapproachrunways

Note 1.— See9.9 for information regardingsiting of equipmentand installationson operational

areas.

Note2.— Guidanceon obstaclelimitation surfacesfor precisionapproachrunwaysis given in the

Airport ServicesManual(Doc9137),Part6.

4.2.13 Thefollowing obstaclelimitation surfacesshall beestablishedfor a precisionapproach

runwaycategoryI:

— conicalsurface;

— innerhorizontalsurface;

— approachsurface;and
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transitionalsurfaces.

4.2.14 Thefollowing obstaclelimitation surfacesshall beestablishedfor a precisionapproach

runwaycategoryI:

— innerapproachsurface;

— innertransitionalsurfaces;and

— balkedlandingsurface.

4.2.15 Thefollowing obstaclelimitation surfacesshallbeestablishedfor a precisionapproach

runwaycategoryII or III:

— conicalsurface;

— innerhorizontalsurface;

— approachsurfaceandinnerapproachsurface;

— transitionalsurfaces;

— innertransitionalsurfaces;and

— balkedlandingsurface.

4.2.16 The heights and slopesof the surfacesshall not be greaterthan, and their other

dimensionsnot lessthan,thosespecifiedin Table4-1,exceptin thecaseof the horizontalsection

of theapproachsurface(see4.2.17).

4.2.17 The approachsurfaceshall be horizontalbeyondthe point at which the 2.5 per cent

slopeintersects:

a) a horizontalplane150 m abovethethresholdelevation;or

b) the horizontal plane passingthrough the top of any object that governsthe obstacle

clearancelimit; whicheveris the higher.

4.2.18 Fixed objects shall not be permitted above the inner approachsurface, the inner

transitionalsurfaceor the balkedlandingsurface,exceptfor frangibleobjectswhich becauseof

their function must be locatedon the strip. Mobile objectsshall not be permittedabovethese

surfacesduringtheuseof therunwayfor landing.
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4.2.19 Newobjectsor extensionsof existingobjectsshallnot bepermittedaboveanapproach

surfaceor a transitionalsurfaceexceptwhen,in the opinion of the Authority, the newobjector

extensionwould beshieldedby anexistingimmovableobject.

Note.— Circumstancesin which theshieldingprinciplemay reasonablybeappliedaredescribed

in theAirport ServicesManual(Doc9137),Part6.

4.2.20 New objectsor extensionsof existingobjectsshall not be permittedabovetheconical

surfaceand the inner horizontalsurfaceexceptwhen,in the opinion of the Authority, an object

would beshieldedby an existing immovableobject,or after aeronauticalstudy it is determined

that the object would not adverselyaffect the safety or significantly affect the regularity of

operationsof aeroplanes.

4.2.21 Existingobjectsaboveanapproachsurface,a transitionalsurface,theconicalsurface

andinnerhorizontalsurfaceshall asfar aspracticablebe removedexceptwhen,in theopinionof

theAuthority, anobjectis shieldedby anexistingimmovableobject,or afteraeronauticalstudyit

is determinedthat the object would not adverselyaffect the safety or significantly affect the

regularityof operationsof aeroplanes.

Note.— Becauseof transverseor longitudinalslopeson a strip, in certaincasesthe inneredgeor

portionsof the inneredgeof theapproachsurfacemay be belowthecorrespondingelevationof

thestrip. It is not intendedthatthestrip begradedto conformwith the inneredgeof theapproach

surface,nor is it intendedthatterrainor objectswhich areabovetheapproachsurfacebeyondthe

end of the strip, but below the level of the strip, be removedunlessit is consideredthey may

endangeraeroplanes.

Runw'aysmeantfor take-off

4.2.22 Thefollowing obstaclelimitation surfaceshall beestablishedfor a runwaymeantfor

take-off:
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take-offclimb surface.

4.2.23 Thedimensionsof thesurfaceshall benot lessthanthedimensionsspecifiedin Table

4-2, exceptthat a lesserlength may be adoptedfor the take-off climb surfacewheresuch lesser

length would be consistentwith proceduralmeasuresadoptedto govern the outward flight of

aeroplanes.

4.2.24 Theoperationalcharacteristicsof aeroplanesfor which therunwayis intendedshall be

examinedto seeif it is desirableto reducetheslopespecifiedin Table4-2 whencritical operating

conditionsareto becateredto. If thespecifiedslopeis reduced,correspondingadjustmentin the

lengthof thetake-offclimb surfaceshall bemadesoasto provideprotectionto a heightof 300m.

Note.— When local conditionsdiffer widely from sealevel standardatmosphericconditions,it

may beadvisablefor theslopespecifiedin Table4-2 to be reduced.Thedegreeof this reduction

dependson the divergencebetween local conditions and sea level standardatmospheric

conditions,andon theperformancecharacteristicsandoperationalrequirementsof theaeroplanes

for which the runwayis intended.

4.2.25 New objectsor extensionsof existingobjectsshall not be permittedabovea take-off

climb surfaceexceptwhen,in theopinionof theAuthority, thenewobjector extensionwould be

shieldedby anexistingimmovableobject.

Note.— Circumstancesin which theshieldingprinciple may reasonablybeappliedaredescribed

in theAirport ServicesManual(Doc9137),Part6. 06°49'07.7"’N058°05’53.8"W

4.2.26 If no object reachesthe 2 percent(1:50) take-off climb surface,newobjectsshall be

limited to preservetheexistingobstaclefreesurfaceor a surfacedown to a slopeof 1.6 percent

(1:62.5).

4-16



 THE OFFICIAL GAZETTE [LEGAL SUPPLEMENT]    —   B 16TH MAY, 2024 2720 

Table 4-2.Dimensionsand slopesof obstaclelimitation surfaces

RUNWAYS MEANT FORTAKE-OFF

TAKE-OFF CLIMB

Codenumber

Surfaceanddimensions3 1 2 3 and4

(1) (2) (3) (4)

Lengthof theinneredge 60 m 80 m 180m

Distancefrom runwayendb 30 m 60 m 60 m

Divergence(eachside) 10% 10% 12.5%

Final width 380m 580m 1 200m

1 800m'

Length 1 600m 2 500m 15 00 m

Slope 5% 4% 2%d
a.All dimensionsarcmeasuredhorizontallyunlessspecifiedotherwise.
b. Thetake-offclimbsurfacestartsat theendof theclearwayif theclearwaylengthexceedsthespecifieddistance.
c. 1 800 m whenthe intendedtrack includeschangesof headinggreaterthan 15° for operationsconductedin IMC, VMC by
night.
d. See4.2.24and4.2.26.

4.2.27 Existingobjectsthatextendabovea take-off climb surfaceshall asfar aspracticable

be removedexceptwhen, in the opinion of the Authority, an object is shieldedby an existing

immovableobject,or afteraeronauticalstudyit is determinedthattheobjectwould notadversely

affectthesafetyor significantlyaffectthe regularityof operationsof aeroplanes.

Note.— Becauseof transverseslopeson a stripor clearway,in certaincasesportionsof the inner

edgeof the take-off climb surfacemay be below the correspondingelevationof the strip or

clearway.It is not intendedthat thestripor clearwaybegradedto conformwith the inneredgeof

the take-offclimb surface,nor is it intendedthat terrainor objectswhich areabovethe take-off

climb surfacebeyondtheendof thestripor clearway,but belowthe level of thestripor clearway,

beremovedunlessit is consideredtheymayendangeraeroplanes.Similarconsiderationsapplyat

thejunctionof a clearwayandstripwheredifferencesin transverseslopesexist.
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4.3 ObjectsoutsidetheObstacleLimitation Surfaces

4.3.1 In areasbeyondthe limits of the obstaclelimitation surfaces,at leastthoseobjects

which extendto a heightof 150 m or moreabovegroundelevationshallbe regardedasobstacles,

unlessaspecialaeronauticalstudyindicatesthattheydo notconstitutea hazardto aeroplanes.

4.4 Other Objects

4.4.1 Objects which do not project through the approach surface but which would

neverthelessadverselyaffecttheoptimumsitingor performanceof visualor non-visualaidsshall,

asfar aspracticable,be removed.

4.4.2 Anythingwhich may,in theopinionof theAuthority afteraeronauticalstudy,endanger

aeroplaneson themovementareaor in theair within the limits of the innerhorizontalandconical

surfacesshall be regardedasanobstacleandshall be removedin sofar aspracticable.

Note.— In certaincircumstances,objectsthatdonotprojectaboveanyof thesurfacesenumerated

in 4.1 mayconstitutea hazardto aeroplanesas,for example,wherethereareoneor moreisolated

objectsin thevicinity of anaerodrome.
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CHAPTER 5-VISUAL AIDS FOR NAVIGATION

5.1 Indicators andSignalling Devices

5.1.1 Wind direction indicator

Application

5.1.1.1 An aerodromeshall beequippedwith at leastonewind directionindicator.

Location

5.1.1.2 A wind direction indicatorshall be locatedsoasto bevisible from aircraft in flight or

on the movementareaandin sucha way asto be free from theeffectsof air disturbancescaused

by nearbyobjects.

Characteristics

5.1.1.3 Thewind direction indicatorshall be in the form of a truncatedconemadeof fabric

andshallhavea lengthof not lessthan3.6 m andadiameter,at thelargerend,of not lessthan0.9

m. It shall beconstructedsothatit givesa clearindicationof thedirectionof thesurfacewind and

a generalindicationof the wind speed.Thecolouror coloursshall besoselectedasto makethe

wind directionindicatorclearlyvisible andunderstandablefrom a heightof at least300m, having

regardto background.Wherepracticable,asinglecolour,preferablywhiteororange,shallbeused.

Wherea combinationof two coloursis requiredto give adequateconspicuityagainstchanging

backgrounds,they shall preferablybe orangeand white, red and white, or black and white, and

shall bearrangedin five alternatebands,thefirst and last bandsbeingthedarkercolour.

5.1.1.4 Thelocationof at leastonewind directionindicatorshall bemarkedby acircularband

15 m in diameterand 1.2 m wide. The bandshall be centredaboutthe wind direction indicator

supportandshall bein a colourchosento give adequateconspicuity,preferablywhite.
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5.1.1.5 Provisionshall be madefor illuminating at leastonewind indicatorat an aerodrome

intendedfor useat night.

5.1.2 Landing direction indicator

Location

5.1.2.1 Whereprovided,a landingdirection indicatorshall be locatedin a conspicuousplace

on theaerodrome.

Characteristics

5.1.2.2 Thelandingdirectionindicatorshall be in theform of a “T”.

5.1.2.3 Theshapeandminimumdimensionsof a landing“T” shall beasshownin Figure5-1.

Thecolourof the landing“T” shall beeitherwhite or orange,thechoicebeingdependenton the
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colourthatcontrastsbestwith the backgroundagainstwhich the indicatorwill be viewed.Where

requiredfor useat night the landing“T” shalleitherbe illuminatedor outlinedby white lights.

5.1.3 Signalling lamp

Application

5.1.3.1 A signallinglampshallbeprovidedatacontrolledaerodromein theaerodromecontrol

tower.

Characteristics

5.1.3.2 A signallinglampshall becapableof producingred,greenandwhite signals,andof:

a) beingaimedmanuallyat any targetasrequired;

b) giving asignalin anyonecolourfollowed by asignalin eitherof thetwo othercolours;

and

c) transmittinga messagein anyoneof thethreecoloursby MorseCodeup to a speedof

at leastfour wordsperminute.

Whenselectingthegreenlight, useshall bemadeof therestrictedboundaryof greenasspecified

in Appendix1, 2.1.2.

5.1.3.3 The beamspreadshall be not lessthan 1° nor greaterthan 3°, with negligible light

beyond3°. Whenthesignallinglampis intendedfor usein thedaytimetheintensityof thecoloured

light shouldbenot lessthan6 000cd.

5.1.4 Signal panelsand signal area

Note.— Theinclusionof detailedspecificationsfor a signalareain this sectionis not intendedto

imply thatonehasto be provided.AttachmentA, Section16, providesguidanceon the needto

providegroundsignals.Annex2,Appendix1, specifiestheshape,colouranduseof visualground

signals.TheAerodromeDesignManual(Doc9157),Part4, providesguidanceon theirdesign.
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Locationof signalarea

5.1.4.1 Thesignalareashall be locatedsoasto be visible for all anglesof azimuthabovean

angleof 10°abovethehorizontalwhenviewedfrom a heightof 300m.

Characteristicsof signalarea

5.1.4.2 Thesignalareashall beanevenhorizontalsurfaceat least9 m square.

5.1.4.3 Thecolourof thesignalareashall bechosento contrastwith thecoloursof thesignal

panelsused,and it shall besurroundedby a white bordernot lessthan0.3m wide.

5.2 Markings

5.2.1 General

Interruptionof runwaymarkings

5.2.1.1 At an intersectionof two (or more) runwaysthe markingsof the more important

runway,exceptfor the runway sidestripe marking,shall be displayedand the markingsof the

otherrunway(s)shallbeinterrupted.Therunwaysidestripemarkingof themoreimportantrunway

may beeithercontinuedacrossthe intersectionor interrupted.

5.2.1.2 The orderof importanceof runwaysfor the display of runway markingsshall be as

follows:

1st— precisionapproachrunway;

2nd— non-precisionapproachrunway;

3rd — non-instrumentrunway.and

5.2.1.3 At an intersectionof a runway and taxiway the markingsof the runway shall be

displayedandthe markingsof the taxiway interrupted,exceptthat runwaysidestripe markings

may be interrupted.

5-4



 THE OFFICIAL GAZETTE [LEGAL SUPPLEMENT]    —   B 16TH MAY, 2024 2726 

Note.— See5.2.8.7 regardingthemannerof connectingrunwayandtaxiwaycentreline markings.

Colourandconspicuity

5.2.1.4 Runwaymarkingsshall bewhite.

Note 1.— It hasbeenfound that, on runway surfacesof light colour, the conspicuityof white

markingscanbe improvedby outlining themin black.

Note2.— It is preferablethattherisk of unevenfriction characteristicson markingsbereducedin

sofar aspracticableby theuseof asuitablekind of paint.

Note3.— Markingsmayconsistof solidareasoraseriesof longitudinalstripesprovidinganeffect

equivalentto thesolid areas.

5.2.1.5 Taxiway markings,runway turn pad markingsand aircraft standmarkingsshall be

yellow.

5.2.1.6 Apron safetylinesshall beof a conspicuouscolourwhich shall contrastwith thatused

for aircraftstandmarkings.

5.2.1.7 At aerodromeswhereoperationstakeplaceatnight,pavementmarkingsshall bemade

with reflectivematerialsdesignedto enhancethevisibility of themarkings.

Note.— Guidanceon reflectivematerialsis given in the AerodromeDesignManual(Doc 9157),

Part4.

Unpavedtaxiways

5.2.1.8 An unpavedtaxiway shall be provided, so far as practicable,with the markings

prescribedfor pavedtaxiways.
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5.2.2 Runwaydesignationmarking

Application

5.2.2.1 A runwaydesignationmarkingshall beprovidedat thethresholdsof a pavedrunway.

5.2.2.2 A runwaydesignationmarkingshall beprovided,sofar aspracticable,atthethresholds

of an unpavedrunway.

Location

5.2.2.3 A runwaydesignationmarkingshall be locatedat a thresholdasshownin Figure5-2

asappropriate.

Note.— If therunwaythresholdis displacedfrom theextremityof therunway,a signshowingthe

designationof the runwaymay be providedfor aeroplanestakingoff.

Characteristics

5.2.2.4 A runway designationmarking shall consistof a two-digit numberand on parallel

runwaysshall besupplementedwith a letter.On a singlerunway,dual parallelrunwaysandtriple

parallel runwaysthe two-digit numbershall be the whole numbernearestthe one-tenthof the

magneticNorth whenviewedfrom thedirectionof approach.On four or moreparallel runways,

onesetof adjacentrunwaysshall benumberedto thenearestone-tenthmagneticazimuthandthe

othersetof adjacentrunwaysnumberedto the next nearestone-tenthof the magneticazimuth.

Whentheaboverule would givea singledigit number,it shall be precededby a zero.

5-6



 THE OFFICIAL GAZETTE [LEGAL SUPPLEMENT]    —   B 16TH MAY, 2024 2728 

'-V

2D 9

2D
12 m

A- General and al precision

6
8

EE
Se
Eg

E
E
E

AS;
a»1Am

sprx

12 m

Precision
approach
category I

and non-preciston
approach runways

0 45 m mnm
Precision

approach category
II and III
runways

0.9 m mnm

““

r e
8

Ie

12 m
’E

—i

����

E
o
CM

A 1 111

“ E

1 3

~ E

Figure 5-2. Runway designation,centre line and threshold markings

5.2.2.5 In thecaseof parallelrunways,eachrunwaydesignationnumbershallbesupplemented

by a letter asfollows, in the ordershownfrom left to right when viewed from the directionof

approach:

— for two parallelrunways:“L” “R”;

— for threeparallelrunways:“L” “C” “R”;

— for four parallelrunways:“L” “R” “L” “R”;

— for five parallelrunways:“L” “C” “R” “L” “R” or “L” “R” “L” “C” “R”; and

— for six parallelrunways:“L” “C” “R” “L” “C” “R”.

5.2.2.6 Thenumbersandlettersshall be in theform andproportionshownin Figure5-3.The

dimensionsshall be not less than those shown in Figure 5-3, but where the numbersare

incorporatedin thethresholdmarking,largerdimensionsshall be usedin orderto fill adequately
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thegapbetweenthestripesof thethresholdmarking.

5.2.3 Runway centre line marking

Application

5.2.3.1 A runwaycentreline markingshall beprovidedon a pavedrunway.

Location

5.2.3.2 A runway centreline marking shall be locatedalong the centreline of the runway

betweenthe runway designationmarkingsas shown in Figure 5-2, exceptwhen interruptedin

compliancewith 5.2.1.1.

Characteristics

5.2.3.3 A runwaycentreline markingshall consistof a line of uniformly spacedstripesand

gaps.The lengthof a stripeplusa gapshall be not lessthan50 m or morethan75 m. The length

of eachstripeshall beat leastequalto the lengthof thegapor 30 m, whicheveris greater.

5.2.3.4 Thewidth of thestripesshall benot lessthan:

— 0.90m on precisionapproachcategory11 and III runways;

— 0.45 m on non-precisionapproachrunwayswhere the code number is 3 or 4, and

precisionapproachcategoryI runways;and

— 0.30 m on non-precisionapproachrunwayswherethecodenumberis 1 or 2, andon

non- instrumentrunways.

5.2.4 Threshold marking

Application

5.2.4.1 A thresholdmarkingshall be providedat the thresholdof a pavedinstrumentrunway,
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andof a pavednon-instrumentrunwaywherethecodenumberis3or 4 andtherunwayis intended

for useby internationalcommercialair transport.

5.2.4.2 A thresholdmarking shall be provided at the thresholdof a paved non-instrument

runway where the code number is 3 or 4 and the runway is intendedfor use by other than

internationalcommercialair transport.

5.2.4.3 A thresholdmarkingshall be provided,so far as practicable,at the thresholdsof an

unpavedrunway.

Note.— TheAerodromeDesignManual(Doc 9157),Part4, showsa form of markingwhich has

beenfoundsatisfactoryfor themarkingof downwardslopesimmediatelybeforethethreshold.

Location

5.2.4.4 Thestripesof thethresholdmarkingshallcommence6 m from thethreshold.
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Note — Miunis are expressed in metres

Figure 5-3. Form and proportions of numbersand letters

for runway designationmarkings

Characteristics

5.2.4.5 A runwaythresholdmarkingshallconsistof a patternof longitudinalstripesof uniform

dimensionsdisposedsymmetricallyaboutthecentreline of a runwayasshownin Figure5-2 (A)

and(B) for a runwaywidth of 45 m.Thenumberof stripesshall be in accordancewith therunway

width asfollows:
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Runwaywidth Numberof stripes

18 m 4

23 m 6

30 m 8

45 m 12

60 m 16

exceptthaton non-precisionapproachandnon-instrumentrunways45 m or greaterin width, they

may beasshownin Figure5-2(C).

5.2.4.6 Thestripesshallextendlaterallyto within 3 m of theedgeof a runwayor to a distance

of 27 m on eithersideof a runwaycentreline, whicheverresultsin the smallerlateraldistance.

Where a runway designationmarking is placed within a thresholdmarking there shall be a

minimumof threestripesoneachsideof thecentreline of therunway.Wherea runwaydesignation

markingis placedaboveathresholdmarking,thestripesshall becontinuedacrosstherunway.The

stripesshall beat least30 m long andapproximately1.80m wide with spacingsof approximately

1.80 m betweenthem exceptthat, where the stripesare continuedacrossa runway, a double

spacingshall be usedto separatethetwo stripesnearestthecentreline of the runway,and in the

casewherethedesignationmarkingis includedwithin thethresholdmarkingthisspacingshall be

22.5m.

Transversestripe

5.2.4.7 Wherea thresholdis displacedfrom theextremityof a runwayor wheretheextremity

of a runway is not squarewith the runwaycentreline, a transversestripeasshownin Figure5-4

(B) shall beaddedto thethresholdmarking.

5.2.4.8 A transversestripeshall benot lessthan1.80m wide.

Arrows
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5.2.4.9 Wherea runwaythresholdis permanentlydisplaced,arrowsconformingto Figure5-4

(B) shall be providedon the portionof therunway beforethedisplacedthreshold.

5.2.4.10 Whena runwaythresholdis temporarilydisplacedfrom thenormalposition,it shall be

markedasshown in Figure5-4 (A) or 5-4 (B) andall markingsprior to thedisplacedthreshold

shall beobscuredexceptthe runwaycentreline marking,which shall beconvertedto arrows.

Note 1.— In thecasewherea thresholdis temporarilydisplacedfor only a shortperiodof time, it

hasbeenfoundsatisfactoryto usemarkersin theform andcolourof a displacedthresholdmarking

ratherthanattemptingto paint this markingon the runway.

Note 2.— When the runway beforea displacedthresholdis unfit for the surfacemovementof

aircraft,closedmarkings,asdescribedin 7.1.4,arerequiredto be provided.

Temporarily
draplaced

A - lemporanTy ifaplaced threshold H- temporarily or pe*mane«itty
displaced threshold

Figure5-4.Displacedthresholdmarkings
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5.2.5 Aiming point marking

Application

5.2.5.1 An aimingpoint markingshallbeprovidedateachapproachendof a pavedinstrument

runwaywherethecodenumberis 2, 3 or 4.

5.2.5.2 An aimingpoint markingshall beprovidedateachapproachendof:

a) a pavednon-instrumentrunwaywherethecodenumberis 3 or 4;

b) a pavedinstrumentrunwaywherethe codenumberis 1; whenadditionalconspicuity

of theaimingpoint is desirable.

Location

5.2.5.3 Theaimingpoint markingshall commencenocloserto thethresholdthanthedistance

indicatedin theappropriatecolumnof Table5-1,exceptthat,on a runwayequippedwith a visual

approachslopeindicatorsystem,the beginningof themarkingshall becoincidentwith thevisual

approachslopeorigin.

5.2.5.4 An aimingpoint markingshall consistof two conspicuousstripes.Thedimensionsof

the stripesand the lateral spacingbetweentheir inner sidesshall be in accordancewith the

provisionsof theappropriatecolumnof Table5-1. Wherea touchdownzonemarkingis provided,

thelateralspacingbetweenthemarkingsshall bethesameasthatof thetouchdownzonemarking.

5.2.6 Touchdown zonemarking

Application

5.2.6.1 A touchdownzone marking shall be provided in the touchdownzone of a paved

precisionapproachrunwaywherethecodenumberis 2, 3 or 4.

5.2.6.2 A touchdownzonemarkingshall beprovidedin the touchdownzoneof a pavednon-
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precisionapproachor non-instrumentrunway wherethe code numberis 3 or 4 and additional

conspicuityof thetouchdownzoneis desirable.

Table 5-1.Location and dimensionsof aiming point marking

Locationanddimensions

(1)

Landingdistanceavailable

Less

than800

m

(2)

800m up to but not

including 1 200m

(3)

1 200up to but not

including2 400m

(4)

2 400m

andabove

(5)

Distancefrom thresholdto 150m 250m 300m 400m

beginningof marking

Lengthof stripe3 30-45m 30-45m 45-60m 45-60m

Width of stripe 4 m 6 m 6-10mb 6-10mb

Lateral spacing between 6mc 9mc 18-22.5m 18-22.5m

innersidesof stripes

a.Thegreaterdimensionsof thespecifiedrangesareintendedto beusedwhereincreasedconspicuityis required.
b. The lateralspacingmay bevariedwithin theselimits to minimizethecontaminationof themarkingby rubberdeposits.
c. Thesefigurewerededucedby referenceto theoutermaingearwheelspanwhich iselement2 of theaerodromereferencecode
at Chapter1, Table1-1.

Locationandcharacteristics

5.2.6.3 A touchdown zone marking shall consist of pairs of rectangular markings

symmetricallydisposedaboutthe runwaycentreline with the numberof suchpairsrelatedto the

landingdistanceavailableand.wherethemarkingis to bedisplayedatboththeapproachdirections

of a runway,thedistancebetweenthethresholds,asfollows:
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Landingdistanceavailable

or thedistancebetweenthresholds Pair(s)of markings

lessthan900m 1

900m up to but not including1 200m 2

1 200m upto but not including 1 500m 3

1500m upto but not including2 400m 4

1 400m or more 6

5.2.6.4 A touchdownzonemarkingshallconformto eitherof thetwo patternsshownin Figure

5-5.For the patternshownin Figure5-5 (A), themarkingsshall benot lessthan22.5m long and

3 m wide. For the patternshownin Figure5-5 (B), eachstripeof eachmarkingshall be not less

than 22.5 m long and 1.8 m wide with a spacingof 1.5 m betweenadjacentstripes.The lateral

spacingbetweentheinnersidesof therectanglesshall beequalto thatof theaimingpointmarking

whereprovided.Whereanaiming point markingis not provided,the lateralspacingbetweenthe

innersidesof therectanglesshallcorrespondto the lateralspacingspecifiedfor theaimingpoint

markingin Table5-1(columns2,3,4or 5,asappropriate).Thepairsof markingsshallbeprovided

at longitudinal spacingsof 150 m beginningfrom the threshold,exceptthat pairsof touchdown

zonemarkingscoincidentwith or locatedwithin 50m of anaimingpoint markingshall bedeleted

from thepattern.

5.2.6.5 On a non-precisionapproachrunwaywherethecodenumberis 2, anadditionalpairof

touchdownzonemarkingstripesshallbeprovided150m beyondthebeginningof theaimingpoint

marking.

5.2.7 Runway sidestripe marking

Application

5.2.7.1 A runway side stripe marking shall be provided betweenthe thresholdsof a paved

runway where there is a lack of contrastbetweenthe runway edgesand the shouldersor the

surroundingterrain.
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5.2.7.2 A runway side stripe marking shall be provided on a precisionapproachrunway

irrespectiveof thecontrastbetweentherunwayedgesandtheshouldersor thesurroundingterrain.

Location

5.2.73 A runwaysidestripemarkingshall consistof two stripes,oneplacedalongeachedge

of the runwaywith theouteredgeof eachstripeapproximatelyon theedgeof therunway,except

that,wherethe runway is greaterthan60 m in width, the stripesshall be located30 m from the

runwaycentreline.

5.2.7.4 Wherea runwayturn padis provided,therunwaysidestripemarkingshallbecontinued

betweenthe runwayandtherunwayturn pad.
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Figure 5-5.Aiming point and touchdown zonemarkings (illustrated for a runway with a

length of 2 400m or more)

Characteristics

5.2.7.5 A runwaysidestripeshall haveanoverall width of at least0.9m on runways30 m or

morein width andat least0.45m on narrowerrunways.

5.2.8 Taxiway centre line marking

Application
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5.2.8.1 Taxiway centreline markingshall be providedon a pavedtaxiway,andapronwhere

the codenumberis 3 or 4 in sucha way asto providecontinuousguidancebetweenthe runway

centreline andaircraftstands.

5.2.8.2 Taxiway centreline markingshall be providedon a pavedtaxiway,and apronwhere

the codenumberis 1 or 2 in sucha way asto providecontinuousguidancebetweenthe runway

centreline andaircraftstands.

5.2.8.3 Taxiwaycentreline markingshall beprovidedon a pavedrunwaywhentherunwayis

partof a standardtaxi- routeand:

a) thereis no runwaycentreline marking;or

b) wherethetaxiwaycentreline is notcoincidentwith therunwaycentreline.

5.2.8.4 Whereit is necessaryto denotethe proximity of a runway-holdingposition,enhanced

taxiwaycentreline markingshall beprovided.

Note.— Theprovisionof enhancedtaxiwaycentrelinemarkingmayform partof runwayincursion

preventionmeasures.

5.2.8.5 Where provided, enhancedtaxiway centre line marking shall be installed at each

taxiway/runwayintersection.

Location

5.2.8.6 Onastraightsectionof ataxiwaythetaxiwaycentreline markingshall be locatedalong

the taxiway centreline. On a taxiway curvethe markingshall continuefrom thestraightportion

of the taxiwayat a constantdistancefrom theoutsideedgeof thecurve.

Note.— See3.9.5andFigure3-2.

5.2.8.7 At an intersectionof a taxiwaywith a runwaywherethetaxiwayservesasanexit from

5-18



 THE OFFICIAL GAZETTE [LEGAL SUPPLEMENT]    —   B 16TH MAY, 2024 2740 

the runway,the taxiway centreline markingshall be curvedinto the runwaycentreline marking

asshownin Figures5-6 and5-26.The taxiway centreline markingshall beextendedparallelto

therunwaycentreline markingfor adistanceof at least60 m beyondthepointof tangencywhere

thecodenumberis 3 or 4, andfor adistanceof at least30 m wherethecodenumberis 1 or 2.

5.2.8.8 Wheretaxiwaycentreline markingis providedonarunwayin accordancewith 5.2.8.3,

themarkingshall be locatedon thecentreline of thedesignatedtaxiway.

5.2.8.9 Whereprovided:

a) An enhancedtaxiway centre line marking shall extend from the runway-holding

position PatternA (asdefinedin Figure5-6,Taxiwaymarkings)to a distanceof up to 47 m in

the directionof travelawayfrom therunway.SeeFigure5-7(a).

b) If theenhancedtaxiwaycentreline markingintersectsanotherrunway-holdingposition

marking,suchas for a precisionapproachcategoryII or III runway,that is located

within 47 m of the first runway-holdingposition marking,the enhancedtaxiway centreline

markingshall be interrupted0.9 m prior to andafter the intersectedrunway-holding

positionmarking.Theenhancedtaxiwaycentreline markingshallcontinuebeyondthe

intersectedrunway-holdingpositionmarkingfor at leastthreedashedline segmentsor

47 m from startto finish, whicheveris greater.SeeFigure5-7(b).

c) If the enhancedtaxiway centre line marking continuesthrough a taxiway/taxiway

intersectionthat is locatedwithin 47 m of the runway-holdingposition marking,the

enhancedtaxiwaycentreline markingshall be interrupted1.5 m prior to andafterthe

point wherethe intersectedtaxiway centreline crossesthe enhancedtaxiway centre

line. Theenhancedtaxiwaycentreline markingshallcontinuebeyondthetaxiway/taxiway

intersectionfor at least three dashedline segmentsor 47 m from start to finish,

whicheveris greater.SeeFigure5-7 (c).

d) Wheretwo taxiway centrelines convergeat or before the runway-holdingposition

marking,the innerdashedline shall not be lessthan3 m in length.SeeFigure5-7(d).

e) Where there are two opposingrunway-holdingposition markingsand the distance

betweenthe markingsis lessthan 94 m, the enhancedtaxiway centreline markings

shall extendover this entiredistance.Theenhancedtaxiwaycentreline markingsshall not
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extendbeyondeitherrunway-holdingpositionmarking.SeeFigure5-7(e).

Runway- noldn^
position marking
- pan torn A
(See Figu'e 5-8)

Figure 5-6.Taxiway markings

(shownwith basicrunway markings)
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Characteristics

5.2.8.10 A taxiwaycentreline markingshallbeat least15 cm in width andcontinuousin length

exceptwhere it intersectswith a runway-holdingposition marking or an intermediateholding

positionmarkingasshownin Figure5-6.

5.2.8.11 Enhancedtaxiwaycentreline markingshall beasshownin Figure5-7.
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5.2.9 Runway turn pad marking

Application

5.2.9.1 Wherea runwayturn padis provided,a runwayturn padmarkingshall beprovidedfor

continuousguidanceto enablean aeroplaneto completea 180-degreeturn and align with the

runwaycentreline.

Location

5.2.9.2 Therunwayturn padmarkingshall becurvedfrom therunwaycentreline into theturn

pad.The radiusof the curve shall be compatiblewith the manoeuvringcapability and normal

taxiing speedsof theaeroplanesfor which therunwayturn padis intended.The intersectionangle

of the runwayturn padmarkingwith therunwaycentreline shallnot begreaterthan30 degrees.

5.2.9.3 The runway turn pad marking shall be extendedparallel to the runway centreline

markingfor a distanceof at least60 m beyondthe point of tangencywherethecodenumberis 3

or 4, andfor a distanceof at least30 m wherethecodenumberis 1 or 2.

5.2.9.4 A runway turn pad marking shall guide the aeroplanein sucha way as to allow a

straightportion of taxiing beforethe point wherea 180-degreeturn is to be made.The straight

portionof therunwayturn padmarkingshall be parallelto theouteredgeof therunwayturn pad.

5.2.9.5 Thedesignof thecurveallowing theaeroplaneto negotiatea 180-degreeturn shall be

basedon a nosewheelsteeringanglenot exceeding45 degrees.

5.2.9.6 Thedesignof theturn padmarkingshallbesuchthat,whenthecockpitof theaeroplane

remainsover the runway turn pad marking, the clearancedistancebetweenany wheel of the

aeroplanelandinggearandtheedgeof the runwayturn padshall be not lessthan thosespecified

in 3.3.6.

Note.— Foreaseof manoeuvring,considerationmaybegivento providinga largerwheel-to-edge
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clearancefor codesE andF aeroplanes.

Characteristics

5.2.9.7 A runwayturn padmarkingshall beat least15 cm in width andcontinuousin length.

5.2.10 Runway-holding position marking

Applicationand location

5.2.10.1 A runway-holding position marking shall be displayed along a runway-holding

position.

Note.— See5.4.2concerningtheprovisionof signsat runway-holdingpositions.

Characteristics

5.2.10.2 At an intersectionof a taxiwayanda non-instrument,non-precisionapproachor take¬

off runway,the runway-holdingpositionmarkingshall beasshownin Figure5-6,patternA.

5.2.10.3 Whereasinglerunway-holdingpositionis providedatan intersectionof ataxiwayand

a precisionapproachcategoryI, II or 111 runway,therunway-holdingpositionmarkingshall beas

shownin Figure5-6,patternA. Wheretwo or threerunway-holdingpositionsareprovidedatsuch

an intersection,the runway-holdingposition markingcloser(closest)to the runway shall be as

shownin Figure5-6, patternA and the markingsfarther from the runwayshall be asshown in

Figure5-6,patternB.

5.2.10.4 The runway-holding position marking displayed at a runway-holding position

establishedin accordancewith 3.12.3shall beasshownin Figure5-6,patternA.

5.2.10.5 Until 26 November2026,thedimensionsof runway-holdingpositionmarkingsshall

beasshownin Figure5-8, patternAl (or A2) or patternBl (or B2), asappropriate.
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5.2.10.6 As of 26 November2026,thedimensionsof runway-holdingpositionmarkingsshall

beasshownin Figure5-8, patternA2 or patternB2, asappropriate.

5.2.10.7 Where increased conspicuity of the runway-holding position is required, the

dimensionsof runway-holdingposition markingshall be asshownin Figure 5-8, patternA2 or

patternB2, asappropriate.

Note.— An increasedconspicuityof therunway-holdingpositioncanberequired,notablytoavoid

incursionrisks.

PATTERN A1:
4 lines and
3 spaces at
0.15 m each

—Snr*

0’5 n>

PATTERN B2:

0 9m

09m

0 3m

2 lines at
0.3 m each
1 space at 1.5 m

PATTERN A2:
4 lines and
3 spaces at
0 3 m each

PATTERN B1:
2 lines at
0.3 m each
1 space at 0.6 tn

Figure 5-8.Runway-holding position markings

Note.— PatternsAl andBl areno longervalid after2026.

5.2.10.8 Wherea patternB runway-holdingposition marking is locatedon an areawhere it

would exceed60 m in length,theterm“CAT II” or “CAT III” asappropriateshall bemarkedon

the surfaceat the endsof the runway-holdingposition markingand at equal intervalsof 45 m
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maximumbetweensuccessivemarks.The lettersshall be not lessthan 1.8 m high and shall be

placednot morethan0.9m beyondthe holdingpositionmarking.

5.2.10.9 Therunway-holdingpositionmarkingdisplayedata runway/runwayintersectionshall

be perpendicularto the centreline of the runway forming part of the standardtaxi-route.The

patternof themarkingshall beasshownin Figure5-8, patternA2.

5.2.11 Intermediate holding position marking

Applicationandlocation

5.2.11.1 An intermediateholding position marking shall be displayedalong an intermediate

holdingposition.

5.2.11.2 Whereanintermediateholdingpositionmarkingis displayedatan intersectionof two

pavedtaxiways,it shall be locatedacrossthe taxiwayat sufficientdistancefrom thenearedgeof

the intersectingtaxiway to ensuresafeclearancebetweentaxiing aircraft. It shall be coincident

with a stopbaror intermediateholdingpositionlights,whereprovided.

Characteristics

5.2.11.3 An intermediateholdingpositionmarkingshallconsistof asinglebrokenline asshown

in Figure5-6.

5.2.12 VOR aerodromecheckpointmarking

Application

5.2.12.1 When a VOR aerodromecheckpointis established,it shall be indicatedby a VOR

aerodromecheckpointmarkingandsign.

Note.— See5.4.4for VOR aerodromecheckpointsign.
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5.2.12.2 Siteselection

Note.— Guidanceon theselectionof sitesfor VOR aerodromecheckpointsis given in Annex10,

Volume1, AttachmentE.

Location

5.2.12.3 A VOR aerodromecheckpointmarkingshallbecentredon thespotat which anaircraft

is to beparkedto receivethecorrectVOR signal.

Characteristics

5.2.12.4 A VOR aerodromecheckpointmarkingshall consistof a circle 6 m in diameterand

havea line width of 15 cm (seeFigure5-9 (A)).

5.2.12.5 Whenit is preferablefor anaircraftto bealignedin a specificdirection,a line shall be

providedthatpassesthroughthecentreof thecircleon thedesiredazimuth.The line shallextend

6 m outsidethecircle in thedesireddirectionof headingandterminatein anarrowhead.Thewidth

of theline shall be15 cm (seeFigure5-9 (B)).
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5.2.12.6 A VOR aerodromecheckpointmarkingshall preferablybe white in colour but shall

differ from thecolourusedfor thetaxiwaymarkings.

Note.— To providecontrast,markingsmay beborderedwith black.

5.2.13 Aircraft stand marking

Note.— Guidanceon the layoutof aircraftstandmarkingsis containedin theAerodromeDesign

Manual(Doc9157),Part4.

Application

5.2.13.1 Aircraft standmarkingsshall beprovidedfor designatedparkingpositionson a paved

apron.

Location

5.2.13.2 Aircraft stand markings on a paved apron shall be located so as to provide the

clearancesspecifiedin 3.13.6and in 3.15.9,respectively,whenthe nosewheelfollows the stand

marking.

Characteristics

5.2.13.3 Aircraft standmarkingsshall includesuchelementsasstandidentification,lead-inline,

turn bar, turning line, alignmentbar, stop line and lead-outline, asare requiredby the parking

configurationandto complementotherparkingaids.

5.2.13.4 An aircraft standidentification(letterand/ornumber)shall be includedin the lead-in

line a shortdistanceafterthebeginningof thelead-inline.Theheightof theidentificationshall be

adequateto bereadablefrom thecockpitof aircraftusingthestand.

5.2.13.5 Wheretwo setsof aircraft standmarkingsaresuperimposedon eachother in orderto
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permit moreflexible useof theapronand it is difficult to identify which standmarkingshall be

followed, or safetywould be impairedif the wrong markingwasfollowed, then identificationof

theaircraft for which eachsetof markingsis intendedshall beaddedto thestandidentification.

Note.— Example:2A-B747,2B-F28.

5.2.13.6 Lead-in,turning and lead-outlinesshall normally be continuousin lengthand havea

width of not lessthan 15 cm. Whereoneor moresetsof standmarkingsaresuperimposedon a

standmarking,the linesshall becontinuousfor themostdemandingaircraftandbrokenfor other

aircraft.

5.2.13.7 Thecurvedportionsof lead-in,turningand lead-outlinesshall haveradii appropriate

to themostdemandingaircrafttypefor which themarkingsareintended.

5.2.13.8 Whereit is intendedthat an aircraft proceedin onedirectiononly, arrowspointing in

thedirectionto befollowed shall beaddedaspartof the lead-inandlead-outlines.

5.2.13.9 A turnbarshallbelocatedat right anglesto thelead-inline,abeamtheleft pilot position

at thepoint of initiation of any intendedturn. It shall havea lengthandwidth of not lessthan6 m

and15cm,respectively,and includeanarrowheadto indicatethedirectionof turn.

Note.— The distancesto be maintainedbetweenthe turn bar and the lead-in line may vary

accordingto differentaircraft types,taking into accountthepilot’s field of view.

5.2.13.10 If morethanoneturn barand/orstopline is required,theyshall becoded.

5.2.13.11 An alignmentbar shall be placedsoasto becoincidentwith theextendedcentreline

of theaircraft in thespecifiedparkingpositionand visible to the pilot during the final partof the

parkingmanoeuvre.It shall havea width of not lessthan15 cm.

5.2.13.12 A stop line shall be locatedat right anglesto the alignmentbar,abeamthe left pilot
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positionat the intendedpoint of stop.It shall havea lengthandwidth of not lessthan6 m and15

cm,respectively.

Note.— The distancesto be maintainedbetweenthe stop line and the lead-in line may vary

accordingto differentaircraft types,taking into accountthepilot’s field of view.

5.2.14 Apron safety lines

Note.— Guidanceonapronsafetylinesis containedin theAerodromeDesignManual(Doc9157),

Part4.

Application

5.2.14.1 Apron safety lines shall be provided on a pavedapron as required by the parking

configurationsandgroundfacilities.

Location

5.2.14.2 Apron safetylinesshall be locatedsoasto definetheareasintendedfor useby ground

vehiclesandotheraircraftservicingequipment,etc.,to providesafeseparationfrom aircraft.

Characteristics

5.2.14.3 Apron safetylinesshall includesuchelementsaswing tip clearancelinesandservice

roadboundarylinesasrequiredby theparkingconfigurationsandgroundfacilities.

5.2.14.4 An apronsafetyline shall becontinuousin lengthandat least10 cm in width.

5.2.15 Road-holding position marking

Application
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5.2.15.1 A road-holdingpositionmarkingshall be providedat all roadentrancesto a runway.

Location

5.2.15.2 The road-holdingposition marking shall be locatedacrossthe road at the holding

position.

Characteristics

5.2.15.3 The road-holdingposition markingshall be in accordancewith the local road traffic

regulations.

5.2.16 Mandatory instruction marking

Note.— Guidanceon mandatoryinstructionmarking is given in the AerodromeDesignManual

(Doc9157),Part4.

Application

5.2.16.1 Where it is impracticableto install a mandatoryinstructionsign in accordancewith

5.4.2.1, a mandatoryinstructionmarkingshall beprovidedon thesurfaceof thepavement.

5.2.16.2 Whereoperationallyrequired,suchasontaxiwaysexceeding60m in width,or to assist

in the preventionof a runwayincursion,a mandatoryinstructionsignshall besupplementedby a

mandatoryinstructionmarking.

Location

5.2.16.3 Themandatoryinstructionmarkingon taxiwayswherethecodeletter is A, B, C or D

shall be locatedacrossthetaxiwayequallyplacedaboutthetaxiwaycentreline andon theholding

sideof the runway-holdingpositionmarkingasshownin Figure5-10(A). Thedistancebetween

the nearestedgeof the markingand the runway-holdingpositionmarkingor the taxiway centre
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line markingshall be not lessthan 1 m.

Figure 5-10.Mandatory' instruction marking

5.2.16.4 Themandatoryinstructionmarkingon taxiwayswherethecodeletter is E or F shall be

locatedon both sidesof the taxiwaycentreline markingand on the holdingsideof the runway¬

holding positionmarkingasshownin Figure5-10(B). Thedistancebetweenthe nearestedgeof

the markingandthe runway-holdingpositionmarkingor thetaxiwaycentreline markingshall be

not lessthan 1 m.

5.2.16.5 Except whereoperationallyrequired,a mandatoryinstruction marking shall not be

locatedon a runway.

Characteristics
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5.2.16.6 A mandatoryinstruction marking shall consistof an inscription in white on a red

background.Exceptfor a NO ENTRY marking,theinscriptionshallprovideinformationidentical

to thatof theassociatedmandatoryinstructionsign.

5.2.16.7 ANO ENTRY markingshallconsistof an inscriptionin white readingNO ENTRY on

a red background.

5.2.16.8 Wherethereis insufficientcontrastbetweenthemarkingandthepavementsurface,the

mandatoryinstructionmarkingshall includeanappropriateborder,preferablywhite or black.

5.2.16.9 Thecharacterheightshall be4 m for inscriptionswherethecodeletter is C, D, E or F,

and 2 m wherethe codeletter is A or B. The inscriptionsshall be in the form and proportions

shownin Appendix3.

5.2.16.10 The backgroundshall be rectangularand extenda minimum of 0.5 m laterally and

vertically beyondtheextremitiesof the inscription.

5.2.17 Information marking

Note.— Guidanceon information marking is containedin the AerodromeDesignManual (Doc

9157),Part4.

Application

5.2.17.1 Wherean informationsignwould normally beinstalledandis impracticalto install,as

determinedby the Certified AerodromeOperator,an informationmarkingshall be displayedon

thesurfaceof thepavement.

5.2.17.2 Where operationally required an information sign shall be supplementedby an

informationmarking.

5.2.17.3 An information(location/direction)markingshall bedisplayedprior to and following
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complextaxiway intersectionsand whereoperationalexperiencehasindicatedthe addition of a

taxiway locationmarkingcouldassistflight crewgroundnavigation.

5.2.17.4 An information (location) marking shall be displayedon the pavementsurfaceat

regularintervalsalongtaxiwaysof greatlength.

Location

5.2.17.5 Theinformationmarkingshall bedisplayedacrossthesurfaceof thetaxiwayor apron

wherenecessaryandpositionedsoasto be legiblefrom thecockpitof anapproachingaircraft.

Characteristics

5.2.17.6 An informationmarkingshallconsistof:

a) an inscription in yellow upon a black background,when it replacesor supplementsa

locationsign;and

b) an inscription in black upona yellow background,when it replacesor supplementsa

directionor destinationsign.

5.2.17.7 Wherethereis insufficientcontrastbetweenthemarkingbackgroundandthepavement

surface,the markingshall include:

a) a black borderwherethe inscriptionsarein black;and

b) a yellow borderwheretheinscriptionsarein yellow.

5.2.17.8 Thecharacterheightshallbe4 m.Theinscriptionsshall be in theform andproportions

shownin Appendix3.

5.3 Lights

5.3.1 General
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Lights which mayendangerthesafetyof aircraft

5.3.1.1 A non-aeronauticalgroundlight nearan aerodromewhich might endangerthesafety

of aircraftshall be extinguished,screenedor otherwisemodified soasto eliminatethesourceof

danger.

Lights which may causeconfusion

5.3.1.2 A non-aeronauticalground light which, by reasonof its intensity, configurationor

colour,might prevent,or causeconfusionin, theclearinterpretationof aeronauticalgroundlights

shall be extinguished,screenedor otherwisemodified so as to eliminatesucha possibility. In

particular,attentionshould be directedto a non- aeronauticalground light visible from the air

within theareasdescribedhereunder:

a) Instrumentrunway— codenumber4:

within theareasbeforethe thresholdand beyondthe endof the runwayextendingat

least 4 500 m in length from the thresholdand runway end and 750 m eitherside of the

extended runwaycentreline in width.

b) Instrumentrunway— codenumber2or 3:

asin a),exceptthatthe lengthshouldbeat least3 000m.

c) Instrumentrunway— codenumber1; andnon-instrumentrunway:

within theapproacharea.

Aeronautical ground lights which may causeconfusion to mariners

Note.— In thecaseof aeronauticalgroundlightsnearnavigablewaters,considerationneedsto be

given to ensuringthatthe lightsdo notcauseconfusionto mariners.

Light fixtures and supporting structures

Note.— See9.9 for information regardingsiting of equipmentand installationson operational

areas,andtheAerodromeDesignManual(Doc 9157),Part6, for guidanceon frangibility of light
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fixturesandsupportingstructures.

Elevatedapproach lights

5.3.1.3 Elevatedapproachlights andtheirsupportingstructuresshall be frangibleexceptthat,

in thatportionof theapproachlighting systembeyond300m from thethreshold:

a) wherethe heightof a supportingstructureexceeds12 m, the frangibility requirement

shallapply to thetop 12 m only; and

b) wherea supportingstructureis surroundedby non-frangibleobjects,only thatpartof

thestructurethatextendsabovethesurroundingobjectsshall be frangible.

5.3.1.4 When an approachlight fixture or supportingstructureis not in itself sufficiently

conspicuous,it shall besuitablymarked.

Elevated lights

5.3.1.5 Elevatedrunway,stopwayandtaxiway lights shall be frangible.Their heightshall be

sufficiently low to preserveclearancefor propellersandfor theenginepodsof jet aircraft.

Surfacelights

5.3.1.6 Light fixtures inset in thesurfaceof runways,stopways,taxiwaysandapronsshall be

sodesignedandfitted asto withstandbeingrun over by thewheelsof anaircraftwithout damage

eitherto theaircraftor to the lights themselves.

5.3.1.7 The temperatureproducedby conductionor radiation at the interface betweenan

installed inset light and an aircraft tire shall not exceed160°C during a 10-minute period of

exposure.

Note.— Guidanceon measuringthetemperatureof insetlights is given in theAerodromeDesign

Manual(Doc9157),Part4.
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Light intensity and control

Note.— In duskor poorvisibility conditionsby day,lighting canbemoreeffectivethanmarking.

For lights to beeffectivein suchconditionsor in poorvisibility by night,theymustbeof adequate

intensity.To obtaintherequiredintensity,it will usuallybenecessaryto makethelight directional,

in which casethearcsoverwhich the light showswill haveto beadequateandsoorientatedasto

meetthe operationalrequirements.The runway lighting systemwill haveto be consideredasa

whole, to ensurethat the relative light intensitiesare suitably matchedto the sameend. (See

AttachmentA, Section15,andtheAerodromeDesignManual(Doc 9157),Part4).

5.3.1.8 The intensity of runway lighting shall be adequatefor the minimum conditionsof

visibility andambientlight in which useof therunwayis intended,andcompatiblewith thatof the

nearestsectionof theapproachlighting systemwhenprovided.

Note.— While thelightsof anapproachlighting systemmaybeof higherintensitythantherunway

lighting, it is goodpracticeto avoid abruptchangesin intensityasthesecould give a pilot a false

impressionthatthevisibility is changingduringapproach.

5.3.1.9 Wherea high-intensitylighting systemis provided,a suitableintensitycontrolshall be

incorporatedto allow for adjustmentof the light intensity to meet the prevailing conditions.

Separateintensitycontrolsor othersuitablemethodsshall beprovidedto ensurethatthefollowing

systems,wheninstalled,canbeoperatedatcompatibleintensities:

— approachlighting system;

— runwayedgelights;

— runwaythresholdlights;

— runwayendlights;

— runwaycentreline lights;

— runwaytouchdownzonelights;and

— taxiwaycentreline lights.

5.3.1.10 On the perimeterof and within the ellipsedefining the main beam in Appendix 2,
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FiguresA2-1 to A2-10, themaximumlight intensityvalueshallnot begreaterthanthreetimesthe

minimum light intensity value measuredin accordancewith Appendix 2, collective notesfor

FiguresA2-1 to A2-11 andA2-26,Note2.

5.3.1.11 On the perimeterof and within the rectangledefining the main beamin Appendix2,

FiguresA2-12 to A2-20, the maximumlight intensityvalueshall not begreaterthanthreetimes

the minimum light intensityvaluemeasuredin accordancewith Appendix2, collectivenotesfor

FiguresA2-12 to A2-21,Note2.

5.3.2Emergencylighting

Application

5.3.2.1 At anaerodromeprovidedwith runwaylighting andwithoutasecondarypowersupply,

sufficientemergencylightsshall beconvenientlyavailablefor installationon at leasttheprimary

runway in theeventof failure of thenormal lighting system.

Note.— Emergencylighting mayalsobeusefulto markobstaclesor delineatetaxiwaysandapron

areas.

Location

5.3.2.2 Wheninstalledon a runwaytheemergencylightsshall,asa minimum,conformto the

configurationrequiredfor a non-instrumentrunway.

Characteristics

5.3.2.3 Thecolourof theemergencylightsshallconformto thecolourrequirementsfor runway

lighting,exceptthat,wheretheprovisionof colouredlightsat the thresholdandtherunwayendis

not practicable,all lights may bevariablewhite or ascloseto variablewhite aspracticable.

5.3.3 Aeronautical beacons
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Application

5.3.3.1 Whereoperationallynecessaryan aerodromebeaconor an identificationbeaconshall

beprovidedateachaerodromeintendedfor useat night.

5.3.3.2 Theoperationalrequirementshall bedeterminedhavingregardto the requirementsof

the air traffic using the aerodrome,the conspicuityof the aerodromefeaturesin relation to its

surroundingsand the installation of other visual and non-visual aids useful in locating the

aerodrome.

Aerodromebeacon

5.3.3.3 An aerodromebeaconshall be providedat an aerodromeintendedfor useat night if

oneor moreof thefollowing conditionsexist:

a) aircraftnavigatepredominantlyby visual means;

b) reducedvisibilities arefrequent;or

c) it is difficult to locatetheaerodromefrom theair dueto surroundinglightsor terrain.

Location

5.3.3.4 The aerodromebeaconshall be locatedon or adjacentto the aerodromein an areaof

low ambientbackgroundlighting.

5.3.3.5 The locationof the beaconshall be suchthat the beaconis not shieldedby objectsin

significantdirectionsanddoesnot dazzlea pilot approachingto land.

Characteristics

5.3.3.6 The aerodromebeaconshall show either coloured flashesalternatingwith white

flashes,or white flashesonly. The frequencyof total flashesshall be from 20 to 30 per minute.

Where used,the coloured flashesemitted by beaconsat land aerodromesshall be green,and
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colouredflashesemittedby beaconsatwateraerodromesshallbeyellow. In thecaseof acombined

water and land aerodrome,colouredflashes,if used,shall have the colour characteristicsof

whicheversectionof theaerodromeis designatedastheprincipal facility.

533.7 The light from the beaconshall show at all anglesof azimuth.The vertical light

distributionshallextendupwardsfrom anelevationof not morethan10 to anelevationdetermined

by theAuthority to besufficientto provideguidanceatthemaximumelevationatwhichthebeacon

is intendedto be used,andtheeffectiveintensityof theflashshall benot lessthan2 000cd.

Note.— At locationswherea high ambientbackgroundlighting level cannotbe avoided,the

effectiveintensityof theflash may berequiredto be increasedby a factorup to a valueof 10.

Identification beacon

Application

5.33.8 An identification beaconshall be providedat anaerodromewhich is intendedfor use

at nightandcannotbeeasily identified from theair by othermeans.

Location

5.33.9 The identificationbeaconshall be locatedon theaerodromein anareaof low ambient

backgroundlighting.

5.33.10 The locationof the beaconshall be suchthat the beaconis not shieldedby objectsin

significantdirectionsanddoesnotdazzlea pilot approachingto land.

Characteristics

533.11 An identificationbeaconat a landaerodromeshall showat all anglesof azimuth.The

vertical light distribution shall extend upwardsfrom an elevationof not more than 1° to an

elevationdeterminedby the Authority to be sufficient to provide guidanceat the maximum
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elevationat which the beaconis intendedto be used,andtheeffectiveintensityof the flash shall

benot lessthan2 000cd.

Note.— At locationswhere a high ambientbackgroundlighting level cannotbe avoided,the

effectiveintensityof the flash may berequiredto be increasedby a factorup to a valueof 10.

5.3.3.12 An identificationbeaconshall showflashing-greenat a land aerodromeandflashing¬

yellow at a wateraerodrome.

5.3.3.13 Theidentificationcharactersshall betransmittedin the InternationalMorseCode.

5.3.3.14 The speedof transmissionshall be betweensix and eight words per minute, the

correspondingrangeof durationof theMorsedotsbeingfrom 0.15 to 0.2secondsperdot.

5.3.4Approach lighting systems

Application

5.3.4.1 Application

A. — Non-instrumentrunway

Wherephysicallypracticable,a simpleapproachlighting systemasspecifiedin 5.3.4.2to 5.3.4.9

shall beprovidedto servea non-instrumentrunwaywherethecodenumberis 3 or 4 and intended

for useatnight,exceptwhentherunwayis usedonly in conditionsof goodvisibility andsufficient

guidanceis providedby othervisualaids.

Note.— A simpleapproachlighting systemcanalsoprovidevisual guidanceby day.

B. — Non-precisionapproachrunway
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Wherephysicallypracticable,a simpleapproachlighting systemasspecifiedin 5.3.4.2 to 5.3.4.9

shall beprovidedto servea non-precisionapproachrunway,exceptwhentherunwayis usedonly

in conditionsof goodvisibility or sufficientguidanceis providedby othervisualaids.

Note.— It is advisableto give considerationto the installationof a precisionapproachcategoryI

lighting systemor to theadditionof a runwaylead-inlighting system.

C. — PrecisionapproachrunwaycategoryI

Where physically practicable,a precisionapproachcategoryI lighting systemas specified in

5.3.4.10to 5.3.4.21shall beprovidedto servea precisionapproachrunwaycategoryI.

D. — PrecisionapproachrunwaycategoriesII andIII

A precisionapproachcategoryII andIII lighting systemasspecifiedin 5.3.4.22to 5.3.4.39shall

be providedto servea precisionapproachrunwaycategoryII or III.

Simpleapproach lighting system

Location

5.3.4.2 A simple approachlighting systemshall consistof a row of lights on the extended

centreline of the runwayextending,wheneverpossible,over a distanceof not lessthan 420 m

from thethresholdwith a row of lights forming a crossbar18 m or 30 m in lengthat adistanceof

300m from thethreshold.

5.3.4.3 The lights forming thecrossbarshall beasnearlyaspracticablein a horizontalstraight

line at right anglesto, andbisectedby, the line of thecentreline lights.The lightsof thecrossbar

shall bespacedsoasto producea lineareffect,exceptthat,whena crossbarof 30 m is used,gaps

may be left on eachsideof thecentreline. Thesegapsshall be kept to a minimum to meetlocal

requirementsandeachshall notexceed6 m.
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Note1.— Spacingsfor thecrossbarlights between1 m and4 m arein use.Gapson eachsideof

thecentreline may improvedirectionalguidancewhenapproachesaremadewith a lateralerror,

andfacilitatethemovementof rescueandfirefighting vehicles.

Note2.— SeeAttachmentA, Section11, for guidanceon installationtolerances.

5.3.4.4 The lights forming the centreline shall be placedat longitudinal intervalsof 60 m,

exceptthat, when it is desiredto improve the guidance,an interval of 30 m may be used.The

innermost light shall be locatedeither 60 m or 30 m from the threshold,dependingon the

longitudinal intervalselectedfor thecentreline lights.

5.3.4.5 If it is not physicallypossibleto providea centreline extendingfor a distanceof 420

m from the threshold,it shouldbe extendedto 300 m soasto includethe crossbar.If this is not

possible,the centreline lights shall be extendedasfar aspracticable,and eachcentreline light

shall thenconsistof a barretteat least3 m in length.Subjectto the approachsystemhaving a

crossbarat 300 m from the threshold,anadditionalcrossbarmay be providedat 150m from the

threshold.

5.3.4.6 Thesystemshall lie asnearlyaspracticablein thehorizontalplanepassingthroughthe

threshold,providedthat:

a) no objectotherthanan ILS or MLS azimuthantennashall protrudethroughthe plane

of theapproachlightswithin a distanceof 60 m from thecentreline of thesystem;and

b) no light otherthana light locatedwithin thecentralpart of a crossbaror a centreline

barrette(not theirextremities)shall bescreenedfrom anapproachingaircraft.

Any ILS or MLS azimuthantennaprotrudingthroughtheplaneof thelightsshallbe treatedasan

obstacleandmarkedandlightedaccordingly.

Characteristics

5-42



 THE OFFICIAL GAZETTE [LEGAL SUPPLEMENT]    —   B 16TH MAY, 2024 2764 

5.3A.7 Thelights of asimpleapproachlighting systemshall be fixed lights andthecolourof

the lights shall be such as to ensurethat the system is readily distinguishablefrom other

aeronauticalground lights, and from extraneouslighting if present.Eachcentreline light shall

consistof either:

a) asinglesource;or

b) a barretteat least3 m in length.

Note 1.— When the barretteas in b) is composedof lights approximatingto point sources,a

spacingof 1.5 m betweenadjacentlights in thebarrettehasbeenfoundsatisfactory.

Note 2.— It may be advisableto usebarrettes4 m in length if it is anticipatedthat thesimple

approachlighting systemwill bedevelopedinto a precisionapproachlighting system.

Note3.— At locationswhereidentificationof thesimpleapproachlighting systemis difficult at

nightdueto surroundinglights,sequenceflashinglights installedin theouterportionof thesystem

may resolvethis problem.

5.3.4.8 Whereprovided for a non-instrumentrunway, the lights shall showat all anglesin

azimuthnecessaryto a pilot on baseleg and final approach.The intensityof the lights shall be

adequatefor all conditionsof visibility andambientlight for which thesystemhasbeenprovided.

5.3.4.9 Whereprovidedfor anon-precisionapproachrunway,thelightsshallshowatall angles

in azimuthnecessaryto the pilot of an aircraft which on final approachdoesnot deviateby an

abnormalamountfrom the path defined by the non-visualaid. The lights shall be designedto

provide guidanceduring both day and night in the most adverseconditionsof visibility and

ambientlight for which it is intendedthatthesystemshall remainusable.

Precisionapproach category I lighting system

Location
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5.3.4.10 A precisionapproachcategory1 lighting systemshall consistof a row of lights on the

extendedcentreline of therunwayextending,whereverpossible,overa distanceof 900 m from

the runwaythresholdwith a row of lights forming a crossbar30 m in lengthat a distanceof 300

m from therunwaythreshold.

Note.— Theinstallationof anapproachlighting systemof lessthan900m in lengthmay resultin

operationallimitationson theuseof therunway.SeeAttachmentA, Section11.

5.3.4.1 1 Thelights forming thecrossbarshall beasnearlyaspracticablein a horizontalstraight

line at right anglesto, andbisectedby, the line of thecentreline lights.Thelightsof thecrossbar

shall be spacedso asto producea linear effect,exceptthat gapsmay be left on eachsideof the

centreline. Thesegapsshall be kept to a minimumto meetlocal requirementsandeachshall not

exceed6 m.

Note 1.— Spacingsfor the crossbarlights between1 m and4 m arein use.Gapson eachsideof

thecentreline may improvedirectionalguidancewhenapproachesaremadewith a lateralerror,

andfacilitatethemovementof rescueandfirefighting vehicles.

Note2.— SeeAttachmentA, Section11, for guidanceon installationtolerances.

5.3.4.12 Thelights forming thecentreline shallbeplacedat longitudinalintervalsof 30 m with

the innermostlight located30 m from thethreshold.

5.3.4.13 Thesystemshall lie asnearlyaspracticablein thehorizontalplanepassingthroughthe

threshold,providedthat:

a) no objectotherthanan ILS or MLS azimuthantennashall protrudethroughthe plane

of theapproachlightswithin a distanceof 60m from thecentreline of thesystem;and

b) no light otherthana light locatedwithin thecentralpartof a crossbaror a centreline

barrette(not theirextremities)shall bescreenedfrom anapproachingaircraft.

Any ILS or MLS azimuthantennaprotrudingthroughtheplaneof the lights shall betreatedasan
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obstacleandmarkedandlightedaccordingly.

Characteristics

5.3.4.14 Thecentreline andcrossbarlightsof a precisionapproachcategory1 lighting system

shall befixed lights showingvariablewhite.Eachcentreline light positionshallconsistof either:

a) a singlelight sourcein the innermost300m of thecentreline, two light sourcesin the

central300 m of thecentreline andthreelight sourcesin theouter300m of thecentre

line to providedistanceinformation;or

b) a barrette.

5.3.4.15 Where the serviceability level of the approachlights specified as a maintenance

objectivein 10.5.10canbedemonstrated,eachcentreline light positionmayconsistof either:

a) asinglelight source;or

b) a barrette.

5.3.4.16 The barrettesshall be at least4 m in length.When barrettesarecomposedof lights

approximatingto point sources,the lights shall be uniformly spacedat intervalsof not morethan

1.5 m.

5.3.4.17 If the centreline consistsof barrettesasdescribedin 5.3.4.14b) or 5.3.4.15b), each

barretteshall be supplementedby a flashing light, except where such lighting is considered

unnecessarytaking into account the characteristicsof the system and the nature of the

meteorologicalconditions.

5.3.4.18 Eachflashinglight asdescribedin 5.3.4.17shallbeflashedtwiceasecondin sequence,

beginningwith theoutermostlight andprogressingtowardthethresholdto the innermostlight of

the system.The designof the electrical circuit shall be such that theselights can be operated

independentlyof theotherlightsof theapproachlighting system.

5.3.4.19 If thecentreline consistsof lightsasdescribedin 5.3.4.14a) or 5.3.4.15a),additional
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crossbarsof lights to thecrossbarprovidedat 300m from thethresholdshall be providedat 150

m.450m,600m and750m from thethreshold.Thelightsformingeachcrossbarshallbeasnearly

aspracticablein a horizontalstraightline at right anglesto, andbisectedby, the line of thecentre

line lights.The lights shall bespacedsoasto producea lineareffect,exceptthatgapsmay be left

on eachsideof thecentreline.Thesegapsshall bekept to a minimum to meetlocal requirements

andeachshall notexceed6 m.

Note.— SeeAttachmentA, Section11, for detailedconfiguration.

5.3.4.20 Wheretheadditionalcrossbarsdescribedin 5.3.4.19areincorporatedin thesystem,the

outerendsof thecrossbarsshall lie on two straightlines thateitherareparallelto the line of the

centreline lightsor convergeto meettherunwaycentreline 300m from threshold.

5.3.4.21 Thelightsshall be in accordancewith thespecificationsof Appendix2, FigureA2-1.

Note.— Theflight pathenvelopesusedin the designof theselights aregiven in AttachmentA,

FigureA-6.

Precisionapproach category II and III lighting system

Location

5.3.4.22 The approachlighting systemshall consistof a row of lights on the extendedcentre

line of the runway,extending,whereverpossible,over a distanceof 900 m from the runway

threshold.In addition,thesystemshall havetwo siderows of lights,extending270m from the

threshold,andtwo crossbars,oneat 150 m andoneat 300 m from the threshold,all asshownin

Figure 5-14. Where the serviceability level of the approachlights specified as maintenance

objectivesin 10.5.7canbedemonstrated,thesystemmay havetwo siderowsof lights,extending

240m from thethreshold,andtwo crossbars,oneat 150 m andoneat 300 m from thethreshold,

all asshownin Figure5-15.
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Note.— The lengthof 900 m is basedon providing guidancefor operationsundercategoryI, II

and111 conditions.Reducedlengthsmay supportcategoryII and III operationsbut may impose

limitationson category'1 operations.SeeAttachmentA, Section11.

5.3.4.23 Thelights forming thecentreline shallbeplacedat longitudinal intervalsof 30 m with

the innermostlights located30m from thethreshold.

5.3.4.24 The lights forming the siderows shall be placedon eachsideof the centreline, at a

longitudinalspacingequalto thatof thecentreline lightsandwith thefirst light located30m from

the threshold.Where the serviceability level of the approachlights specifiedas maintenance

objectivesin 10.5.7canbedemonstrated,lights forming thesiderowsmaybeplacedon eachside

of the centreline, at a longitudinal spacingof 60 m with the first light located60 m from the

threshold.Thelateralspacing(or gauge)betweentheinnermostlightsof thesiderowsshallbenot

lessthan18 m nor morethan22.5m, and preferably18 m, but in anyeventshall beequalto that

of thetouchdownzonelights.

5.3.4.25 The crossbarprovidedat 150 m from the thresholdshall fill in the gapsbetweenthe

centreline andsiderow lights.

5.3.4.26 The crossbarprovidedat 300 m from the thresholdshall extendon both sidesof the

centreline lights to a distanceof 15 m from thecentreline.

5.3.4.27 If the centreline beyonda distanceof 300 m from the thresholdconsistsof lights as

describedin 5.3.4.31b) or 5.3.4.32b), additionalcrossbarsof lights shall be providedat 450 m,

600m and750 m from thethreshold.
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30 m or 60 m3.0 m- 4 5 m

15 m
Runway edge light

Runway centre hne ight

Runway touchdown zone light (TDZ)

60 m max

Centre hne barrette

Side row ba'rette

Equal to that of TDZ'

4 m 'nnm

Crossbar
300 m

30 m

Crossbar

30 "i

Threshold— r-

IB *n - 22.5 m
18 m preferable

Threshold lights
spacing 3 0 m max

Figure 5-14. Inner 300m approach and runway lighting for precision approach runways,

categoriesII and III
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Figure 5-15.Inner 300 m approach and runway lighting for precision approach runways,

categoriesII and III, where the serviceability levelsof the lights specifiedasmaintenance

objectivesin Chapter 10 can bedemonstrated

5.3.4.28 Wheretheadditionalcrossbarsdescribedin 5.3.4.27areincorporatedin thesystem,the

outerendsof thesecrossbarsshall lie on two straightlinesthateitherareparallel to thecentreline

or convergeto meetthe runwaycentreline 300m from thethreshold.

5.3.4.29 Thesystemshall lie asnearlyaspracticablein thehorizontalplanepassingthroughthe

threshold,provided
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that:

a) no objectotherthanan ILS or MLS azimuthantennashall protrudethroughthe plane

of theapproachlights within adistanceof 60 m from thecentreline of thesystem;and

b) no light otherthana light locatedwithin the centralpart of a crossbaror a centreline

barrette(not theirextremities)shall bescreenedfrom anapproachingaircraft.

Any ILS or MLS azimuthantennaprotrudingthroughtheplaneof the lightsshall betreatedasan

obstacleandmarkedandlightedaccordingly.

Characteristics

5.3.4.30 Thecentreline of a precisionapproachcategoryII and III lighting systemfor the first

300m from thethresholdshall consistof barrettesshowingvariablewhite,exceptthat,wherethe

thresholdis displaced300m or more,thecentreline mayconsistof singlelight sourcesshowing

variablewhite. Wherethe serviceabilitylevel of the approachlights specifiedas maintenance

objectivesin 10.5.7can bedemonstrated,thecentreline of a precisionapproachcategoryII and

111 lighting systemfor thefirst 300m from thethresholdmayconsistof either:

a) barrettes,wherethecentreline beyond300m from thethresholdconsistsof barrettes

as describedin 5.3.4.32a);or

b) alternatesingle light sourcesand barrettes,wherethecentreline beyond300 m from

the thresholdconsistsof singlelight sourcesasdescribedin 5.3.4.32b), with theinnermost

single light sourcelocated30 m and the innermostbarrettelocated60 m from the

threshold;or

c) singlelight sourceswherethethresholdis displaced300m or more;all of which shall

showvariablewhite.

5.3.4.31 Beyond300m from thethresholdeachcentreline light positionshallconsistof either:

a) a barretteasusedon the inner300m; or

b) two light sourcesin thecentral300 m of thecentreline andthreelight sourcesin the

outer300m of thecentreline; all of which shallshowvariablewhite.
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5.3.4.32 Where the serviceability level of the approach lights specified as maintenance

objectivesin 10.5.7canbedemonstrated,beyond300m from thethresholdeachcentreline light

positionmayconsistof either:

a) a barrette;or

b) a singlelight source;

all of which shallshowvariablewhite.

5.3.4.33 The barrettesshall be at least4 m in length.When barrettesarecomposedof lights

approximatingto point sources,the lights shall be uniformly spacedat intervalsof not morethan

1.5 m.

5.3.4.34 If thecentreline beyond300m from thethresholdconsistsof barrettesasdescribedin

5.3.4.31a)or 5.3.4.32a),eachbarrettebeyond300 m shall besupplementedby a flashing light,

exceptwheresuchlighting is consideredunnecessarytakinginto accountthecharacteristicsof the

systemandthenatureof the meteorologicalconditions.

5.3.4.35 Eachflashinglight asdescribedin 5.3.4.34shallbeflashedtwiceasecondin sequence,

beginningwith theoutermostlight andprogressingtowardthethresholdto the innermostlight of

the system.The designof the electricalcircuit shall be such that theselights can be operated

independentlyof theotherlightsof theapproachlighting system.

5.3.4.36 Thesiderow shall consistof barrettesshowingred.The lengthof a siderow barrette

andthespacingof its lightsshall beequalto thoseof thetouchdownzonelight barrettes.

5.3.4.37 Thelightsformingthecrossbarsshallbefixed lightsshowingvariablewhite.Thelights

shall be uniformly spacedat intervalsof not morethan2.7 m.

5.3.4.38 The intensityof thered lightsshall becompatiblewith the intensityof thewhite lights.

5.3.4.39 The lights shall be in accordancewith thespecificationsof Appendix2, FiguresA2-1

andA2-2.
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Note.— Theflight pathenvelopesusedin the designof theselights aregiven in AttachmentA,

FigureA-6.

5.3.5 Visualapproachslopeindicatorsystems

Application

5.3.5.1 A visualapproachslopeindicatorsystemshall be providedto servetheapproachto a

runwaywhetheror not the runway is servedby othervisualapproachaidsor by non-visualaids,

whereoneor moreof thefollowing conditionsexist:

a) the runway is used by turbojet or other aeroplaneswith similar approachguidance

requirements;

b) thepilot of any typeof aeroplanemayhavedifficulty in judgingtheapproachdueto:

1) inadequatevisual guidancesuchas is experiencedduring an approachover water

or featurelessterrain by day or in the absenceof sufficient extraneouslights in the

approachareaby night;or

2) misleadinginformation such as is producedby deceptivesurroundingterrain or

runwayslopes;

c) thepresenceof objectsin theapproachareamayinvolveserioushazardif anaeroplane

descendsbelow the normal approachpath, particularly if thereare no non-visualor

other visualaidsto give warningof suchobjects;

d) physicalconditionsateitherendof the runwaypresenta serioushazardin theeventof

anaeroplaneundershootingor overrunningtherunway;and

e) terrain or prevalentmeteorologicalconditionsare such that the aeroplanemay be

subjectedto unusualturbulenceduringapproach.

Note.— Guidanceon the priority of installationof visual approachslope indicator systemsis

containedin AttachmentA, Section12.
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5.3.5.2 The standardvisual approachslopeindicatorsystemsshall consistof a PAPI or an

APAPI systemsconformingto the specificationscontainedin 5.3.5.9 to 5.3.5.21inclusive;as

shownin Figure5-16.

5.3.5.3 PAPI shall be providedwherethe codenumberis 3 or 4 when oneor more of the

conditionsspecifiedin 5.3.5.1 exist.

5.3.5.4 PAPI or APAPI shall be providedwherethecodenumberis 1 or 2 whenoneor more

of theconditionsspecifiedin 5.3.5.1 exist.

5.3.5.5 Wherea runwaythresholdis temporarilydisplacedfrom the normalpositionandone

or moreof theconditionsspecifiedin 5.3.5.1 exist,a PAPI shall beprovidedexceptthatwherethe
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codenumberis 1 or 2 an APAPI may beprovided.

Approachslopeandelevationsettingof light beams

5.3.5.6 Theapproachslopeshall beappropriatefor useby theaeroplanesusingtheapproach.

5.3.5.7 Theelevationsettingof the top of the red-light beamsof thewing barand fly-up light

units shall besuchthat,during an approach,the pilot of an aeroplaneto whom the w ing bar and

threefly-up light unitsarevisible would clearall objectsin theapproachareaby a safemargin if

anysuchlight did notappearred.

5.3.5.8 The azimuth spreadof the light beamshall be suitably restrictedwhere an object

locatedoutsidethe obstacleprotectionsurfaceof the system,but within the lateral limits of its

light beam, is found to extend above the plane of the obstacleprotection surface and an

aeronauticalstudy indicatesthat the object could adverselyaffect the safetyof operations.The

extentof therestrictionshall besuchthat theobjectremainsoutsidetheconfinesof thelight beam.

Note.— See5.3.5.27to 5.3.5.31concerningtherelatedobstacleprotectionsurface.

II •OHOLD

FLY-U:Lh>T JNIT5FIV-C'WNLIGHT L NITS WINGRAR
I IGH UN IS

Light beamsand elevationsettingsof PAPI and APAPIFigure 5-17.

Description

5.3.5.9 The PAPI systemshall consistof a wing bar of four sharptransitionmulti-lamp (or
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pairedsinglelamp)unitsequallyspaced.Thesystemshallbelocatedon the left sideof therunway

unlessit is physicallyimpracticableto do so.

Note.— Wherea runway is usedby aircraft requiringvisual roll guidancewhich is not provided

by other externalmeans,then a secondwing bar may be provided on the oppositesideof the

runway.

5.3.5.10 The APAPI systemshall consistof a wing bar of two sharptransitionmulti-lamp(or

pairedsingle lamp) units.The systemshall be locatedon the left sideof the runway unlessit is

physicallyimpracticableto do so.

Note.— Wherea runway is usedby aircraft requiringvisual roll guidancewhich is not provided

by otherexternalmeans,then a secondwing bar may be providedon the oppositesideof the

runway.

5.3.5.11 Thewing barof a PAPI shall beconstructedandarrangedin sucha mannerthata pilot

makinganapproachwill:

a) whenonor closeto theapproachslope,seethetwo unitsnearesttherunwayasredand

thetwo unitsfarthestfrom therunwayaswhite;

b) whenabovetheapproachslope,seetheoneunit nearesttherunwayasredandthethree

units farthestfrom the runwayaswhite; and whenfurther abovetheapproachslope,

see all theunitsaswhite;and

c) when belowtheapproachslope,seethethreeunitsnearestthe runwayasred andthe

unit farthestfrom the runwayaswhite; andwhenfurtherbelowtheapproachslope,seeall

the unitsasred.

5.3.5.12 Thewing barof an APAPI shall be constructedandarrangedin sucha mannerthat a

pilot makinganapproachwill:

a) whenon or closeto theapproachslope,seethe unit nearerthe runwayasred andthe

unit fartherfrom therunwayaswhite;

b) whenabovetheapproachslope,seeboththeunitsaswhite;and
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c) whenbelowtheapproachslope,seeboth the unitsasred.

Siting

5.3.5.13 Thelight unitsshall be locatedasin thebasicconfigurationillustratedin Figure5-18,

subjectto the installationtolerancesgiven therein.Theunitsforminga wing barshall bemounted

soasto appearto thepilot of anapproachingaeroplaneto besubstantiallyin ahorizontalline.The

light unitsshall bemountedaslow aspossibleandshall befrangible.

Characteristicsof the light units

5.3.5.14 Thesystemshall besuitablefor bothdayandnightoperations.

5.3.5.15 Thecolourtransitionfrom red to white in the verticalplaneshall besuchasto appear

to an observer,at a distanceof not lessthan300 m, to occurwithin a vertical angleof not more

than3'.

5.3.5.16 At full intensitythered light shallhavea Y coordinatenotexceeding0.320.

5.3.5.17 Thelight intensitydistributionof thelight unitsshallbeasshownin Appendix2,Figure

A2-22.

Note.— Seethe AerodromeDesignManual (Doc 9157),Part4, for additionalguidanceon the

characteristicsof light units.

5.3.5.18 Suitable intensity control shall be provided so as to allow adjustmentto meet the

prevailingconditionsandto avoiddazzlingthepilot duringapproachand landing.

5.3.5.19 Eachlight unit shall becapableof adjustmentin elevationsothatthe lower limit of the

white partof the beammay be fixed at any desiredangleof elevationbetweenl°30' andat least

4°30'abovethehorizontal.
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5.3.5.20 Thelight unitsshall besodesignedthatdepositsof condensation,dirt, etc.,onoptically

transmittingor reflectingsurfacesshall interfereto the leastpossibleextentwith the light signals

andshallnotaffectthecontrastbetweentheredandwhitesignalsandtheelevationof thetransition

sector.

Runway

10m
(±1mj

6 m
(±1mj

Typical PAPI wing bar Typical APAPI wing bar

INSTALLATION TOLERANCES

a) Wherea PAPI or APAPI is installedon a

runwaynotequippedwith an ILS or MLS, the

distanceDI shall be calculatedto ensurethat

the lowest height at which a pilot will seea

correctapproachpathindication(Figure5-19,

angleB for aPAPIandangleA for anAPAPI)

provides the wheel clearance over the

thresholdspecifiedin Table5-2 for the most

demanding amongst aeroplanes regularly

usingtherunway.

b) Wherea PAPI or APAPI is installedon a

runway equippedwith an ILS and/or MLS,

thedistanceDI shall becalculatedto provide

theoptimumcompatibilitybetweenthevisual

c) If a wheel clearance,greater than that

specifiedin a) aboveis requiredfor specific

aircraft, this can be achievedby increasing

DI.

d) Distance DI shall be adjusted to

compensate for differences in elevation

betweenthe lenscentresof the light unitsand

thethreshold.

e)To ensurethat unitsaremountedaslow as

possibleandto allow for anytransverseslope,

small height adjustmentsof up to 5 cm

between units are acceptable. A lateral

gradientnot greaterthan 1.25 percentcanbe
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and non-visualaids for the rangeof eye-to-

antennaheightsof the aeroplanesregularly

usingthe runway.Thedistanceshall beequal

to thatbetweenthethresholdandtheeffective

origin of the ILS glidepathor MLS minimum

glide path, as appropriate,plus a correction

factor for the variation of eye-to-antenna

heights of the aeroplanesconcerned.The

correctionfactor is obtainedby multiplying

the averageeye-to-antennaheight of those

aeroplanesby the cotangentof the approach

angle. However, the distanceshall be such

that in no casewill the wheelclearanceover

the thresholdbe lower than that specifiedin

column(3) of Table5-2.

Note.— SeeSection5.2.5 for specifications

on aiming point marking. Guidanceon the

harmonizationof PAPI, ILS and/or MLS

signalsis containedin theAerodromeDesign

Manual(Doc9157),Part4.

acceptedprovided it is uniformly applied

acrosstheunits.

f) A spacingof 6 m (±1 m) betweenPAPI

unitsshouldbe usedon codenumbers1 and

2. In suchanevent,the inner PAPI unit shall

be locatednot lessthan10 m (±1 m) from the

runwayedge.

Note.— Reducingthe spacingbetweenlight

units resultsin a reductionin usablerangeof

thesystem.

g) The lateral spacingbetweenAPAPI units

may be increasedto 9 m (±1 m) if greater

rangeis requiredor later conversionto a full

PAPI is anticipated.In the latter case,the

innerAPAPI unit shallbelocated15 m (±1 m)

from therunwayedge.

Figure 5-18. Siting of PAPI and APAPI
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PAPI WING BAR THRESHOLD

Theheightof thepilot’s eyeabovetheaircraft’s ILS glide path/MLSantennavarieswith the type

of aeroplaneandapproachattitude.Harmonizationof the PAPI signaland ILS glide pathand/or

MLS minimumglidepathto a point closerto thethresholdmaybeachievedby increasingtheon-

coursesectorfrom 20 to 30. Thesettinganglesfor a 3° glide slopewould thenbe 2°25’, 2°45’,

3°15’ and3°35’.

A — 3° PAPI ILLUSTRATED

B — 3° APAPI ILLUSTRATED

Figure 5-19. Light beamsand angleof elevationsetting of PAPI and APAPI
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Table 5-2.Wheel clearanceover threshold for PAPI and APAPI

a. In selectingtheeye-to-whcclheightgroup,only aeroplanesmeantto usethesystemon a regularbasisshallbeconsidered.The

Eye-to-wheelheightof aeroplane

In theapproachconfiguration3

(1)

Desiredwheelclearance

(metres)b’c

(2)

Minimum wheelclearance

(meters)d

(3)

Up to but not including3 m 6 3e

3 m upto but not including5 m 9 4

5 m up to but not including8 m 9 5

8 up to but not including 18 m 9 6

mostdemandingamongstsuchaeroplanesshalldeterminetheeye-to-wheelheightgroup.
b. Wherepracticablethedesiredwheelclearancesshownin column(2)shallbeprovided.
c. Thewheelclearancesin column(2) may bereducedto no lessthanthosein column(3) whereanaeronauticalstudy indicates
thatsuchreducedwheelclearancesareacceptable.
d. Whenareducedwheelclearanceis providedat a displacedthresholdit shallbeensuredthat thecorrespondingdesiredwheel
clearancespecifiedin column(2) will beavailablewhenan aeroplaneat the top endof theeye-to-wheelheightgroupchosen
overfliestheextremityof therunway.
e.This wheelclearancemay bereducedto 1.5 m on runwaysusedmainly by light-weightnon-turbojetaeroplanes.

Approach slopeand elevationsettingof light units

5.3.5.21 The approachslope as defined in Figure 5-19 shall be appropriatefor use by the

aeroplanesusingtheapproach.

5.3.5.22 When the runway is equippedwith an ILS and/orMLS, the siting and the angleof

elevationof the light units shall be suchthat the visual approachslopeconformsas closelyas

possiblewith theglide pathof theILS and/ortheminimumglide pathof theMLS, asappropriate.

5.3.5.23 Theangleof elevationsettingsof the light units in a PAPI wing barshall besuchthat,

duringanapproach,the pilot of anaeroplaneobservinga signalof onewhite andthreeredswill

clearall objectsin theapproachareaby asafemargin(seeTable5-2).

5.3.5.24 Theangleof elevationsettingsof the light units in an APAPI wing bar shall besuch

that,during an approach,the pilot of an aeroplaneobservingthe lowestonslopesignal, i.e. one

white andonered,will clearall objectsin theapproachareaby a safemargin(seeTable5-2).

5.3.5.25 The azimuth spreadof the light beam shall be suitably restrictedwherean object
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locatedoutsidetheobstacleprotectionsurfaceof thePAPIor APAPI system,but within thelateral

limits of its light beam,is found to extendabovethe planeof theobstacleprotectionsurfaceand

anaeronauticalstudyindicatesthattheobjectcouldadverselyaffectthesafetyof operations.The

extentof therestrictionshallbesuchthattheobjectremainsoutsidetheconfinesof thelight beam.

Note.— See5.3.5.27to 5.3.5.31concerningtherelatedobstacleprotectionsurface.

5.3.5.26 Wherewing barsare installedon eachside of the runway to provide roll guidance,

correspondingunits shall be set at the sameangleso that the signalsof eachwing bar change

symmetricallyat thesametime.

Obstacleprotectionsurface

Note.— Thefollowing specificationsapply to PAPI andAPAPI.

5.3.5.27 An obstacleprotectionsurfaceshall be establishedwhen it is intendedto provide a

visualapproachslopeindicatorsystem.

5.3.5.28 Thecharacteristicsof theobstacleprotectionsurface,i.e.origin,divergence,lengthand

slope,shallcorrespondto thosespecifiedin therelevantcolumnof Table5-3andin Figure5-20.

5.3.5.29 New objectsor extensionsof existingobjectsshall not be permittedaboveanobstacle

protectionsurfaceexceptwhen,in theopinionof theAuthority, thenewobjector extensionwould

beshieldedby anexistingimmovableobject.

Note.— Circumstancesin which theshieldingprinciple may reasonablybeappliedaredescribed

in theAirport ServicesManual(Doc9137),Part6.

5.3.5.30 Existingobjectsaboveanobstacleprotectionsurfaceshall beremovedexceptwhen,in

the opinion of the Authority, the object is shieldedby an existing immovableobject,or after

aeronauticalstudy it is determinedthat the object would not adverselyaffect the safety of
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operationsof aeroplanes.

Table 5-3.Dimensionsand slopesof the obstacleprotection surface

Runwaytype/codenumber

Non-instrument Instrument

Codenumber Codenumber

SurfaceDimensions 1 2 3 4 1 2 3 4

Lengthof inneredge(m) 60 80 150 150 150 150 300 300

Distancefrom the visual

approachslopeindicator Di+30 Di+60 Di+60 Di+60 Di+60 Di+60 Di+60 Di+60
system0(m)

Divergence(eachside)

(%)
10 10 10 10 15 15 15 15

Total length(m) 7500 7500 15000 15000 7500 7500 15000 15000

Slope

a) PAPIb _a 1.9° 1.9° 1.9° 1.9° 1.9° 1.9° 1.9°

b) APAPIb A-O.90 A-O.90 - - A-O.90 A-O.90 - -
a.No slopehasbeenspecifiedif asystemis unlikely to beusedon runwaytype/codenumberindicated.
b. Anglesasindicatedin Figure5-19.
c. Di is thedistanceof thevisualapproachslopeindicatorsystemfrom thresholdprior to anydisplacementto
remedyobjectpenetrationof theOPS(referFigure5-18).Thestartof theOPSis fixed to thevisualapproach
slopeindicatorsystemlocation,suchthatdisplacementof thePAPI resultsin anequaldisplacementof thestart
of theOPS.See5.3.5.31e).
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Section A A

Figure 5-20. Obstacleprotection surfacefor visual approach slopeindicator

systems

5.3.5.31 Where an aeronauticalstudy indicatesthat an existing object extendingabovean

obstacleprotectionsurface(OPS)could adverselyaffect the safetyof operationsof aeroplanes,

oneor moreof thefollowing measuresshall betaken:

a) removetheobject;

b) suitablyraisetheapproachslopeof thesystem;

c) reducetheazimuthspreadof thesystemsothattheobjectis outsidetheconfinesof the

beam;

d) displacetheaxisof thesystemanditsassociatedobstacleprotectionsurfaceby nomore

than5°; and

e) suitably displacethe systemupwind of the thresholdsuchthat the object no longer

penetratestheOPS.
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Note1.— Guidanceon this issueis containedin theAerodromeDesignManual(Doc 9157),Part

4.

Note2.— Thedisplacementof thesystemupwindof thethresholdreducestheoperationallanding

distance.

5.3.6 Circling guidancelights

Application

5.3.6.1 Circling guidancelightsshallbeprovidedwhenexistingapproachandrunwaylighting

systemsdo notsatisfactorilypermitidentificationof therunwayand/orapproachareato acircling

aircraft in theconditionsfor which it is intendedthe runwaybeusedfor circling approaches.

Location

5.3.6.2 Thelocationandnumberof circling guidancelightsshall beadequateto enablea pilot,

asappropriate,to:

a) join thedownwindlegor align andadjusttheaircraft’strackto therunwayata required

distancefrom it andto distinguishthethresholdin passing;and

b) keepin sighttherunwaythresholdand/orotherfeatureswhich will makeit possibleto

judge the turn on to baseleg and final approach,taking into accountthe guidance

providedby othervisualaids.

5.3.6.3 Circling guidancelights shouldconsistof:

a) lights indicatingthe extendedcentreline of the runwayand/orpartsof any approach

lighting system;or

b) lights indicatingthe positionof therunwaythreshold;or

c) lights indicatingthedirectionor locationof therunway;

or acombinationof suchlightsasis appropriateto therunwayunderconsideration.
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Note.— Guidanceon installationof circling guidancelights is given in the AerodromeDesign

Manual(Doc9157),Part4.

Characteristics

53.6.4 Circling guidancelightsshallbefixed or flashinglightsof an intensityandbeamspread

adequatefor the conditionsof visibility andambientlight in which it is intendedto makevisual

circling approaches.Theflashinglightsshallbewhite,andthesteadylightseitherwhiteor gaseous

dischargelights.

53.6.5 Thelightsshallbedesignedandbeinstalledin sucha mannerthattheywill notdazzle

or confusea pilot whenapproachingto land,takingoff or taxiing!

5.3.7 Runwaylead-in lighting systems

Application

53.7.1 A runwaylead-inlighting systemshallbeprovidedwhereit is desiredto providevisual

guidancealong a specificapproachpath, for reasonssuchasavoiding hazardousterrain or for

purposesof noiseabatement.

Note.— Guidanceon providinglead-inlighting systemsis givenin theAerodromeDesignManual

(Doc9157),Part4.

Location

53.7.2 A runway lead-in lighting systemshall consistof groupsof lights positionedsoasto

definethedesiredapproachpathandsothatonegroupmay besightedfrom the precedinggroup.

The intervalbetweenadjacentgroupsshall not exceedapproximately1 600 m.

Note.— Runwaylead-inlighting systemsmaybecurved,straightor a combinationthereof.
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5.3.7.3 A runway lead-in lighting systemshall extendfrom a point as determinedby the

Certified AerodromeOperator,up to a point wheretheapproachlighting system,if provided,or

therunwayor therunwaylighting systemis in view

Characteristics

5.3.7.4 Eachgroupof lights of a runway lead-in lighting systemshallconsistof at leastthree

flashinglights in a linearorclusterconfiguration.Thesystemmaybeaugmentedby steadyburning

lights wheresuchlights would assistin identifying thesystem.

5.3.7.5 Theflashinglightsandthesteadyburninglights shall bewhite.

5.3.7.6 Wherepracticable,theflashinglights in eachgroupshallflash in sequencetowardsthe

runway.

5.3.8 Runway Threshold Identification Lights

Application

5.3.8.1 Runwaythresholdidentificationlightsshall be installed:

a) at the threshold of a non-precisionapproachrunway when additional threshold

conspicuity is necessaryor where it is not practicableto provide other approach

lighting aids;and

b) where a runway threshold is permanentlydisplacedfrom the runway extremity or

temporarilydisplacedfrom the normal positionand additionalthresholdconspicuity

is necessary.

Location

5.3.8.2 Runwaythresholdidentificationlightsshallbelocatedsymmetricallyabouttherunway

centreline, in line with the thresholdandapproximately10 m outsideeachline of runwayedge
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lights.

Characteristics

5.3.8.3 Runway threshold identification lights shall be flashing white lights with a flash

frequencybetween60and120perminute.

5.3.8.4 Thelightsshall bevisibleonly in thedirectionof approachto therunway.

5.3.9 Runway EdgeLights

Application

5.3.9.1 Runwayedgelights shall be providedfor a runway intendedfor useat night or for a

precisionapproachrunwayintendedfor useby dayor night.

5.3.9.2 Runway edge lights shall be provided on a runway intended for take-off with an

operatingminimum belowan RVR of theorderof 800m by day.

Location

5.3.9.3 Runwayedgelightsshall beplacedalongthefull lengthof the runwayandshall be in

two parallelrowsequidistantfrom thecentreline.

5.3.9.4 Runwayedgelights shallbe placedalongtheedgesof theareadeclaredfor useasthe

runwayor outsidetheedgesof theareaat a distanceof not morethan3 m.

5.3.9.5 Wherethe width of the areawhich could be declaredas runway exceeds60 m, the

distancebetweenthe rows of lights shall be determinedtaking into accountthe natureof the

operations,the light distributioncharacteristicsof the runway edgelights, and othervisualaids

servingtherunway.
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53.9.6 Thelights shall be uniformly spacedin rowsat intervalsof not morethan60 m for an

instrumentrunway,and at intervalsof not more than 100 m for a non-instrumentrunway.The

lights on oppositesidesof the runway axis shall be on lines at right anglesto that axis. At

intersectionsof runways,lights may be spacedirregularly or omitted, provided that adequate

guidanceremainsavailableto the pilot.

Characteristics

53.9.7 Runwayedgelightsshall befixed lightsshowingvariablewhite,exceptthat:

a) in thecaseof adisplacedthreshold,thelights betweenthebeginningof therunwayand

thedisplacedthresholdshallshowred in theapproachdirection;and

b) a sectionof the lights 600 m or one-thirdof therunway length,whicheveris the less,

at the remoteendof the runway from the endat which the take-off run is started,may

show yellow.

53.9.8 The runway edge lights shall show at all anglesin azimuth necessaryto provide

guidanceto a pilot landing or taking off in either direction.When the runway edgelights are

intendedto providecircling guidance,theyshallshowatall anglesin azimuth(see53.6.1).

53.9.9 In all anglesof azimuthrequiredin 53.9.8,runwayedgelights shallshowat anglesup

to 15°abovethe horizontalwith an intensityadequatefor theconditionsof visibility andambient

light in which useof therunwayfor take-offor landingis intended.In anycase,the intensityshall

beat least50cdexceptthatatanaerodromewithoutextraneouslighting, the intensityof thelights

may bereducedto not lessthan25 cd to avoiddazzlingthepilot.

53.9.10 Runwayedgelights on a precisionapproachrunwayshall be in accordancewith the

specificationsof Appendix2, FigureA2-9 or A2-10.

53.10 RunwayThresholdandWing BarLights(seeFigure5-21)

Applicationof runwaythresholdlights
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5.3.10.1 Runwaythresholdlights shall be providedfor a runwayequippedwith runwayedge

lights, excepton a non- instrumentor non-precisionapproachrunway where the thresholdis

displacedandwing bar lightsareprovided.

Locationof runwaythresholdlights

5.3.10.2 Whena thresholdis at theextremityof a runway,the thresholdlights shall be placed

in a row at right anglesto therunwayaxisasnearto theextremityof the runwayaspossibleand,

in anycase,not morethan3 m outsidetheextremity.

5.3.10.3 Whena thresholdis displacedfrom theextremityof a runway,thresholdlightsshall be

placedin a row at right anglesto therunwayaxisat thedisplacedthreshold.

5.3.10.4 Thresholdlighting shallconsistof:

a) on a non-instrumentor non-precisionapproachrunway,at leastsix lights;

b) on a precisionapproachrunway categoryI, at leastthe numberof lights that would

be requiredif the lights wereuniformly spacedat intervalsof 3 m betweenthe rows

of runwayedgelights;and

c) on a precisionapproachrunway categoryII or III, lights uniformly spacedbetween

therowsof runwayedgelightsat intervalsof not morethan3 m.

5.3.10.5 Thelights prescribedin 5.3.10.4a)andb) shall beeither:

a) equallyspacedbetweentherowsof runwayedgelights;or

b) symmetricallydisposedaboutthe runway centreline in two groups,with the lights

uniformly spacedin eachgroupandwith a gapbetweenthegroupsequalto thegauge

of the touchdownzonemarkingor lighting, wheresuchis provided,or otherwisenot

morethanhalf thedistancebetweentherowsof runwayedgelights.

Applicationof wing bar lights

5.3.10.6 Wing bar lights shall be provided on a precisionapproachrunway when additional

conspicuityis considereddesirable.
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5.3.10.7 Wing bar lights shall be provided on a non-instrumentor non-precisionapproach

runway wherethe thresholdis displacedand runway thresholdlights are required,but are not

provided.

Locationof wing bar lights

5.3.10.8 Wing bar lights shall be symmetricallydisposedaboutthe runway centreline at the

thresholdin two groups,i.e. wing bars.Each wing bar shall be formed by at least five lights

extendingat least10 m outwardfrom, andat right anglesto, the line of the runwayedgelights,

with the innermostlight of eachwing bar in the line of therunwayedgelights.
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Characteristicsof runwaythresholdandwing bar lights

5.3.10.9 Runway thresholdand wing bar lights shall be fixed unidirectional lights showing

greenin thedirectionof approachto the runway.The intensityandbeamspreadof thefightsshall

be adequatefor the conditionsof visibility and ambient light in which useof the runway is

intended.

5.3.10.10 Runwaythresholdlights on a precisionapproachrunwayshall be in accordancewith

thespecificationsof Appendix2, FigureA2-3.

5.3.10.11 Thresholdwing bar lightson a precisionapproachrunwayshall be in accordancewith

thespecificationsof Appendix2, FigureA2-4.

5.3.11 RunwayEndLights(seeFigure5-21)

Application

5.3.11.1 Runwayendlightsshall be providedfor a runwayequippedwith runwayedgelights.

Note.— Whenthethresholdis at therunwayextremity,fittings servingasthresholdlights maybe

usedasrunwayendlights.

Location

5.3.11.2 Runwayend lights shall be placedon a line at right anglesto the runwayaxisasnear

to theendof therunwayaspossibleand,in anycase,not morethan3 m outsidetheend.

5.3.11.3 Runwayendlighting shall consistof at leastsix lights.The lightsshouldbeeither:

a) equallyspacedbetweentherowsof runwayedgelights;or

b) symmetricallydisposedabout the runway centre line in two groupswith the lights

uniformly spacedin eachgroupandwith a gapbetweenthe groupsof not morethan

half thedistancebetweenthe rowsof runwayedgelights.
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For a precisionapproachrunway categoryIII, the spacingbetweenrunway end lights, except

betweenthetwo innermostlights if agapis used,shall not exceed6 m.

Characteristics

5.3.11.4 Runwayend lights shall be fixed unidirectionallights showingred in thedirectionof

the runway.The intensityand beamspreadof the lights shall be adequatefor the conditionsof

visibility andambientlight in which useof therunwayis intended.

5.3.11.5 Runwayend lights on a precisionapproachrunway shall be in accordancewith the

specificationsof Appendix2, FigureA2-8

5.3.12 RunwayCentreLine Lights

Application

5.3.12.1 Runwaycentreline lights shall beprovidedon a precisionapproachrunwaycategory

II or III.

5.3.12.2 Runwaycentreline lights shall be providedon a precisionapproachrunwaycategory

I, particularly when the runway is usedby aircraft with high landingspeedsor wherethe width

betweenthe runwayedgelights is greaterthan50 m.

5.3.12.3 Runwaycentreline lights shall be providedon a runwayintendedto beusedfor take¬

off with anoperatingminimum belowan RVR of theorderof 400m.

5.3.12.4 Runwaycentreline lights shall be providedon a runway intendedto be usedfor take¬

off with anoperatingminimumof anRVRof theorderof 400m or higherwhenusedby aeroplanes

with a very high take-offspeed,particularly wherethe width betweenthe runway edgelights is

greaterthan50 m.

Location
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5.3.12.5 Runwaycentreline lightsshall be locatedalongthecentreline of the runway,except

thatthelights may beuniformly offsetto thesamesideof therunwaycentreline by not morethan

60 cm whereit is not practicableto locatethemalongthecentreline. The lights shall be located

from the threshold to the end at longitudinal spacingof approximately 15 m. Where the

serviceabilitylevel of the runwaycentreline lights specifiedasmaintenanceobjectivesin 10.5.7

or 10.5.1 1, asappropriate,canbedemonstratedandtherunwayis intendedfor usein runwayvisual

rangeconditionsof 350m or greater,the longitudinalspacingmaybeapproximately30 m.

Note.— Existingcentreline lighting wherelights arespacedat 7.5 m neednot be replaced.

5.3.12.6 Centre line guidancefor take-off from the beginningof a runway to a displaced

thresholdshall beprovidedby:

a) an approachlighting system if its characteristicsand intensity settingsafford the

guidancerequiredduring take-offand it doesnot dazzlethe pilot of anaircraft taking

off; or

b) runwaycentreline lights;or

c) barrettesof at least3 m in lengthandspacedat uniform intervalsof 30 m, asshown

in Figure5-22,designedso that their photometriccharacteristicsand intensitysetting

afford the guidancerequiredduring take-off without dazzlingthe pilot of an aircraft

takingoff.

Wherenecessary,provisionshall be madeto extinguishthosecentreline lights specifiedin b) or

resetthe intensityof theapproachlighting systemor barretteswhenthe runway is beingusedfor

landing.In nocaseshouldonly thesinglesourcerunwaycentreline lightsshowfrom thebeginning

of therunwayto a displacedthresholdwhentherunwayis beingusedfor landing.

Characteristics

5.3.12.7 Runway centre line lights shall be fixed lights showing variable white from the

thresholdto thepoint 900m from the runwayend;alternateredandvariablewhite from 900m to

300m from therunwayend;andred from 300m to the runwayend,exceptthat for runwaysless
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5.3.12.8 Runwaycentreline lights shall be in accordancewith the specificationsof Appendix

2, FigureA2-6 or A2-7.

5.3.13RunwayTouchdownZoneLights

Application

5.3.13.1 Touchdownzone(TDZ) lightsshall be providedin thetouchdownzoneof a precision

approachrunwaycategoryII or III.

Location

5.3.13.2 Touchdownzonelights shall extendfrom the thresholdfor a longitudinaldistanceof

900m, exceptthat,on runwayslessthan 1 800m in length,thesystemshall beshortenedsothat

it doesnot extendbeyondthe midpoint of the runway.The patternshall be formed by pairsof

barrettessymmetrically locatedabout the runway centreline. The lateral spacingbetweenthe

innermost lights of a pair of barrettesshall be equal to the lateral spacingselectedfor the

touchdownzonemarking.Thelongitudinalspacingbetweenpairsof barrettesshallbeeither30 m

or 60 m.

Note.— To allow for operationsat lower visibility minima, it may be advisableto usea 30 m

longitudinalspacingbetweenbarrettes.

Characteristics

5.3.13.3 A barretteshall becomposedof at leastthreelights with a spacingbetweenthe lights

of not morethan1.5 m.

5.3.13.4 A barretteshall benot lessthan3 m nor morethan4.5m in length.

5.3.13.5 Touchdownzonelights shall befixed unidirectionallights showingvariablewhite.
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5.3.13.6 Touchdownzonelights shall be in accordancewith thespecificationsof Appendix2,

FigureA2-5.

5.3.14 SimpleTouchdownZoneLights

Note.— The purposeof simple touchdown zone lights is to provide pilots with enhanced

situationalawarenessin all visibility conditionsand to help enablepilots to decidewhetherto

commencea go-aroundif theaircrafthasnot landedby a certainpointontherunway.It is essential

thatpilotsoperatingataerodromeswith simpletouchdownzonelightsbefamiliar with thepurpose

of theselights.

Application

5.3.14.1 Except whereTDZ lights are provided in accordancewith paragraph5.3.13,at an

aerodromewhere the approachangle is greaterthan 3.5 degreesand/or the Landing Distance

Availablecombinedwith other factorsincreasesthe risk of an overrun,simple touchdownzone

lightsshall beprovided.

Location

5.3.14.2 Simple touchdownzone lights shall be a pair of lights locatedon eachside of the

runwaycentreline0.3m beyondtheupwindedgeof thefinal touchdownzonemarking.Thelateral

spacingbetweenthe inner lights of the two pairsof lights shall be equal to the lateral spacing

selectedfor the touchdownzonemarking.Thespacingbetweenthe lights of the samepair shall

not be morethan 1.5 m or half the width of the touchdownzonemarking,whicheveris greater.

(SeeFigure5-23.)

5.3.14.3 Whereprovidedon a runwaywithout TDZ markings,simple touchdownzonelights

shall be installedin sucha positionthatprovidestheequivalentTDZ information.

Characteristics
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5.3.14.4 Simple touchdownzone lights shall be fixed unidirectional lights showing variable

white,alignedsoasto bevisible to the pilot of a landingaeroplanein thedirectionof approachto

the runway.

5.3.14.5 Simple touchdown zone lights shall be in accordancewith the specificationsin

Appendix2, FigureA2-5.

Note.— As agoodoperatingpractice,simpletouchdownzonelightsaresuppliedwith poweron a

separatecircuit to otherrunway lighting sothat they may be usedwhenotherlighting is switched

5.3.15RapidExit TaxiwayIndicatorLights

Note.— The purposeof rapid exit taxiway indicator lights (RETILs) is to provide pilots with

distance-to-goinformationto the nearestrapid exit taxiwayon the runway,to enhancesituational

awarenessin low visibility conditionsandenablepilots to apply brakingactionfor moreefficient
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roll-out and runwayexit speeds.It is essentialthatpilotsoperatingat aerodromeswith runway(s)

displayingrapidexit taxiway indicatorlights befamiliar with thepurposeof theselights.

Application

5.3.15.1 Rapidexit taxiway indicator lights shall be providedon a runway intendedfor usein

runwayvisualrangeconditionslessthanavalueof 350m and/orwherethetraffic densityis heavy.

Note.— SeeAttachmentA, Section14.

5.3.15.2 Rapid exit taxiway indicator lights shall not be displayedin the eventof any lamp

failureor otherfailure thatpreventsthedisplayof the light patterndepictedin Figure5-24,in full.

Location

5.3.15.3 A setof rapidexit taxiway indicatorlights shall be locatedon therunwayon thesame

sideof the runwaycentreline astheassociatedrapid exit taxiway, in theconfigurationshownin

Figure5-24. In eachset,the lights shall be located2 m apartand the light nearestto the runway

centreline shall bedisplaced2 m from therunwaycentreline.

5.3.15.4 Wheremorethanonerapidexit taxiwayexistsonarunway,thesetof rapidexit taxiway

indicatorlights for eachexit shall notoverlapwhendisplayed.
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Characteristics

5.3.15.5 Rapidexit taxiway indicator lights shall be fixed unidirectionalyellow lights,aligned

soasto be visible to thepilot of a landingaeroplanein thedirectionof approachto therunway.

5.3.15.6 Rapid exit taxiway indicator lights shall be in accordancewith the specificationsin

Appendix2, FigureA2-6 or FigureA2-7.asappropriate.

5.3.15.7 Rapidexit taxiway indicator lights shall be suppliedwith poweron a separatecircuit

to otherrunway lighting sothat they may be usedwhenotherlighting is switchedoff.

5.3.16 StopwayLights

Application

5.3.16.1 Stopwaylightsshall be providedfor a stopwayintendedfor useat night.

Location

5.3.16.2 Stopwaylightsshall beplacedalongthefull lengthof thestopwayandshall be in two
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parallel rowsthatareequidistantfrom thecentreline andcoincidentwith therowsof the runway

edgelights. Stopwaylights shall alsobe providedacrossthe endof a stopwayon a line at right

anglesto thestopwayaxisasnearto theendof thestopwayaspossibleand,in anycase,not more
than3 m outsidetheend.

Characteristics

5.3.16.3 Stopwaylights shall befixed unidirectionallights showingred in thedirectionof the

runway.

5.3.17 TaxiwayCentreLineLights

Application

5.3.17.1 Taxiway centreline lights shall be providedon an exit taxiway, taxiway and apron

intendedfor usein runwayvisual rangeconditionslessthana valueof 350m in sucha manneras

to providecontinuousguidancebetweenthe runwaycentreline and aircraft stands,exceptthat

theselights neednot be providedwherethe traffic density is light and taxiway edgelights and

centreline markingprovideadequateguidance.

5.3.17.2 Taxiwaycentreline lights shall be providedon a taxiway intendedfor useat night in

runway visual range conditions of 350 m or greater,and particularly on complex taxiway

intersectionsand exit taxiways,exceptthat theselights neednot be providedwherethe traffic

densityis light andtaxiwayedgelightsandcentreline markingprovideadequateguidance.

5.3.17.3 Taxiwaycentreline lights shall be providedon an exit taxiway,taxiway andapronin

all visibility conditionswherespecifiedascomponentsof anadvancedsurfacemovementguidance

andcontrolsystemin suchamannerasto providecontinuousguidancebetweentherunwaycentre

line andaircraftstands.

5.3.17.4 Taxiway centreline lights shall be providedon a runway forming part of a standard

taxi-routeand intendedfor taxiing in runwayvisual rangeconditionslessthana valueof 350m,
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exceptthat theselights neednot be providedwherethe traffic densityis light and taxiway edge

lightsandcentreline markingprovideadequateguidance.

Note.— See8.2.3 for provisionsconcerningthe interlocking of runway and taxiway lighting

systems.

5.3.17.5 Taxiway centreline lights shall be provided in all visibility conditionson a runway

forming part of a standardtaxi-route where specifiedas componentsof an advancedsurface

movementguidanceandcontrolsystem.

Characteristics

5.3.17.6 Exceptasprovidedfor in 5.3.17.8,taxiwaycentreline lights on a taxiway otherthan

anexit taxiwayandona runwayforming partof astandardtaxi-routeshallbefixed lightsshowing

greenwith beamdimensionssuchthatthelight is visibleonly from aeroplanesonor in thevicinity

of thetaxiway.

5.3.17.7 Taxiway centreline lights on anexit taxiwayshall be fixed lights. Alternatetaxiway

centreline lightsshallshowgreenandyellow from their beginningneartherunwaycentreline to

the perimeterof the ILS/MLS critical/sensitiveareaor the lower edgeof the inner transitional

surface,whicheveris farthestfrom therunway;andthereafterall lights shall showgreen(Figure

5-25).The first light in theexit centreline shall alwaysshowgreen,andthe light nearestto the

perimetershallalwaysshowyellow.

Note1.— Careis necessaryto limit thelight distributionof greenlightson or neara runwaysoas

to avoid possibleconfusionwith thresholdlights.

Note2.— For yellow filter characteristicsseeAppendix1, 2.2.

Note 3.— The sizeof the ILS/MLS critical/sensitiveareadependson the characteristicsof the

associatedILS/MLS andotherfactors.Guidanceis providedin Annex10,VolumeI, Attachments
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C andG.

Note4.— See5.4.3for specificationson runwayvacatedsigns.

5.3.17.8 Whereit is necessaryto denotethe proximity to a runway,taxiway centreline lights

shall be fixed lights showingalternatinggreenand yellow from the perimeterof the ILS/MLS

critical/sensitiveareaor theloweredgeof theinnertransitionalsurface,whicheveris farthestfrom

the runway,to therunwayandcontinuealternatinggreenandyellow until:

a) their endpoint neartherunwaycentreline; or

b) in the caseof the taxiway centre line lights crossingthe runway, to the opposite

perimeterof the ILS/MLS critical/sensitivearea or the lower edge of the inner

transitionalsurface,whicheveris farthestfrom therunway.

Note 1.— Careis necessaryto limit the light distributionof greenlightson or neara runwaysoas

to avoid possibleconfusionwith thresholdlights.

Note 2.— The provisionsof 5.3.17.8can form part of effective runway incursion prevention

measures.
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Taxiway intersection

LEGEND

o Runway centre line light
and runway edge light

• Taxiway edge light

• taxiway centre line light

Exit taxiway centre line lights

• Stop bar light

• Stop bar light
(unidirectional)

Intermediate holding position light
(unidirectional)

Figure 5-25. Taxiway lighting

5.3.17.9Taxiwaycentreline lights shall be in accordancewith thespecificationsof:

a) Appendix2. FigureA2-12,A2-13.or A2-14, for taxiwaysintendedfor usein runway

visual rangeconditionsof lessthana valueof 350 m; and

b) Appendix2, FigureA2-15 or A2-16.for othertaxiways.
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5.3.17.10 Wherehigherintensitiesarerequired,from anoperationalpointof view, taxiwaycentre

line lights on rapid exit taxiwaysintendedfor use in runway visual rangeconditionslessthana

valueof 350m shall be in accordancewith thespecificationsof Appendix2, FigureA2-12.The

numberof levelsof brilliancy settingsfor theselights shall be the sameas that for the runway

centreline lights.

5.3.17.11 Wheretaxiwaycentreline lights arespecifiedascomponentsof an advancedsurface

movementguidanceand control systemand where,from an operationalpoint of view, higher

intensitiesarerequiredto maintaingroundmovementsatacertainspeedin very low visibilities or

in bright daytime conditions, taxiway centre line lights shall be in accordancewith the

specificationsof Appendix2, FigureA2-17,A2-18or A2-19.

Note.— High-intensitycentreline lightsshouldonly beusedin caseof an absolutenecessityand

following a specificstudy.

Location

5.3.17.12 Taxiwaycentreline lightsshallnormallybelocatedon thetaxiwaycentreline marking,

exceptthat they may beoffset by not morethan30 cm whereit is not practicableto locatethem

on themarking.

Taxiway centre line lights on taxiways

Location

5.3.17.13 Taxiway centre line lights on a straight section of a taxiway shall be spacedat

longitudinalintervalsof not morethan30 m, exceptthat:

a) larger intervals not exceeding60 m may be usedwhere,becauseof the prevailing

meteorologicalconditions,adequateguidanceis providedby suchspacing;

b) intervalslessthan30 m shall beprovidedon shortstraightsections;and

c) on a taxiway intendedfor usein RVR conditionsof lessthan a valueof 350 m, the

longitudinalspacingshallnotexceed15 m.
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5.3.17.14 Taxiwaycentreline lights on a taxiwaycurveshall continuefrom thestraightportion
of thetaxiway at a constantdistancefrom theoutsideedgeof the taxiwaycurve.The lights shall
bespacedat intervalssuchthata clearindicationof thecurveis provided.

5.3.17.15 On a taxiway intendedfor usein RVR conditionsof lessthan a valueof 350 m, the
lights on a curveshall not exceedaspacingof 15 m, andon a curveof lessthan400 m radiusthe

lights shall be spacedat intervalsof not greaterthan7.5 m. This spacingshall extendfor 60 m
beforeandafter thecurve.

Note 1.— Spacingson curvesthathavebeenfoundsuitablefor a taxiway intendedfor usein RVR

conditionsof 350m or greaterare:

Curveradius Light spacing

up to 400m 7.5 m

401 m to 899m 15 m

900m or greater 30 m.

Note2.— See3.9.5andFigure3-2.

Taxiway centre line lights on rapid exit taxiways

Location

5.3.17.16 Taxiwaycentreline lights on a rapid exit taxiway shall commenceat a point at least

60 m beforethe beginningof the taxiway centreline curveandcontinuebeyondthe endof the

curveto a point on the centreline of the taxiway wherean aeroplanecan be expectedto reach

normal taxiing speed.The lights on that portion parallel to the runwaycentreline shouldalways

beat least60 cm from anyrow of runwaycentreline lights,asshownin Figure5-26.

5.3.17.17 The lights shall be spacedat longitudinal intervalsof not morethan15 m, exceptthat,

whererunwaycentreline lights arenot provided,a greaterinterval not exceeding30 m may be
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used.

Taxiway centre line lights on other exit taxiways

Location

5.3.17.18 Taxiway centre line lights on exit taxiways other than rapid exit taxiways shall

commenceat the point wherethe taxiway centreline marking beginsto curvefrom the runway

centreline, and follow the curved taxiway centreline marking at least to the point wherethe

markingleavestherunway.Thefirst light shouldbeat least60cm from any row of runwaycentre

line lights,asshownin Figure5-26.

5.3.17.19 The lights shall bespacedat longitudinal intervalsof not morethan7.5m.

Taxiway centre line lights on runways

Location

5.3.17.20 Taxiway centre line lights on a runway forming part of a standardtaxi-routeand

intendedfor taxiing in runwayvisual rangeconditionslessthana valueof 350m shall bespaced

at longitudinalintervalsnot exceeding15 m.
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exit taxiway centre line marking

60 cm

exit taxiway centre line marking

line HOht

runway centre line marking
precision approach runway
category II or III
runway centre line

Tolerances for offset runway centre line lights and
taxiway centre line lights to maintain 60 cm separation

Figure 5-26. Offset runway and taxiway centre line lights

5.3.18 Taxiway EdgeLights

Application

5.3.18.1 Taxiwayedgelights shall beprovidedat theedgesof a runwayturn pad,holding bay,

apron,etc.,intendedfor useat nightandon a taxiway not providedwith taxiwaycentreline lights

and intendedfor use at night, except that taxiway edge lights need not be provided where,

considering the nature of the operations,adequateguidance can be achieved by surface

illumination or othermeans.

Note.— See5.5.5for taxiwayedgemarkers.

5.3.18.2 Taxiway edgelights shall be providedon a runway forming part of a standardtaxi¬

routeand intendedfor taxiing at night wheretherunwayis not providedwith taxiwaycentreline

lights.

5-88



 THE OFFICIAL GAZETTE [LEGAL SUPPLEMENT]    —   B 16TH MAY, 2024 2810 

Note.— See8.2.3 for provisionsconcerningthe interlocking of runway and taxiway lighting

systems.

Location

5.3.18.3 Taxiwayedgelightsonastraightsectionof ataxiwayandon a runwayforming partof

a standardtaxi-routeshall bespacedat uniform longitudinal intervalsof not morethan60 m. The

lights on a curveshall bespacedat intervalslessthan60 m sothat a clearindicationof thecurve

is provided.

Note.— Guidanceon the spacingof taxiway edgelights on curvesis given in the Aerodrome

DesignManual(Doc9157),Part4.

5.3.18.4 Taxiway edge lights on a holding bay, apron, etc., shall be spacedat uniform

longitudinalintervalsof not morethan60 m.

5.3.18.5 Taxiway edgelights on a runway turn pad shall be spacedat uniform longitudinal

intervalsof not morethan30 m.

5.3.18.6 The lights shall be locatedasnearaspracticableto theedgesof thetaxiway, runway

turn pad,holdingbay,apronor runway,etc.,or outsidetheedgesata distanceof not morethan3

m.

Characteristics

5.3.18.7 Taxiwayedgelights shall befixed lights showingblue.The lights shall showup to at

least75°abovethehorizontalandatall anglesin azimuthnecessaryto provideguidanceto a pilot

taxiing in eitherdirection.At an intersection,exit or curvethe lights shall be shieldedasfar as

practicableso that theycannotbeseenin anglesof azimuthin which they may be confusedwith

otherlights.

5.3.18.8 Theintensityof taxiwayedgelightsshall beat least2 cd from 0° to 6° vertical,and0.2
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cdatanyverticalanglesbetween6° and75°.

5.3.19Runway Turn Pad lights

Application

5.3.19.1 Runwayturn pad lights shall be providedfor continuousguidanceon a runway turn

pad intendedfor usein runwayvisual rangeconditionslessthana valueof 350 m, to enablean

aeroplaneto completea 180-degreeturn andalign with therunwaycentreline.

5.3.19.2 Runwayturn pad lights shall be providedon a runway turn pad intendedfor useat

night.

Location

5.3.19.3 Runwayturn pad lights shall normally be locatedon the runway turn pad marking,

exceptthat they may be offset by not morethan30 cm whereit is not practicableto locatethem

on themarking.

5.3.19.4 Runwayturn pad lights on a straightsectionof the runwayturn pad markingshall be

spacedat longitudinal intervalsof not morethan 15 m.

5.3.19.5 Runwayturn pad lights on a curvedsectionof the runwayturn pad markingshall not

exceedaspacingof 7.5 m.

Characteristics

5.3.19.6 Runwayturn pad lights shall be unidirectionalfixed lights showinggreenwith beam

dimensionssuchthat the light is visible only from aeroplaneson or approachingtherunwayturn

pad.

5.3.19.7 Runwayturn pad lights shall be in accordancewith thespecificationsof Appendix2,
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FigureA2-13,A2-14 or A2-15,asappropriate.

5.3.20 StopBars

Application

Note 1.— A stopbar is intendedto be controlledeithermanuallyor automaticallyby air traffic

services.

Note2.— Runwayincursionsmaytakeplacein all visibility or weatherconditions.Theprovision

of stopbarsat runway-holdingpositionsandtheir useat nightandin visibility conditionsgreater

than550m runwayvisual rangecanform partof effectiverunwayincursionpreventionmeasures.

5.3.20.1 A stopbarshall beprovidedat everyrunway-holdingpositionservinga runwaywhen

it is intendedthat the runwaywill be usedin runwayvisual rangeconditionslessthana valueof

550m, exceptwhere:

a) appropriateaids and proceduresare available to assist in preventing inadvertent

incursionsof traffic ontotherunway;or

b) operationalproceduresexist to limit, in runway visual rangeconditionslessthan a

value of 550m, thenumberof:

1) aircrafton themanoeuvringareato oneata time;and

2) vehicleson themanoeuvringareato theessentialminimum.

5.3.20.2 Wherethereis morethanonestopbarassociatedwith a taxiway/runwayintersection,

only oneshall be illuminatedat anygiventime.

5.3.20.3 A stopbar shall be providedat an intermediateholding position when it is desiredto

supplementmarkingswith lights andto providetraffic control by visualmeans.

Location
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5.3.20.4 Stopbarsshall be locatedacrossthetaxiwayat thepointwhereit is desiredthat traffic

stop.Wherethe additionallights specifiedin 5.3.20.6are provided,theselights shall be located

not lessthan3 m from thetaxiwayedge.

Characteristics

5.3.20.5 Stopbarsshallconsistof lights spacedat uniform intervalsof no morethan3 m across

the taxiway,showingred in the intendeddirection(s)of approachto the intersectionor runway¬

holdingposition.

Note.— Wherenecessaryto enhanceconspicuityof an existingstopbar,extralights areinstalled

uniformly.

5.3.20.6 A pair of elevatedlights shall be addedto eachend of the stop bar wherethe in¬

pavementstopbar lights might beobscuredfrom a pilot’s view, for example,by rain,or wherea

pilot may be requiredto stoptheaircraft in a positionsocloseto the lights that they areblocked

from view by thestructureof theaircraft.

5.3.20.7 Stopbarsinstalledata runway-holdingpositionshall be unidirectionalandshall show

red in thedirectionof approachto therunway.

5.3.20.8 Wherethe additional lights specifiedin 5.3.20.6areprovided,theselights shall have

thesamecharacteristicsasthe lights in thestopbar,but shall bevisible to approachingaircraftup

to thestopbarposition.

5.3.20.9 The intensity in red light and beamspreadsof stopbar lights shall be in accordance

with thespecificationsin Appendix2, FiguresA2-12 throughA2-16,asappropriate.

5.3.20.10 Where stop bars are specified as componentsof an advancedsurfacemovement

guidanceandcontrol systemandwhere,from an operationalpoint of view, higherintensitiesare
requiredto maintaingroundmovementsat a certainspeedin very low visibilities or in bright

5-92



 THE OFFICIAL GAZETTE [LEGAL SUPPLEMENT]    —   B 16TH MAY, 2024 2814 

daytimeconditions,the intensity in red light and beamspreadsof stop bar lights shall be in

accordancewith thespecificationsof Appendix2, FigureA2-17, A2-18or A2-19.

Note.— High-intensitystopbarsshouldonly beusedin caseof anabsolutenecessityandfollowing

aspecificstudy.

5.3.20.11 Wherea wide beamfixture is required,the intensity in red light and beamspreadsof

stopbar lightsshall be in accordancewith thespecificationsof Appendix2, FigureA2-17 or A2-

19.

5.3.20.12 Thelighting circuit shall bedesignedsothat:

a) stopbarslocatedacrossentrancetaxiwaysareselectivelyswitchable;

b) stop bars located acrosstaxiways intended to be used only as exit taxiways are

switchableselectivelyor in groups;

c) when a stop bar is illuminated,any taxiway centreline lights installed beyond the

stopbarshall beextinguishedfor a distanceof at least90 m; and

d) stop barsare interlockedwith the taxiway centreline lights so that when the centre

line lights beyondthe stop bar are illuminated the stop bar is extinguishedand vice

versa.

Note.— Careis requiredin thedesignof theelectricalsystemto ensurethatall of the lights of a

stopbar will not fail at thesametime.Guidanceon this issueis given in the AerodromeDesign

Manual(Doc9157),Part5.

5.3.21 IntermediateHoldingPositionLights

Note.— See5.2.11 for specificationson intermediateholdingpositionmarking.

Application

5.3.21.1 Exceptwherea stopbar hasbeeninstalled,intermediateholding position lights shall
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beprovidedatan intermediateholdingpositionintendedfor usein runwayvisual rangeconditions

lessthana valueof 350m.

5.3.21.2 Intermediateholding position lights shall be provided at an intermediateholding

positionwherethereis no needfor stop-and-gosignalsasprovidedby astopbar.

Location

5.3.21.3 Intermediateholding position lights shall be locatedalong the intermediateholding

positionmarkingat a distanceof 0.3m prior to themarking.

Characteristics

5.3.21.4 Intermediateholding position lights shall consistof three fixed unidirectionallights

showingyellow in the direction of approachto the intermediateholding position with a light

distribution similar to taxiway centre line lights if provided. The lights shall be disposed

symmetricallyaboutandat right angleto thetaxiwaycentreline,with individual lightsspaced1.5

m apart.

5.3.22 RunwayGuard Lights

Note.— Runway incursionsmay take place in all visibility or weatherconditions.The useof

runway guard lights at runway-holdingpositionscan form part of effective runway incursion

preventionmeasures.Runwayguardlights warnpilotsanddriversof vehicles,whenoperatingon

taxiways,that theyareaboutto entera runway.Therearetwo standardconfigurationsof runway

guardlightsasillustratedin Figure5-27.

Application

5.3.22.1 Runway guard lights, Configuration A, shall be provided at each taxiway/runway

intersectionassociatedwith a runwayintendedfor usein:

a) runway visual rangeconditionslessthan a value of 550 m wherea stop bar is not
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installed:and

b) runway visual rangeconditionsof valuesbetween550 m and 1 200 m where the

traffic densityis heavy.

Note 1.— Runway guard lights, Configuration B, may supplement runway guard lights,

ConfigurationA, whendeemednecessary.

Note 2.— Guidanceon thedesign,operationand locationof runwayguard lights, Configuration

B, is given in theAerodromeDesignManual(Doc 9157),Part4.

5.3.22.2 As partof runwayincursionpreventionmeasures,runwayguardlights,Configuration

A or B. shall be providedat eachtaxiway/runwayintersectionwhererunway incursionhot spots

havebeenidentified,and usedunderall weatherconditionsduringdayandnight.

5.3.22.3 ConfigurationB runwayguardlightsshallnot becollocatedwith astopbar.

5.3.22.4 Wheremorethanonerunway-holdingpositionsexistata runway/taxiwayintersection,

only thesetof runwayguard lights associatedwith theoperationalrunway-holdingpositionshall

be illuminated.

See 5 3 23 5
and 5 3 23 6

A pair of unidirectional,
flashing yellow lights

Unidirectional flashing
yellow lights spaced at
intervals of 3 m

Configuration A Configuration B

Figure 5-27.Runway guard lights

Location
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5.3.22.5 Runwayguardlights,ConfigurationA, shall be locatedat eachsideof thetaxiwayon

theholdingsideof the runway-holdingpositionmarking.

5.3.22.6 Runway guard lights, ConfigurationB, shall be locatedacrossthe taxiway on the

holdingsideof therunway-holdingpositionmarking.

Characteristics

5.3.22.7 Runwayguardlights,ConfigurationA, shallconsistof two pairsof yellow lights.

5.3.22.8 Wherethereis a needto enhancethecontrastbetweenthe on andoff stateof runway

guardlights,ConfigurationA, intendedfor useduringtheday,a visorof sufficientsizeto prevent

sunlightfrom enteringthe lenswithout interferingwith thefunctionof thefixture shall be located

aboveeachlamp.

Note.— Someotherdeviceor design,e.g.speciallydesignedoptics,may be usedin lieu of the

visor.

5.3.22.9 Runwayguardlights,ConfigurationB, shallconsistof yellow lightsspacedat intervals

of 3 m acrossthetaxiway.

5.3.22.10 The light beam shall be unidirectional and shall show yellow in the direction of

approachto therunway-holdingposition.

Note.— Forguidanceonorientationandaimingof runwayguardlights,seetheAerodromeDesign

Manual(Doc 9157),Part4.

5.3.22.11 The intensity in yellow light andbeamspreadsof lightsof ConfigurationA shouldbe

in accordancewith thespecificationsin Appendix2, FigureA2-23.

5.3.22.12 Whererunwayguardlightsareintendedfor useduringtheday,the intensityin yellow
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light andbeamspreadsof lightsof ConfigurationA shall be in accordancewith thespecifications

in Appendix2, FigureA2-24.

5.3.22.13 Where runway guard lights are specified as componentsof an advancedsurface

movementguidanceandcontrolsystemwherehigherlight intensitiesarerequired,the intensityin

yellow light and beam spreadsof lights of Configuration A shall be in accordancewith the

specificationsin Appendix2, FigureA2-24.

Note.— Higher light intensitiesmay berequiredto maintaingroundmovementat a certainspeed

in low visibilities.

5.3.22.14 Theintensity in yellow light andbeamspreadsof lights of ConfigurationB shall be in

accordancewith thespecificationsin Appendix2, FigureA2-12.

5.3.22.15 Whererunwayguardlights areintendedfor useduringtheday,the intensityin yellow

light and beam spreadsof lights of Configuration B should be in accordancewith the

specificationsin Appendix2, FigureA2-20.

5.3.22.16 Where runway guard lights are specified as componentsof an advancedsurface

movementguidanceandcontrolsystemwherehigherlight intensitiesarerequired,the intensityin

yellow light and beam spreadsof lights of Configuration B shall be in accordancewith the

specificationsin Appendix2, FigureA2-20.

5.3.22.17 The lights in eachunit of ConfigurationA shall be illuminatedalternately.

5.3.22.18 For ConfigurationB, adjacentlights shall be alternatelyilluminated and alternative

lights shall be illuminatedin unison.

5.3.22.19 The lights shall be illuminated between30 and 60 cyclesper minute and the light

suppressionand illumination periodsshall beequalandoppositein eachlight.
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Note.— Theoptimumflashrateis dependenton theriseandfall timesof thelampsused.Runway

guardlights,ConfigurationA, installedon 6.6ampereseriescircuitshavebeenfoundto look best

whenoperatedat 45 to 50 flashesper minute per lamp. Runwayguardlights, ConfigurationB,

installedon 6.6 ampereseriescircuits havebeenfound to look bestwhen operatedat 30 to 32

flashesperminuteper lamp.

5.3.23 ApronFloodlighting

(seealso5.3.17.1and5.3.18.1)

Application

5.3.23.1 Apron floodlightingshallbeprovidedonanapron,andonadesignatedisolatedaircraft

parkingpositionintendedto be usedat night.

Note1.— Thedesignationof an isolatedaircraftparkingposition is specifiedin 3.14.

Note2.— Guidanceonapronfloodlighting is givenin theAerodromeDesignManual(Doc9157),

Part4.

Location

5.3.23.2 Apron floodlightsshall be locatedsoasto provideadequateillumination on all apron

serviceareas,with a minimumof glareto pilots of aircraft in flight andon theground,aerodrome

andaproncontrollers,andpersonnelon theapron.Thearrangementandaimingof floodlightsshall

besuchthatanaircraftstandreceiveslight from two or moredirectionsto minimizeshadows.

Characteristics

5.3.23.3 The spectraldistributionof apronfloodlights shall be suchthat thecoloursusedfor

aircraft markingconnectedwith routineservicing,and for surfaceandobstaclemarking,can be

correctlyidentified.
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5.3.23.4 Theaverageilluminanceshall beat leastthefollowing: Aircraft stand:

— horizontalilluminance— 20 lux with a uniformity ratio (averageto minimum)of not

morethan4 to 1; and

— vertical illuminance— 20 lux ataheightof 2 m abovetheapronin relevantdirections.

Otherapronareas:

horizontalilluminance— 50 percentof theaverageilluminanceon theaircraftstands

with a uniformity ratio (averageto minimum)of not morethan4 to 1.

5.3.24 VisualDockingGuidanceSystem

Application

5.3.24.1 A visualdockingguidancesystemshall beprovidedwhenit is intendedto indicate,by

a visualaid,theprecisepositioningof anaircrafton anaircraftstandandotheralternativemeans,

suchasmarshallers,arenot practicable.

Note.— Thefactorsto beconsideredin evaluatingtheneedfor a visualdockingguidancesystem

are in particular:the numberand type(s)of aircraft using theaircraft stand,weatherconditions,

spaceavailableon theapronandtheprecisionrequiredfor manoeuvringinto theparkingposition

dueto aircraft servicinginstallation,passengerloadingbridges,etc.Seethe AerodromeDesign

Manual(Doc9157),Part4 — Visual Aids for guidanceon theselectionof suitablesystems.

Characteristics

5.3.24.2 Thesystemshall providebothazimuthandstoppingguidance.

5.3.24.3 Theazimuthguidanceunit andthestoppingpositionindicatorshallbeadequatefor use

in all weather,visibility, backgroundlighting and pavementconditionsfor which the systemis

intended,both by dayandnight,but shall not dazzlethepilot.

Note.— Careis requiredin both thedesignandon-siteinstallationof the systemto ensurethat
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reflectionof sunlight,or otherlight in thevicinity, doesnotdegradetheclarity andconspicuityof

the visualcuesprovidedby thesystem.

5.3.24.4 Theazimuthguidanceunit andthestoppingpositionindicatorshallbeof adesignsuch

that:

a)aclearindicationof malfunctionof eitheror both is availableto thepilot; and

b) theycanbe turnedoff.

5.3.24.5 Theazimuthguidanceunit andthestoppingpositionindicatorshall be locatedin such

a way that thereis continuity of guidancebetweentheaircraft standmarkings,theaircraft stand

manoeuvringguidancelights, if present,andthevisualdockingguidancesystem.

5.3.24.6 Theaccuracyof thesystemshall beadequatefor thetypeof loadingbridgeand fixed

aircraftservicinginstallationswith which it is to be used.

5.3.24.7 The systemshall be usableby all types of aircraft for which the aircraft stand is

intended,preferablywithout selectiveoperation.

5.3.24.8 If selectiveoperationis requiredto preparethesystemfor useby a particulartypeof

aircraft,thenthesystemshallprovidean identificationof theselectedaircrafttypeto boththepilot

andthesystemoperatorasa meansof ensuringthatthesystemhasbeensetproperly.

Azimuth guidanceunit

Location

5.3.24.9 The azimuthguidanceunit shall be locatedon or closeto the extensionof the stand

centre line aheadof the aircraft so that its signalsare visible from the cockpit of an aircraft

throughoutthedockingmanoeuvreandalignedfor useat leastby thepilot occupyingthe left seat.

5.3.24.10 Theazimuthguidanceunit shall bealignedfor useby thepilotsoccupyingboth theleft
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andright seats.

Characteristics

5.3.24.11 The azimuth guidanceunit shall provide unambiguousleft/right guidancewhich

enablesthepilot to acquireandmaintainthelead-inline withoutover-controlling.

5.3.24.12 Whenazimuthguidanceis indicatedby colourchange,greenshall be usedto identify

thecentreline andred for deviationsfrom thecentreline.

Stopping position indicator

Location

5.3.24.13 The stoppingposition indicator shall be located in conjunctionwith, or sufficiently

closeto, the azimuthguidanceunit so thata pilot canobserveboth theazimuthandstopsignals

without turningthehead.

5.3.24.14 Thestoppingposition indicatorshall be usableat leastby the pilot occupyingthe left

seat.

5.3.24.15 Thestoppingpositionindicatorshallbeusableby thepilotsoccupyingboththeleft and

right seats.

Characteristics

5.3.24.16 The stoppingposition information provided by the indicator for a particularaircraft

typeshallaccountfor theanticipatedrangeof variationsin pilot eyeheightand/orviewingangle.

5.3.24.17 The stoppingposition indicator shall show the stoppingposition for the aircraft for
which guidanceis beingprovidedandshallprovideclosingrateinformationto enablethepilot to

graduallydeceleratetheaircraft to a full stopat the intendedstoppingposition.
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5.3.24.18 Thestoppingpositionindicatorshall provideclosingrateinformationovera distanceof

at least10 m.

5.3.24.19 Whenstoppingguidanceis indicatedby colourchange,greenshall be usedto show

thattheaircraftcanproceedandredto showthat thestoppoint hasbeenreached.exceptthat for

a shortdistanceprior to thestoppoint a third colour may be usedto warnthat thestoppingpoint

is close.

5.3.25 AdvancedVisualDockingGuidanceSystem

Application

Note 1.— Advancedvisual dockingguidancesystems(A-VDGS) includethosesystemsthat, in

addition to basicand passiveazimuthand stopposition information,provide pilots with active

(usuallysensor-based)guidanceinformation,suchasaircraft type indication(in accordancewith

Doc 8643— Aircraft Type Designators),distance-to-goinformationandclosingspeed.Docking

guidanceinformationis usuallyprovidedon a singledisplayunit.

Note2.— An A-VDGS mayprovidedockingguidanceinformationin threestages:theacquisition

of the aircraft by the system,the azimuthalignmentof the aircraft, and the stoppingposition

information.

5.3.25.1 An A-VDGS shallbeprovidedwhereit is operationallydesirableto confirm thecorrect

aircraft type for which guidanceis beingprovidedand/orto indicatethestandcentreline in use,

wheremorethanoneis providedfor.

5.3.25.2 The A-VDGS shall be suitablefor useby all typesof aircraft for which the aircraft

standis intended.

5.3.25.3 TheA-VDGS shall be usedonly in conditionsin which its operationalperformanceis
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specified.

Note 1.— The use of the A-VDGS in conditionssuch as weather,visibility and background

lighting, both by dayandnight,would needto bespecified.

Note2.— Careis requiredin both the designandon-siteinstallationof thesystemto ensurethat

glare, reflection of sunlight, or other light in the vicinity, does not degradethe clarity and

conspicuityof thevisualcuesprovidedby thesystem.

5.3.25.4 Thedockingguidanceinformationprovidedby anA-VDGS shallnotconflict with that

providedby a conventionalvisualdockingguidancesystemon an aircraftstandif both typesare

providedandarein operationaluse.A methodof indicatingthattheA-VDGS is not in operational

useor is unserviceableshall beprovided.

Location

5.3.25.5 The A-VDGS shall be locatedsuchthat unobstructedand unambiguousguidanceis

providedto thepersonresponsiblefor, andpersonsassisting,thedockingof theaircraftthroughout

thedockingmanoeuvre.

Note.— Usually thepilot-in-commandis responsiblefor thedockingof theaircraft.However,in

somecircumstances,anotherpersoncould be responsibleandthis personmay be the driver of a

vehiclethat is towing theaircraft.

Characteristics

5.3.25.6 The A-VDGS shall provide,at minimum, the following guidanceinformation at the

appropriatestageof thedockingmanoeuvre:
a) anemergencystopindication;

b) theaircraft typeandmodelfor which theguidanceis provided;

c) an indication of the lateral displacementof the aircraft relative to the standcentre

line;
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d) the direction of azimuthcorrectionneededto correcta displacementfrom the stand

centreline;

e) an indicationof thedistanceto thestopposition;

I) an indicationwhentheaircrafthasreachedthecorrectstoppingposition;and

g) a warningindicationif theaircraftgoesbeyondtheappropriatestopposition.

5.3.25.7 The A-VDGS shall be capableof providing docking guidanceinformation for all

aircraft taxi speedsencounteredduringthedockingmanoeuvre.

Note.— SeetheAerodromeDesignManual(Doc9157),Part4, for an indicationof themaximum

aircraftspeedsrelativeto distanceto thestoppingposition.

5.3.25.8 The time takenfrom the determinationof the lateraldisplacementto its displayshall

not resultin a deviationof theaircraft,whenoperatedin normalconditions,from thestandcentre

line greaterthan 1 m.

5.3.25.9 The information on displacementof the aircraft relative to the standcentreline and

distanceto thestoppingposition,whendisplayed,shallbeprovidedwith theaccuracyspecifiedin

Table5-4.

5.3.25.10 Symbols and graphics used to depict guidance information shall be intuitively

representativeof thetypeof informationprovided.

Note.— Theuseof colourwould needto beappropriateandneedto follow signalconvention,i.e.

red, yellow and green mean hazard,caution and normal/correctconditions,respectively.The

effectsof colourcontrastswould alsoneedto beconsidered.

5.3.25.11 Informationon the lateraldisplacementof theaircraft relativeto thestandcentreline

shall be providedat least25 m prior to thestopposition.

Note.— The indicationof thedistanceof theaircraftfrom thestoppositionmay becolour-coded
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and presentedat a rate and distanceproportional to the actualclosurerate and distanceof the

aircraftapproachingthestoppoint.

5.3.25.12 Continuousclosuredistanceandclosurerateshall be providedfrom at least15 m prior

to thestopposition.

5.3.25.13 Whereprovided,closuredistancedisplayedin numeralsshall be provided in metre

integersto thestoppositionanddisplayedto 1 decimalplaceat least3 m prior to thestopposition.

Table 5-4.A-VDGS recommendeddisplacementaccuracy

Guidance

information

Maximum

deviationat

thestop

position

(stoparea)

Maximum

deviationat

9 m from stop

position

Maximum

deviationat

15 m from stop

position

Maximum

deviationat

25 m from stop

position

Azimuth + 250mm + 340mm + 400 mm + 500m

Distance + 500mm + 1 0000mm + 1 300mm Not specified

5.3.25.14 Throughoutthedockingmanoeuvre,anappropriatemeansshall be providedon theA-

VDGS to indicatethe needto bring the aircraft to an immediatehalt. In suchan event,which

includesa failure of theA-VDGS, nootherinformationshall bedisplayed.

5.3.25.15 Provisionto initiateanimmediatehalt to thedockingprocedureshall bemadeavailable

to personnelresponsiblefor theoperationalsafetyof thestand.

5.3.25.16 The word “stop” in red charactersshall bedisplayedwhenan immediatecessationof
thedockingmanoeuvreis required.

5.3.26 Aircraft StandManoeuvring GuidanceLights

Application
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5.3.26.1 Aircraft stand manoeuvringguidance lights shall be provided to facilitate the

positioningof anaircraft on an aircraftstandon a pavedapronintendedfor usein poorvisibility

conditions,unlessadequateguidanceis providedby othermeans.

Location

5.3.26.2 Aircraft standmanoeuvringguidancelights shall becollocatedwith theaircraftstand

markings.

Characteristics

5.3.26.3 Aircraft standmanoeuvringguidancelights,otherthanthoseindicatingastopposition,

shall be fixed yellow lights, visible throughoutthe segmentswithin which they are intendedto

provideguidance.

5.3.26.4 The lights used to delineatelead-in, turning and lead-out lines shall be spacedat

intervalsof not morethan7.5 m on curvesand15 m on straightsections.

5.3.26.5 The lights indicatinga stoppositionshall befixed unidirectionallightsshowingred.

5.3.26.6 The intensityof the lights shall beadequatefor theconditionof visibility andambient

light in which the useof theaircraftstandis intended.

5.3.26.7 The lighting circuit shall bedesignedsothat the lights may beswitchedon to indicate

thatanaircraftstandis to beusedandswitchedoff to indicatethat it is not to beused.

5.3.27 Road-HoldingPositionLight

Application

5.3.27.1 A road-holdingpositionlight shall beprovidedateachroad-holdingpositionservinga
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runwaywhen it is intendedthat the runwaywill be usedin runway visual rangeconditionsless

thana valueof 350m.

5.3.27.2 A road-holdingpositionlight shall be providedateachroad-holdingpositionservinga

runway when it is intendedthat the runway will be usedin runway visual rangeconditionsof

valuesbetween350m and550m.

Location

5.3.27.3 A road-holdingpositionlight shall be locatedadjacentto theholdingpositionmarking

1.5 m (± 0.5 m) from one edgeof the road, i.e. left or right as appropriateto the local traffic

regulations.

Note.— See9.9 for the massand height limitations and frangibility requirementsof navigation

aidslocatedon runwaystrips.

Characteristics

5.3.27.4 Theroad-holdingpositionlight shallcomprise:

a) acontrollablered(stop)/green(go) traffic light; or

b) a flashing-redlight.

Note.— It is intendedthat the lights specifiedin sub-paragrapha) becontrolledby theair traffic

services.

5.3.27.5 The road-holdingposition light beamshall be unidirectionaland alignedso asto be

visible to thedriverof a vehicleapproachingtheholdingposition.

5.3.27.6 The intensity of the light beamshall be adequatefor the conditionsof visibility and

ambientlight in which theuseof theholdingpositionis intended,but shall not dazzlethedriver.

Note.— The commonly usedtraffic lights are likely to meet the requirementsin 5.3.28.5and
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5.3.28.6.

5.3.27.7 The flash frequencyof the flashing-redlight shall be between30 and60 flashesper

minute.

5.3.28 No-EntryBar

Note.— Runwayincursionsmay takeplacein all visibility or weatherconditions.The useof no¬

entrybarscanform partof effectiverunwayincursionpreventionmeasures.

Application

5.3.28.1 A no-entrybarshall be providedacrossa taxiway which is intendedto be usedasan

exit only taxiwayto assistin preventinginadvertentaccessof traffic to that taxiway.

Location

5.3.28.2 A no-entrybarshall be locatedacrossthe taxiway at the endof an exit only taxiway

whereit is desiredto preventtraffic from enteringthetaxiway in thewrongdirection.

5.3.28.3 A no-entrybarshall becollocatedwith a no-entrysignand/ora no-entrymarking.

Characteristics

5.3.28.4 A no-entrybarshall consistof unidirectionallights spacedat uniform intervalsof no

morethan3 m showingred in the intendeddirection(s)of approachto therunway.

Note.— Wherenecessaryto enhanceconspicuity,extralightsareinstalleduniformly.

5.3.28.5 A pair of elevatedlights shall beaddedto eachendof the no-entrybarwherethe in¬

pavementnoentrybarlightsmight beobscuredfrom a pilot’s view,for example,by rain,or where

a pilot may berequiredto stoptheaircraft in a positionsocloseto the lights that theyareblocked
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from view by thestructureof theaircraft.

5.3.28.6 Theintensityin red light andbeamspreadsof no-entrybarlightsshallbein accordance

with thespecificationsin Appendix2, FiguresA2-12 throughA2-16,asappropriate.

5.3.28.7 Whereno-entrybarsarespecifiedascomponentsof an advancedsurfacemovement

guidanceandcontrolsystemandwhere,from an operationalpoint of view, higherintensitiesare

requiredto maintainground movementsat a certainspeedin very low visibilities or in bright

daytimeconditions,the intensity in red light and beamspreadsof no-entrybar lights shall be in

accordancewith thespecificationsof Appendix2, FigureA2-17,A2-18or A2-19.

Note.— High-intensityno-entrybarsaretypically usedonly in caseof an absolutenecessityand

following a specificstudy.

5.3.28.8 Wherea wide beamfixture is required,the intensity in red light and beamspreadsof

no-entrybar lights shall be in accordancewith thespecificationsof Appendix2, FigureA2-17or

A2-19.

5.3.28.9 Taxiwaycentreline lights installedbeyondtheno-entrybar,looking in thedirectionof

the runway,shall not bevisible whenviewedfrom thetaxiway.

5.3.29 RunwayStatusLights

IntroductoryNote.— Runwaystatuslights (RWSL) is a type of autonomousrunway incursion

warningsystem(ARIWS).Thetwo basicvisualcomponentsof RWSLarerunwayentrancelights

(RELs)andtake-off hold lights (THLs). Eithercomponentmay be installedby itself, but thetwo

componentsaredesignedto becomplementaryto eachother.

Location

5.3.29.1 Where provided, RELs shall be offset 0.6 m from the taxiway centre line on the
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oppositesideto thetaxiwaycentreline lights andbegin0.6 m beforethe runway-holdingposition

extendingto theedgeof therunway.An additionalsinglelight shall be placedon the runway0.6

m from therunwaycentreline andalignedwith the last two taxiway RELs.

Note.— Wheretwo or morerunway-holdingpositionsareprovided,the runway-holdingposition

referredis thatclosestto the runway.

5.3.29.2 RELsshallconsistof at leastfive light unitsandshall bespacedat a minimumof 3.8

m anda maximumof 15.2m longitudinally,dependinguponthe taxiway length involved,except

for a singlelight installednearthe runwaycentreline.

5.3.29.3 Whereprovided,THLs shall be offset 1.8 m on eachsideof the runway centreline

lights and extend,in pairs, startingat a point 115m from the beginningof the runway and,

thereafter,every30 m for at least450m.

Note.— AdditionalTHLs may besimilarly providedat thestartingpoint of thetake-off roll.

Characteristics

5.3.29.4 Whereprovided,RELsshallconsistof asingleline of fixed in pavementlightsshowing

red in thedirectionof aircraftapproachingtherunway.

5.3.29.5 RELsshall illuminateasanarrayat eachtaxiway/runwayintersectionwheretheyare
installedlessthantwo secondsafterthesystemdeterminesa warningis needed.

5.3.29.6 Intensity and beamspreadof RELs shall be in accordancewith the specificationsof
Appendix2,FiguresA2-I2 andA2-14.

Note.— Considerationfor reducedbeamwidth may be requiredfor someREL lights at acute
angledrunway/taxiwayintersectionsto ensuretheRELsarenot visible to aircrafton therunway.
5.3.29.7 Whereprovided,THLs shall consistof two rowsof fixed in pavementlightsshowing
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red facingtheaircraft takingoff.

5.3.29.8 THLs shall illuminateasanarrayon therunwaylessthantwo secondsafterthesystem

determinesa warningis needed.

5.3.29.9 Intensityand beamspreadof THLs shall be in accordancewith thespecificationsof

Appendix2, FigureA2-25.

5.3.29.10 RELsandTHLs shall beautomatedto theextentthattheonly controlovereachsystem

will beto disableoneor bothsystems.

5.4 Signs

5.4.1 General

Note.— Signsshall beeitherfixed messagesignsor variablemessagesigns.Guidanceon signsis

containedin theAerodromeDesignManual(Doc 9157),Part4.

Application

5.4.1.1 Signsshall be providedto conveya mandatoryinstruction,informationon a specific

location or destinationon a movementarea or to provide other information to meet the

requirementsof 9.8.1.

Note.— See5.2.17for specificationson informationmarking.

5.4.1.2 A variablemessagesignshall beprovidedwhere:

a) the instructionor information displayedon the sign is relevantonly during a certain

periodof time;and/or

b) thereis a needfor variablepredeterminedinformationto be displayedon thesign to

meet therequirementsof 9.8.1.
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Characteristics

5.4.1.3 Signsshall be frangible.Thoselocatedneara runwayor taxiwayshall be sufficiently

low to preserveclearancefor propellersandtheenginepodsof jet aircraft.The installedheightof

thesignshall notexceedthedimensionshownin theappropriatecolumnof Table5-5.

Table 5-5.Location distancesfor taxiing guidancesignsincluding runway exit signs

Sight height(mm) Perpendicular

distancefrom

definedtaxiway

pavementedgeto

nearsideof sign

Perpendicular

distancefrom

definedrunway

pavementedgeto

nearsideof sign

Code

number Legend

Face

(min)

Installed

(max.)

1 or 2 200 300 700 5-11m 3-10m

1 or 2 300 450 900 5-11m 3-10m

3 or 4 300 450 900 11-21m 8-15 m

3 or 4 400 600 1 100 11-21m 8-15m

5.4.1.4 Signsshall be rectangular,asshown in Figures5-30 and 5-31 with the longerside

horizontal.

5.4.1.5 Theonly signson themovementareautilizing redshall bemandatoryinstructionsigns.

5.4.1.6 Theinscriptionson a signshall bein accordancewith theprovisionsof Appendix4.
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Runway designation
of a tunway extremity
(Example)

Indicates a runway-holding position at a runway extremity

Runway designation
of both extremities
of a runway
(Example)

25-07
Indicates a runway-holding position located at
taxiway/runway intersection other than runway extremity

Category Ihow
position
(Example) 25 CATI

indicates a category I runway-noWlng position
at the threshold of runway 25

Category II hold
position
(Example) 25 CAT H

Indicates a category II runway-holding position
at the threshold of runway 25

Category III hold
position
(Example) 25 CATII

Indicates a category III runway-holding
position at the threshold of runway 25

Category II and III
hold position
(Example) 25 CATI/H

Indicates a joint category II and III
runway-holding position at the
threshold of runway 25

Category I, II and III
how position
(Example) 25 cati/h/hi

Indicates a joint category I. II and III
runway-holding position at the
threshold of runway 25

NO ENTRY Indicates that entry to an area is prohibited

Runway-hoWing
position
(Example) B2

Indicates a runway-hoWing position (m accordance with 3 12 3)

Figure 5-28.Mandatory instruction signs
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B
LOCATION/DIRECTION

LOCATIONIRUNWAY VACATED

APRON
DESTINATION

RUNWAY VACATED/LOCATION

RUNWAY EXIT

LOCATION DIRECTION/LOCATION/DIRECTIONIDIRECTION

D* C-> E^i
DIRECTION/DIRECTIONIDIRECTION/LOCATIONrt)IRECTIONrt)IRECTION/DIRECTION

2500m2500m
INTERSECTION TAKE-OFF

Figure 5-29. Information signs

5.4.1.7 Signsshall be illuminated in accordancewith the provisionsof Appendix 4 when

intendedfor use:

a) in runwayvisual rangeconditionslessthana valueof 800m; or

b) at night in associationwith instrumentrunways;or

c) at night in associationwith non-instrumentrunwayswherethecodenumberis 3 or 4.

5.4.1.8 Signsshall be retroreflectiveand/orilluminated in accordancewith the provisionsof

Appendix4 when intendedfor useat night in associationwith non-instrumentrunwayswherethe

codenumberis 1 or 2.
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5.4.1.9 A variablemessagesign shall showa blankfacewhennot in use.

5.4.1.10 In caseof failure,a variablemessagesignshallnot provideinformationthatcould lead

to unsafeactionfrom a pilot or avehicledriver.

5.4.1.11 The time interval to changefrom onemessageto anotheron a variablemessagesign

shall beasshortaspracticableandshouldnotexceed5 seconds.

5.4.2 MandatoryInstructionSigns

Note.— SeeFigure5-28for pictorial representationof mandatoryinstructionsignsandFigure5-

30 for examplesof locatingsignsat taxiway/runwayintersections.

Application

5.4.2.1 A mandatoryinstructionsignshall beprovidedto identify a locationbeyondwhich an

aircrafttaxiingor vehicleshall not proceedunlessauthorizedby theaerodromecontroltower.

5.4.2.2 Mandatoryinstructionsignsshall includerunwaydesignationsigns,categoryI, II or

III holding position signs,runway-holdingposition signs,road-holdingposition signsand NO

ENTRY signs.

Note.— See5.4.7for specificationson road-holdingpositionsigns.

5.4.2.3 A pattern “A” runway-holding position marking shall be supplementedat a

taxiway/runwayintersectionor a runway/runwayintersectionwith a runwaydesignationsign.

5.4.2.4 A pattern“B” runway-holdingpositionmarkingshall besupplementedwith acategory

I, Il or III holdingpositionsign.

5.4.2.5 A pattern “A” runway-holding position marking at a runway-holding position
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establishedin accordancewith 3.12.3shall besupplementedwith a runway-holdingpositionsign.

Note.— See5.2.10for specificationson runway-holdingpositionmarking.

5.4.2.6 A runwaydesignationsignata taxiway/runwayintersectionshallbesupplementedwith

a locationsign in theoutboard(farthestfrom thetaxiway)position,asappropriate.

Note.— See5.4.3for characteristicsof locationsigns.

5.4.2.7 A NO ENTRY sign shall be providedwhenentry into an areais prohibited.
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Note.— DistanceX is establishedin accordancewith Table3-2.DistanceY is establishedat the

edgeof the ILS/MLS critical/sensitivearea.

Figure 5-30. Examplesof sign positionsat taxiway/runway intersections

Location

5.4.2.8 A runway designationsign at a taxiway/runway intersectionor a runway/runway

intersectionshall be locatedon eachside of the runway-holdingposition marking facing the

directionof approachto therunway.

5.4.2.9 A categoryI, II or III holdingpositionsignshall belocatedoneachsideof therunway¬

holdingpositionmarkingfacingthedirectionof theapproachto thecritical area.

5.4.2.10 A NO ENTRY sign shall be locatedat the beginningof theareato which entranceis

prohibitedon eachsideof thetaxiwayasviewedby thepilot.

5.4.2.11 A runway-holdingposition sign shall be locatedon eachsideof the runway-holding

position establishedin accordancewith 3.12.3, facing the approachto the obstaclelimitation

surfaceor ILS/MLS critical/sensitivearea,asappropriate.

Characteristics

5.4.2.12 A mandatory instruction sign shall consist of an inscription in white on a red

background.

5.4.2.13 Where,owing to environmentalor otherfactors,theconspicuityof the inscriptionon a

mandatoryinstructionsignneedsto beenhanced,theoutsideedgeof thewhite inscriptionshallbe

supplementedby a black outline measuring10 mm in width for runway codenumbers1 and 2,

and20 mm in width for runwaycodenumbers3 and4.

5.4.2.14 Theinscriptionon a runwaydesignationsign shall consistof the runwaydesignations
of theintersectingrunwayproperlyorientedwith respectto theviewingpositionof thesign,except

5-117



 THE OFFICIAL GAZETTE [LEGAL SUPPLEMENT]    —   B 16TH MAY, 2024 2839 

thatarunwaydesignationsigninstalledin thevicinity of a runwayextremitymayshowtherunway

designationof theconcernedrunwayextremityonly.

5.4.2.15 The inscriptionon a categoryI, II, III, joint II/III or joint I/II/III holdingpositionsign

shall consistof the runwaydesignatorfollowed by CAT I, CAT II, CAT III, CAT II/III or CAT

I/II/III, asappropriate.

5.4.2.16 Theinscriptionon a NO ENTRY signshall be in accordancewith Figure5-28.

5.4.2.17 The inscription on a runway-holding position sign at a runway-holding position

establishedin accordancewith 3.12.3shallconsistof the taxiwaydesignationanda number.

5.4.2.18 Whereinstalled,the inscriptions/symbolof Figure5-28shall be used.

5.4,3 InformationSigns

Note.— SeeFigure5-29for pictorial representationsof informationsigns.

Application

5.4.3.1 An informationsignshall beprovidedwherethereis anoperationalneedto identify by

a sign,a specificlocation,or routing(directionor destination)information.

5.4.3.2 Information signs shall include: direction signs, location signs,destinationsigns,

runwayexit signs,runwayvacatedsignsandintersectiontake-offsigns.

5.4.3.3 A runwayexit sign shall be providedwherethereis anoperationalneedto identify a

runwayexit.

5.4.3.4 A runwayvacatedsign shall be providedwheretheexit taxiway is not providedwith

taxiwaycentreline lightsandthereis a needto indicateto a pilot leavinga runwaytheperimeter

of theILS/MLS critical/sensitiveareaor theloweredgeof theinnertransitionalsurface,whichever
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is fartherfrom therunwaycentreline.

Note.— See5.3.17for specificationsoncolourcodingtaxiwaycentreline lights.

5.4.3.5 An intersectiontake-off sign shall be providedwhen thereis an operationalneedto

indicatetheremainingtake-off run available(TORA) for intersectiontake-offs.

5.4.3.6 Wherenecessary,a destinationsign shall be provided to indicate the direction to a

specificdestinationon theaerodrome,suchascargoarea,generalaviation,etc.

5.4.3.7 A combinedlocationanddirectionsignshall beprovidedwhenit is intendedto indicate

routing informationprior to a taxiway intersection.

5.4.3.8 A directionsign shall be providedwhen there is an operationalneedto identify the

designationanddirectionof taxiwaysat an intersection.

5.4.3.9 A locationsignshall be providedatan intermediateholdingposition.

5.4.3.10 A locationsignshall beprovidedin conjunctionwith a runwaydesignationsignexcept

ata runway/runwayintersection.

5.4.3.1 1 A location sign shall be provided in conjunctionwith a directionsign,exceptthat it

may beomittedwhereanaeronauticalstudyindicatesthat it is not needed.

5.4.3.12 Wherenecessary,a locationsignshallbeprovidedto identify taxiwaysexitinganapron

or taxiwaysbeyondan intersection.

5.4.3.13 Wherea taxiwayendsat an intersectionsuchasa “T” and it is necessaryto identify

this,a barricade,directionsignand/orotherappropriatevisualaid shall be used.

Location
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5.4.3.14 Except as specified in 5.4.3.16 and 5.4.3.24 information signs shall, wherever

practicable,be locatedon the left-handsideof thetaxiway in accordancewith Table5-5.

5.4.3.15 At a taxiway intersection,informationsignsshall be locatedprior to the intersection

andin line with theintermediateholdingpositionmarking.Wherethereis no intermediateholding

positionmarking,thesignsshall be installedat least60 m from the centreline of the intersecting

taxiwaywherethecodenumberis 3 or 4, andat least40 m wherethecodenumberis 1 or 2.

Note.— A locationsign installedbeyonda taxiway intersectionmay be installedon eithersideof

a taxiway.

5.4.3.16 A runwayexit signshallbelocatedon thesamesideof therunwayastheexit is located

(i.e. left or right) andpositionedin accordancewith Table5-5.

5.4.3.17 A runwayexit signshallbelocatedprior to therunwayexit point in line with a position

at least60 m prior to the point of tangencywherethe codenumberis 3 or 4, andat least30 m

wherethecodenumberis 1 or 2.

5.4.3.18 A runwayvacatedsignshallbelocatedat leastononesideof thetaxiway.Thedistance

betweenthesignandthecentreline of a runwayshall benot lessthanthegreaterof thefollowing:

a) thedistancebetweenthecentreline of the runwayandthe perimeterof the1LS/MLS

critical/sensitivearea;or

b) the distancebetweenthe centreline of the runway and the lower edgeof the inner

transitionalsurface.

5.4.3.19 Whereprovidedin conjunctionwith a runwayvacatedsign, thetaxiway locationsign

shall bepositionedoutboardof therunwayvacatedsign.

5.4.3.20 An intersectiontake-offsignshall be locatedat the left-handsideof theentrytaxiway.

Thedistancebetweenthesignandthecentreline of therunwayshall be not lessthan60m where
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thecodenumberis 3 or 4, andnot lessthan45 m wherethecodenumberis 1 or 2.

5.4.3.21 A taxiway locationsign installedin conjunctionwith a runwaydesignationsign shall

be positionedoutboardof the runwaydesignationsign.

5.4.3.22 A destinationsignshall not normally becollocatedwith a locationor directionsign.

5.4.3.23 An informationsignotherthana locationsignshall not becollocatedwith a mandatory

instructionsign.

5.4.3.24 A directionsign,barricadeand/orotherappropriatevisualaid usedto identify a “T”

intersectionshall belocatedon theoppositesideof the intersectionfacingthetaxiway.

Characteristics

5.4.3.25 An informationsignotherthana locationsign shall consistof an inscription in black

on a yellow background.

5.4.3.26 A locationsign shall consistof an inscription in yellow on a black backgroundand

whereit is a stand-alonesignshall havea yellow border.

5.4.3.27 Theinscriptionon a runwayexit signshallconsistof thedesignatorof theexit taxiway

andanarrowindicatingthedirectionto follow.

5.4.3.28 The inscriptionon a runway vacatedsign shall depict the patternA runway-holding

positionmarkingasshownin Figure5-29.

5.4.3.29 The inscriptionon an intersectiontake-off sign shall consistof a numericalmessage
indicatingtheremainingtake-offrun availablein metresplusan arrow,appropriatelylocatedand

oriented,indicatingthedirectionof thetake-offasshownin Figure5-29.

5.4.3.30 The inscription on a destinationsign shall comprisean alpha, alphanumericalor
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numericalmessageidentifying thedestinationplusanarrowindicatingthedirectionto proceedas

shownin Figure5-29.

5.4.3.31 Theinscriptionon adirectionsignshallcompriseanalphaor alphanumericalmessage

identifyingthetaxiway(s)plusanarrowor arrowsappropriatelyorientedasshownin Figure5-29.

5.4.3.32 The inscription on a location sign shall comprisethe designationof the location

taxiway, runwayor otherpavementtheaircraft is on or is enteringandshall not containarrows.

5.4.3.33 Whereit is necessaryto identify eachof a seriesof intermediateholdingpositionson

thesametaxiway,the locationsignshallconsistof thetaxiwaydesignationanda number.

5.4.3.34 Wherea locationsignanddirectionsignsareusedin combination:

a) all directionsignsrelatedto left turnsshall be placedon the left sideof the location

sign,and all directionsignsrelatedto right turnsshall be placedon the right sideof

the locationsign,exceptthat wherethe junction consistsof oneintersectingtaxiway,

the locationsign mayalternativelybe placedon the left-handside;

b) the direction signs shall be placed such that the direction of the arrows departs

increasinglyfrom theverticalwith increasingdeviationof thecorrespondingtaxiway;

c) an appropriatedirection sign shall be placed next to the location sign where the

directionof the locationtaxiwaychangessignificantly beyondthe intersection;and

d) adjacentdirectionsignsshall bedelineatedby a vertical black line asshownin Figure

5-29.

5.4.3.35 A taxiway shall be identified by a designatorthat is usedonly onceon an aerodrome

and comprisea single letter, two letters,or a combinationof a letter or letters followed by a

number.

5.4.3.36 When designatingtaxiways,the useof words such as “inner” and “outer” shall be

avoidedwhereverpossible.

5.4.3.37 Whendesignatingtaxiways,the lettersI, O andX shall not be usedto avoidconfusion
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with thenumerals1 and0, andtheclosedmarking.

5.4.3.38 Theuseof numbersaloneon themanoeuvringareashallbereservedfor thedesignation

of runways.

5.4.3.39 Apron standdesignatorsshall not be thesameastaxiwaydesignators.

5.4.4 VOR AerodromeCheckpointSign

Application

5.4.4.1 When a VOR aerodromecheckpointis established,it shall be indicatedby a VOR

aerodromecheckpointmarkingandsign.

Note.— See5.2.12for VOR aerodromecheckpointmarking.

Location

5.4.4.2 A VOR aerodromecheckpoint sign shall be located as near as possible to the

checkpointand so that the inscriptionsare visible from the cockpit of an aircraft properly

positionedon the VOR aerodromecheckpointmarking.

Characteristics

5.4.4.3 A VOR aerodromecheckpointsignshallconsistof an inscription in blackon a yellow

background.

5.4.4.4 The inscriptionson a VOR checkpointsign shall be in accordancewith oneof the

alternativesshownin Figure5-31 in which:

VOR is anabbreviationidentifying thisasa VOR checkpoint;

1 16.3 is anexampleof theradiofrequencyof theVOR concerned;

147° is an exampleof the VOR bearing,to the nearestdegree,which shouldbe indicated
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at theVOR checkpoint;and

4.3NM is an exampleof the distancein nautical miles to a DME collocatedwith the VOR

concerned.

Figure 5-31. VOR aerodromecheckpoint sign

Note.— Tolerancesfor thebearingvalueshownon thesignaregiven in Annex 10, VolumeI,

AttachmentE. It will benotedthata checkpointcanonly be usedoperationallywhenperiodic

checksshowit to beconsistentlywithin ±2 degreesof thestatedbearing.

5.4.5 Aerodromeidentification sign

Application

5.4.5.1 An aerodromeidentification sign shall be provided at an aerodromewherethere is

insufficientalternativemeansof visual identification.

Location

5.4.5.2 Theaerodromeidentificationsignshall beplacedon theaerodromesoasto belegible,

in sofar asis practicable,at all anglesabovethehorizontal.

Characteristics

5.4.5.3 Theaerodromeidentificationsignshall consistof thenameof theaerodrome.
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5.4.5.4 Thecolourselectedfor the sign shall give adequateconspicuitywhen viewedagainst

its background.

5.4.5.5 Thecharactersshall havea heightof not lessthan3 m.

5.4.6 Aircraft StandIdentification Signs

Application

5.4.6.1 An aircraft standidentificationmarkingshall be supplementedwith an aircraft stand

identificationsignwherefeasible.

Location

5.4.6.2 An aircraftstandidentificationsignshall be locatedsoasto beclearlyvisible from the

cockpitof anaircraftprior to enteringtheaircraftstand.

Characteristics

5.4.6.3 An aircraftstandidentificationsignshallconsistof an inscriptionin blackon a yellow

background.

5.4.7 Road-holdingPositionSign

5.4.7.1 A road-holdingpositionsignshall beprovidedat all roadentrancesto a runway.

Location

5.4.7.2 Theroad-holdingpositionsignshall be located1.5 m from oneedgeof the road(left

or right asappropriateto the local traffic regulations)at theholdingposition.
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Characteristics

5.4.7.3 A road-holding position sign shall consist of an inscription in white on a red

background.

5.4.7.4 The inscriptionon a road-holdingpositionsignshall be in thenationallanguage,be in

conformitywith the local traffic regulationsandincludethefollowing:

a requirementto stop;and

whereappropriate:

1) a requirementto obtainATC clearance;and

2) locationdesignator.

a)

b)

Note.— Examplesof road-holdingpositionsignsarecontainedin theAerodromeDesignManual

(Doc 9157),Part4.

5.4.7.5 A road-holding position sign intended for night use shall be retroreflectivc or

illuminated.

5.5 Markers

5.5.1 General

Markersshall be frangible.Thoselocatedneara runwayor taxiway shall be sufficiently low to

preserveclearancefor propellersandfor theenginepodsof jet aircraft.

Note 1.— Anchorsor chains,to preventmarkerswhich havebrokenfrom their mountingfrom

blowing away,aresometimesused.

Note 2.— Guidanceon frangibility of markersis given in the AerodromeDesignManual (Doc

9157),Part6.
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5.5.2 Unpaved runway edgemarkers

Application

5.5.2.1 Markers shall be provided when the extent of an unpavedrunway is not clearly

indicatedby theappearanceof its surfacecomparedwith thatof thesurroundingground.

Location

5.5.2.2 Where runway lights are provided, the markersshall be incorporatedin the light

fixtures. Wherethereareno lights, markersof flat rectangularor conicalshapeshall be placedso

asto delimit the runwayclearly.

Characteristics

5.5.2.3 The flat rectangularmarkersshall havea minimum sizeof 1 m by 3 in and shall be

placedwith their longdimensionparallelto therunwaycentreline.Theconicalmarkersshallhave

a heightnotexceeding50cm.

5.5.3 Stopwayedgemarkers

Application

5.5.3.1 Stopwayedgemarkersshall be providedwhentheextentof a stopwayis not clearly

indicatedby its appearancecomparedwith thatof thesurroundingground.

Characteristics

5.5.3.2 The stopway edge markersshall be sufficiently different from any runway edge

markersusedto ensurethat thetwo typesof markerscannotbeconfused.

Note.— Markersconsistingof small vertical boardscamouflagedon the reverseside,asviewed
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from therunway,haveprovedoperationallyacceptable.

5.5.4 Taxiway edgemarkers

Application

5.5.4.1 Taxiwayedgemarkersshall beprovidedon a taxiwaywherethecodenumberis 1 or 2

andtaxiwaycentreline or edgelightsor taxiwaycentreline markersarenot provided.

Location

5.5.4.2 Taxiway edgemarkersshall be installedat leastat the samelocationsaswould the

taxiwayedgelights hadthey beenused.

Characteristics

5.5.4.2 A taxiwayedgemarkershall be retroreflectiveblue.

5.5.4.3 The markedsurfaceas viewed by the pilot shall be a rectangleand shall have a

minimum viewingareaof 150 cm2.

5.5.4.4 Taxiway edgemarkersshall be frangible.Their height shall be sufficiently low to

preserveclearancefor propellersandfor theenginepodsof jet aircraft.

5.5.5 Taxiway centre line markers

Application

5.5.5.1 Taxiwaycentreline markersshall be providedon a taxiway wherethecodenumberis

1 or 2 andtaxiwaycentreline or edgelightsor taxiwayedgemarkersarenot provided.

5.5.5.2 Taxiwaycentreline markersshall be providedon a taxiwaywherethecodenumberis
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3 or 4 and taxiway centreline lights arenot providedif thereis a needto improvethe guidance

providedby thetaxiwaycentreline marking.

Location

5.5.5.3 Taxiway centreline markersshall be installedat leastat the samelocation aswould

taxiwaycentreline lights hadtheybeenused.

Note.— See5.3.17.12for thespacingof taxiwaycentreline lights.

5.5.5.4 Taxiway centre line markersshall normally be locatedon the taxiway centre line

markingexceptthattheymaybeoffsetby not morethan30cm whereit is not practicableto locate

themon themarking.

Characteristics

5.5.5.5 A taxiwaycentreline markershall beretroreflectivegreen.

5.5.5.6 The marked surfaceas viewed by the pilot shall be a rectangleand shall have a

minimum viewingareaof 20cm2.

5.5.5.7 Taxiwaycentreline markersshall besodesignedandfitted asto withstandbeingrun

overby thewheelsof anaircraftwithoutdamageeitherto theaircraftor to themarkersthemselves.

5.5.6 Unpaved taxiway edgemarkers

Application

5.5.6.1 Wherethe extentof an unpavedtaxiway is not clearly indicatedby its appearance

comparedwith thatof thesurroundingground,markersshall beprovided.

Location
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5.5.6.2 Where taxiway lights are provided, the markersshall be incorporatedin the light

fixtures.Wherethereareno lights, markersof conicalshapeshall be placedsoasto delimit the

taxiwayclearly.

5.5.7 Boundary markers

Application

5.5.7.1 Boundarymarkersshall be providedat an aerodromewherethe landingareahasno

runway.

Location

5.5.7.2 Boundarymarkersshall bespacedalongthe boundaryof the landingareaat intervals

of not morethan200 m, if thetypeshownin Figure5-32 is used,or approximately90 m, if the

conicaltype is usedwith a markeratanycomer.

Characteristics

5.5.7.3 Oncedeterminednecessaryby the Authority, boundarymarkersshall be of a form

similar to thatshownin Figure5-32,or in theform of a conenot lessthan50cm high andnot less

than75 cm in diameterat thebase.Themarkersshall becolouredto contrastwith thebackground

againstwhich theywill beseen.A singlecolour,orangeor red,or two contrastingcolours,orange

andwhite or alternativelyredandwhite,shall beused,exceptwheresuchcoloursmergewith the

background.
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Figure 5-32.Boundary markers
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CHAPTER 6-VISUAL AIDS FOR DENOTING OBSTACLES

6.1 Objectsto beMarked and/or Lighted

Note - The marking and/or lighting of obstaclesis intendedto reducehazardsto aircraft by

indicatingthepresenceof theobstacles.It doesnot necessarilyreduceoperatinglimitationswhich

may be imposedby an obstacle.An autonomousaircraftdetectionsystemmay be installedon or

nearanobstacle(or groupof obstaclessuchaswind farms),designedto operatethe lighting only

whenthesystemdetectsan aircraftapproachingtheobstacle,in orderto reducelight exposureto

local residents.Guidanceon thedesignandinstallationof anautonomousaircraftdetectionsystem

is availablein theAerodromeDesignManual(Doc9157),Part4.Theavailabilityof suchguidance

is not intendedto imply thatsuchasystemhasto be provided.

6.1.1 Objects within the lateral boundariesof the obstaclelimitation surfaces

6.1.1.1 Vehiclesand other mobile objects,excludingaircraft, on the movementareaof an

aerodromeareobstaclesandshall bemarkedand,if thevehiclesandaerodromeareusedat night

or in conditionsof low visibility, lighted, exceptthat aircraft servicingequipmentand vehicles

usedonly on apronsmay beexempt.

6.1.1.2 Elevatedaeronauticalgroundlights within themovementareashall bemarkedsoasto

beconspicuousby day.Obstaclelightsshall not be installedon elevatedgroundlightsor signsin

themovementarea.

6.1.1.3 All obstacleswithin the distancespecifiedin Table 3-2, column 11 or 12, from the

centreline of a taxiway, an aprontaxiway or aircraft standtaxilaneshall be markedand, if the

taxiway,aprontaxiwayor aircraftstandtaxilaneis usedat night, lighted.

6.1.1.4 A fixed obstaclethatextendsabovea take-offclimbsurfacewithin 3 000m of theinner

edgeof the take-off climb surfaceshall be markedand,if the runway is usedat night, lighted,

exceptthat:
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(a) suchmarkingand lighting maybeomittedwhentheobstacleis shieldedby anotherfixed

obstacle;

(b) themarkingmay be omittedwhentheobstacleis lighted by medium-intensityobstacle

lights,Type A, by dayand its heightabovethe level of thesurroundinggrounddoesnot

exceed150m;

(c) themarkingmaybeomittedwhentheobstacleis lighted by high-intensityobstaclelights

by day;and

(d) the lighting may beomittedwheretheobstacleis a lighthouseandan aeronauticalstudy

indicatesthe lighthouselight to besufficient.

6.1.1.5 A fixed object,other than an obstacle,adjacentto a take-off climb surfaceshall be

markedand, if the runway is usedat night, lighted, if such markingand lighting is considered

necessaryto ensureits avoidance,exceptthat themarkingmaybeomittedwhen:

(a) theobject is lighted by medium-intensityobstaclelights, TypeA, by dayandits height

abovethe level of thesurroundinggrounddoesnotexceed150 m; or

(b) theobject is lighted by high-intensityobstaclelights by day.

6.1.1.6 A fixed obstaclethat extendsabovean approachsurfacewithin 3 000m of the inner

edgeor abovea transitionalsurfaceshall be markedand, if the runway is usedat night, lighted,

exceptthat:

(a) suchmarkingandlighting may beomittedwhentheobstacleis shieldedby anotherfixed

obstacle;

(b) the markingmay be omitted whentheobstacleis lighted by medium-intensityobstacle

lights,TypeA, by day and its heightabovethe level of thesurroundinggrounddoesnot

exceed150m;

(c) themarkingmaybeomittedwhentheobstacleis lighted by high-intensityobstaclelights

by day;and

(d) the lighting may beomittedwheretheobstacleis a lighthouseandan aeronauticalstudy

indicatesthe lighthouselight to besufficient.

6.1.1.7 A fixed obstaclethat extendsabovea horizontalsurfaceshall be markedand,if the
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aerodromeis usedat night, lighted,exceptthat:

(a) suchmarkingandlighting may beomittedwhen:

1) theobstacleis shieldedby anotherfixed obstacle;or

2) for a circuit extensivelyobstructedby immovableobjectsor terrain, procedures

havebeenestablishedto ensuresafevertical clearancebelow prescribedflight paths;

or

3) anaeronauticalstudyshowstheobstaclenot to beof operationalsignificance;

(b) the markingmay be omittedwhentheobstacleis lighted by medium-intensityobstacle

lights,TypeA, by dayand its heightabovethe level of thesurroundinggrounddoesnot

exceed150m;

(c) themarkingmaybeomittedwhentheobstacleis lightedby high-intensityobstaclelights

by day;and

(d) the lighting may beomittedwheretheobstacleis a lighthouseandan aeronauticalstudy

indicatesthe lighthouselight to besufficient.

6.1.1.8 A fixed objectthatextendsabovean obstacleprotectionsurfaceshall be markedand,

if therunwayis usedat night, lighted.

Note.— See5.3.5for informationon theobstacleprotectionsurface.

6.1.1.9 Otherobjectsinsidetheobstaclelimitation surfacesshall be markedand/orlighted if

an aeronauticalstudy indicatesthat the objectcould constitutea hazardto aircraft (this includes

objectsadjacentto visual routese.g.waterwayor highway).

Note.— Seenoteaccompanying4.4.2.

6.1.1.10 Overheadwires, cables,etc.,crossinga river, waterway,valley or highway shall be

markedandtheir supportingtowersmarkedandlighted if an aeronauticalstudyindicatesthatthe

wiresor cablescouldconstitutea hazardto aircraft.

6.1.2 Objectsoutsidethe lateral boundariesof the obstaclelimitation surfaces
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6.1.2.1 Obstaclesin accordancewith 4.3.2shallbemarkedandlighted,exceptthatthemarking

may beomittedwhentheobstacleis lighted by high-intensityobstaclelights by day.

6.1.2.2 Otherobjectsoutsidetheobstaclelimitation surfacesshall be markedand/orlighted if

an aeronauticalstudy indicatesthat the objectcould constitutea hazardto aircraft (this includes

objectsadjacentto visual routese.g.waterway,highway).

6.1.2.3 Overheadwires, cables,etc.,crossinga river, waterway,valley or highway shall be

markedandtheir supportingtowersmarkedandlighted if anaeronauticalstudy indicatesthatthe

wiresor cablescouldconstitutea hazardto aircraft.

6.2 Markingand/orLightingof Objects

6.2.1 General

6.2.1.1 Thepresenceof objectswhich mustbe lighted,asspecifiedin 6.1,shall be indicatedby

low-, medium-or high- intensityobstaclelights,or a combinationof suchlights.

6.2.1.2 Low-intensityobstaclelights,TypesA B, C, D andE, medium-intensityobstaclelights,

TypesA, B andC, high-intensityobstaclelights TypeA andB, shall be in accordancewith the

specificationsin Table6-1 andAppendix1.

6.2.1.3 Thenumberandarrangementof low-, medium-or high-intensityobstaclelights ateach

level to bemarkedshall besuchthat theobjectis indicatedfrom everyanglein azimuth.Wherea
light is shieldedin anydirectionby anotherpartof theobject,or by anadjacentobject,additional
lightsshall beprovidedon thatadjacentobjector thepartof theobjectthat is shieldingthe light,

in sucha way asto retainthe generaldefinition of the object to be lighted. If the shieldedlight
doesnotcontributeto thedefinition of theobjectto be lighted,it may beomitted.

6.2.2 Mobile objects
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Marking

6.2.2.1 All mobileobjectsto bemarkedshall becolouredor displayflags.

Marking by colour

6.2.2.2 Whenmobileobjectsaremarkedby colour,asingleconspicuouscolour,preferablyred

or yellowishgreenfor emergencyvehiclesandyellow for servicevehicles,shall be used.

Marking by flags

6.2.2.3 Flagsusedto mark mobileobjectsshall bedisplayedaround,on topof, or aroundthe

highestedgeof theobject.Flagsshall not increasethehazardpresentedby theobjectthey mark.

6.2.2.4 Flagsusedto mark mobileobjectsshall not be lessthan0.9 m on eachsideandshall

consistof a chequeredpattern,eachsquarehavingsidesof not lessthan0.3 m. Thecoloursof the

patternshallcontrasteachwith theotherandwith thebackgroundagainstwhich theywill beseen.

Orangeandwhite or alternativelyred andwhite shall be used,exceptwheresuchcoloursmerge

with thebackground.
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Table 6-1.Characteristicsof obstaclelights

(a) See6.2.2.6

1 2 3 4 5 6 7

Light Type Colour
Signaltype/

(flash rate)

Peakintensity(cd)at given Background

Luminance(b) Light

Distribution

Table
Day (Above

500cd/m2)

Twilight

(50-500

cd/m2)

Night

(Below 50

cd/m2)

Low-intensity,TypeA

(fixed obstacle)
Red Fixed N/A N/A 10 Table6-2

Low-intensity,TypeB

(fixed obstacle)
Red Fixed N/A N/A 32 Table6-2

Low-intensity,TypeC

(mobileobstacle)

Yellow/Blue

(a)

Flashing(60-

90 fpm)
N/A 40 40 Table6-2

Low-intensity,TypeD

(follow-me vehicle)
Yellow

Flashing(60-

90 fpm)
N/A 200 200 Table6-2

Low-intensity,TypeE Red Flashing(c) N/A N/A 32
Table6-2

(TypeB)

Medium-intensity,Type

A
White

Flashing(20-

60 fpm)
20 000 20 000 2 000 Table6-3

Medium-intensity,Type B Red
Flashing(20-

60 fpm)
N/A N/A 2 000 Table6-3

Medium-intensity,TypeC Red Fixed N/A N/A 2 000 Table6-3

High-intensity,TypeA White
Flashing(40-

60 fpm)
200000 20 000 2 000 Table6-3

High-intensity,TypeB White
Flashing(40-

60 fpm)
100000 20 000 2 000 Table6-3

(b) For flashing lights, effective intensity as determinedin accordancewith the Aerodrome

DesignManual(Doc9157),Part4.

(c) For wind turbineapplication,to flashat thesamerateasthe lighting on the nacelle.
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Table 6-2.Light distribution for low-intensity obstaclelights

Minimum intensity

(a)
Maximum intensity(a)

Vertical beamspread(f)

Minimum beam

spread
Intensity

TypeA 10 cd(b) N/A 10° 5 cd

TypeB 32cd (b) N/A 10° 16cd

TypeC 40 cd (b) 400cd 12° (d) 20cd

TypeD 200cd (c) 400cd N/A (e) N/A

Note.— This tabledoesnot includerecommendedhorizontalbeamspreads.6.2.1.3requires360°

coveragearoundanobstacle.Therefore,thenumberof lights neededto meetthis requirementwill

dependon the horizontalbeamspreadsof eachlight aswell asthe shapeof the obstacle.Thus,

with narrowerbeamspreads,morelights will berequired.

(a) 360°horizontal.Forflashinglights,theintensityis readinto effectiveintensity,asdetermined

in accordancewith theAerodromeDesignManual(Doc 9157),Part4.

(b) Between2 and 10° vertical.Elevationvertical anglesarereferencedto the horizontalwhen

the light is levelled.

(c) Between2 and20° vertical.Elevationverticalanglesarereferencedto the horizontalwhen

the light is levelled.

(d) Peakintensityshouldbe locatedat approximately2.5°vertical.

(e) Peakintensityshouldbe locatedat approximately17° vertical.

(f) Beamspreadis definedastheanglebetweenthehorizontalplaneandthedirectionsfor which

the intensityexceedsthatmentionedin the“intensity” column.
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Table 6-3.Light distribution for medium- and high-intensity obstaclelights according to

benchmark intensitiesof Table 6-1

Benchmark

intensity

Minimum requirements Recommendations

Vertical elevationangle(b)

Vertical beam

spread(c)

Vertical elevationangle(b)

Vertical beam

spread(c)

0° -1° 0° -1° -10°

Minimum

average

intensity

(a)

Minimum

intensity

(a)

Minimum

intensity

(a)

Minimum

beam

spread

Intensity

(a)

Maximum

intensity

(a)

Maximum

intensity

(a)

Maximum

intensity

(a)

Maximum

beam

spread

Intensity

(a)

200000 200000 150000 75 000 3° 75 000 250000 112500 7 500 7° 75 000

100000 100000 75 000 37500 3° 37500 125000 56 250 3 750 7° 37500

20 000 20 000 15 000 7 500 3° 7 500 25 000 11 250 750 N/A N/A

2 000 2 000 1 500 750 3° 750 2 500 1 125 75 N/A N/A

Note.— This tabledoesnot includerecommendedhorizontalbeamspreads.6.2.1.3 requires360°

coveragearoundanobstacle.Therefore,thenumberof lights neededto meetthis requirementwill

dependon the horizontalbeamspreadsof eachlight aswell asthe shapeof the obstacle.Thus,

with narrowerbeamspreads,morelights will berequired.

(a) 360°horizontal.All intensitiesareexpressedin Candela.For flashinglights,the intensityis

readinto effectiveintensity,asdeterminedin accordancewith theAerodromeDesignManual

(Doc 9157).Part4.

b) Elevationverticalanglesarereferencedto thehorizontalwhenthe light unit is levelled.

(c) Beamspreadis definedastheanglebetweenthehorizontalplaneandthedirectionsfor which

the intensityexceedsthatmentionedin the“intensity” column.

Note.— An extendedbeamspreadmay benecessaryunderspecificconfigurationandjustified by

anaeronauticalstudy.

Lighting
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6.2.2.5 Low-intensityobstaclelights,TypeC,shall bedisplayedon vehiclesandothermobile

objectsexcludingaircraft.

Note.— SeeAnnex2 for lights to bedisplayedby aircraft.

6.2.2.6 Low-intensity obstacle lights, Type C, displayed on vehicles associatedwith

emergencyor security shall be flashing-blueand thosedisplayedon other vehicles shall be

flashing-yellow.

6.2.2.7 Low-intensityobstaclelights.TypeD, shall bedisplayedon follow-me vehicles.

6.2.2.8 Low-intensityobstaclelightsonobjectswith limited mobility suchasaerobridgesshall

befixed-red,andasa minimumbein accordancewith thespecificationsfor low-intensityobstacle

lights, Type A, in Table6-1.The intensityof the lights shall be sufficient to ensureconspicuity

consideringtheintensityof theadjacentlightsandthegenerallevelsof illuminationagainstw hich

they would normally beviewed.

6.2.3 Fixed objects

Note.— Thefixed objectsof wind turbinesareaddressedseparatelyin 6.2.4andthefixed objects

of overheadwires,cables,etc.,andsupportingtowersareaddressedseparatelyin 6.2.5.

Marking

6.2.3.1 All fixed objectsto be markedshall,wheneverpracticable,be coloured,but if this is

not practicable,markersor flagsshall bedisplayedon or abovethem,exceptthatobjectsthatare

sufficiently conspicuousby their shape,sizeor colourneednot beotherwisemarked.

Marking by colour

6.2.3.2 An objectshall becolouredto showa chequeredpatternif it hasessentiallyunbroken

surfacesand its projectionon any vertical planeequalsor exceeds4.5 m in bothdimensions.The
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patternshall consistof rectanglesof not lessthan 1.5 m and not more than 3 m on a side,the

cornersbeingof thedarkercolour.Thecoloursof thepatternshallcontrasteachwith theotherand

with the backgroundagainstwhich they will be seen.Orangeand white or alternativelyred and

white shall be used,exceptwheresuchcoloursmergewith thebackground.(SeeFigure6-1.)

6.2.3.3 An objectshall becolouredto showalternatingcontrastingbandsif:

(a) it hasessentiallyunbrokensurfacesandhasonedimension,horizontalor vertical,greater

than1.5 m, andtheotherdimension,horizontalor vertical, lessthan4.5 m; or

(b) it is of skeletaltypewith eithera vertical or a horizontaldimensiongreaterthan 1.5 m.

The bandsshall be perpendicularto the longestdimensionandhavea w idth approximately1/7of

the longestdimensionor 30 m, whicheveris less.Thecoloursof the bandsshall contrastwith the

backgroundagainstwhich theywill beseen.Orangeandwhiteshouldbe used,exceptwheresuch

coloursarenotconspicuouswhenviewedagainstthebackground.Thebandson theextremitiesof

theobjectshall beof thedarkercolour.(SeeFigures6-1 and6-2.)

Note.— Table6-4showsa formulafor determiningbandwidthsandfor havinganodd numberof

bands,thuspermittingboth the top andbottombandsto beof thedarkercolour.

~3 White
O’ffgextd

Figure 6-1. Basicmarking patterns
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Table 6-4. Marking band widths

Longestdimension

BandwidthGreaterthan Not exceeding

1.5 m 210m 1/7 of longest dimension

210m 270m 1/9 9 9 99 99

270m 330m 1/11 9 9 99 99

330 m 390m 1/13 9 9 99 99

390m 450m 1/15 9 9 99

450m 510m 1/17 9 9 99 99

510m 570m 1/19 9 9 99 99

570m 630m 1/21 9 9 99 99

6.23.4 An object shall be coloured in a single conspicuouscolour if its projectionon any

verticalplanehasbothdimensionslessthan1.5m.Orangeor redshall beused,exceptwheresuch

coloursmergewith thebackground.

Note.— Againstsomebackgroundsit maybefoundnecessaryto useadifferentcolourfrom orange

or red to obtainsufficientcontrast.

Marking by flags

6.23.5 Flagsusedto mark fixed objectsshall be displayedaround,on top of, or aroundthe

highestedgeof, the object.When flags are usedto mark extensiveobjectsor groupsof closely

spacedobjects,they shall be displayedat leastevery 15 m. Flagsshall not increasethe hazard

presentedby theobjecttheymark.

6.23.6 Flagsusedto markfixed objectsshall not be lessthan0.6 m on eachside.
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Figure 6-2. Examplesof marking and lighting of tall structures

6.2.3.7 Flags usedto mark fixed objectsshall be orangein colour or a combinationof two

triangularsections,oneorangeand the otherwhite, or onered and the otherwhite, exceptthat

wheresuchcoloursmergewith the background,otherconspicuouscoloursshall be used.

Marking by markers

6.2.3.8 Markersdisplayedon or adjacentto objectsshall be locatedin conspicuouspositions

soasto retain thegeneraldefinition of theobjectandshall be recognizablein clearweatherfrom

a distanceof at least1 000m for anobjectto beviewedfrom theair and300 m for anobjectto be

viewedfrom thegroundin all directionsin which anaircraft is likely to approachtheobject.The

shapeof markersshall bedistinctiveto theextentnecessaryto ensurethat theyarenot mistaken

for markersemployedtoconveyotherinformation,andtheyshall besuchthat thehazardpresented
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by theobjectthey mark is not increased.

6.23.9 A markershall be of onecolour.When installed,white and red,or white andorange

markersshall be displayedalternately.The colour selectedshall contrastwith the background

againstwhich it will beseen.

Lighting

6.23.10 In the caseof an object to be lighted, oneor more low-, medium-or high-intensity

obstaclelightsshall be locatedascloseaspracticableto thetopof theobject.

Note.— Recommendationson how a combinationof low-, medium-and/orhigh-intensitylights

on obstaclesshouldbedisplayedaregiven in Appendix5.

6.23.11 In thecaseof achimneyor otherstructureof like function,thetop lightsshallbeplaced

sufficiently belowthetopsoasto minimizecontaminationby smoke,etc.(SeeFigure6-2).

6.23.12 In the caseof a tower or antennastructureindicatedby high-intensityobstaclelights

by day with an appurtenance,such as a rod or an antenna,greaterthan 12 m where it is not

practicableto locatea high-intensityobstaclelight on the top of the appurtenance,sucha light

shall be locatedat the highestpracticablepoint and,if practicable,a medium-intensityobstacle

light, TypeA, mountedon thetop.

6.23.13 In thecaseof anextensiveobjector of a groupof closelyspacedobjectsto be lighted

thatare:

(a) penetratinga horizontalobstaclelimitation surface(OLS)or locatedoutsideanOLS,the

top lights shall be so arrangedas to at least indicatethe pointsor edgesof the object

highestin relation to the obstaclelimitation surfaceor abovethe ground,and so as to

indicatethegeneraldefinition andtheextentof theobjects;and

(b) penetratinga slopingOLS, the top lights shall be so arrangedasto at leastindicatethe

pointsor edgesof the object highestin relation to the OLS, and so asto indicatethe

6-13



 THE OFFICIAL GAZETTE [LEGAL SUPPLEMENT]    —   B 16TH MAY, 2024 2866 

generaldefinition and the extentof the objects.If two or moreedgesare of the same

height,theedgenearestthe landingareashall bemarked.

6.2.3.14 Whentheobstaclelimitation surfaceconcernedis slopingandthehighestpoint above

the OLS is not the highestpoint of the object,additionalobstaclelights shall be placedon the

highestpointof theobject.

6.2.3.15 Wherelights areappliedto display the generaldefinition of an extensiveobjector a

groupof closelyspacedobjects,and

(a) low-intensity lights areused,theyshall bespacedat longitudinal intervalsnotexceeding

45 m; and

(b) medium-intensity lights are used, they shall be spacedat longitudinal intervals not

exceeding900m.

6.2.3.16 High-intensityobstaclelights,TypeA, andmedium-intensityobstaclelights,TypesA

andB, locatedon anobjectshall flashsimultaneously.

6.2.3.17 The installationsettinganglesfor high-intensityobstaclelights, Type A, shall be in

accordancewith Table6-5.

Note.— High-intensityobstaclelightsareintendedfor dayuseaswell asnight use.Careis needed

to ensurethattheselightsdo not createdisconcertingdazzle.Guidanceon thedesign,locationand

operationof high-intensityobstaclelights is given in theAerodromeDesignManual(Doc 9157),

Part4.

6.2.3.18 Where, in the opinion of the Operatorof a Certified Aerodrome,the use of high-

intensityobstaclelights,TypeA, or medium-intensityobstaclelights,TypeA, at night maydazzle

pilots in thevicinity of anaerodrome(within approximately10000m radius)or causesignificant

environmentalconcerns,a dual obstaclelighting systemshall be provided.This systemshall be

composedof high-intensityobstaclelights,TypeA, or medium-intensityobstaclelights,TypeA,

asappropriate,for daytimeand twilight useand medium-intensityobstaclelights, Type B or C,
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for night-timeuse.

Lighting of objectswith a height lessthan 45 m aboveground level

6.2.3.19 Low-intensityobstaclelights, Type A or B, shall be usedwherethe object is a less

extensiveoneandits heightabovethesurroundinggroundis lessthan45 m.

6.2.3.20 Wheretheuseof low-intensityobstaclelights, 1'ypeA or B, would be inadequateor an

earlyspecialwarningis required,thenmedium-or high-intensityobstaclelightsshall beused.

6.2.3.21 Low-intensityobstaclelights,TypeB, shall beusedeitheraloneor in combinationwith

medium-intensityobstaclelights,TypeB, in accordancewith 6.2.3.22.

6.2.3.22 Medium-intensityobstaclelights,TypeA, B or C,shall be usedwheretheobjectis an

extensiveone.Medium-intensityobstaclelights, TypesA and C, shall be usedalone,whereas

medium-intensityobstaclelights, Type B, shall beusedeitheraloneor in combinationwith low-

intensityobstaclelights,TypeB.

Note.— A groupof buildingsis regardedasanextensiveobject.

Lighting of objectswith a height 45 m to a height lessthan 150m aboveground level

6.2.3.23 Medium-intensityobstaclelights, Type A, B or C, shall be used.Medium-intensity

obstaclelights, TypesA and C, shall be usedalone,whereasmedium-intensityobstaclelights,

TypeB, shall be usedeitheraloneor in combinationwith low-intensityobstaclelights,TypeB.

6.2.3.24 Whereanobjectis indicatedby medium-intensityobstaclelights, TypeA, andthetop

of theobjectis morethan105m abovethelevel of thesurroundinggroundor theelevationof tops

of nearbybuildings(when theobjectto be markedis surroundedby buildings),additional lights

shall be providedat intermediatelevels.Theseadditional intermediatelights shall be spacedas

equally as practicable,betweenthe top lights and ground level or the level of tops of nearby

buildings,asappropriate,with thespacingnotexceeding105m.
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6.2.3.25 Whereanobjectis indicatedby medium-intensityobstaclelights,Type B. andthetop

of theobjectis morethan45 m abovethelevel of thesurroundinggroundor theelevationof tops

of nearbybuildings(whentheobjectto be markedis surroundedby buildings),additional lights

shall be providedat intermediatelevels.Theseadditionalintermediatelights shall be alternately

low-intensityobstaclelights,Type B, andmedium-intensityobstaclelights,TypeB, andshall be

spacedasequallyaspracticablebetweenthe top lights and ground level or the level of topsof

nearbybuildings,asappropriate,with thespacingnot exceeding52 m.

6.2.3.26 Whereanobjectis indicatedby medium-intensityobstaclelights,TypeC, andthetop

of theobjectis morethan45 m abovethe level of thesurroundinggroundor theelevationof tops

of nearbybuildings(whentheobjectto be markedis surroundedby buildings),additionallights

shall be providedat intermediatelevels.Theseadditional intermediatelights shall be spacedas

equally as practicable,betweenthe top lights and ground level or the level of topsof nearby

buildings,asappropriate,with thespacingnot exceeding52 m.

6.2.3.27 Wherehigh-intensityobstaclelights,TypeA. areused,theyshallbespacedat uniform

intervalsnot exceeding105m betweenthegroundlevel andthetop light(s) specifiedin 6.2.3.10,

exceptthat whereanobject to be markedis surroundedby buildings,theelevationof the topsof

the buildingsmay be usedastheequivalentof thegroundlevel whendeterminingthenumberof

light levels.

Lighting of objectswith a height 150m or more aboveground level

6.2.3.28 High-intensityobstaclelights, Type A, shall be usedto indicatethe presenceof an

object if its heightabovethe level of thesurroundinggroundexceeds150 m andan aeronautical

studyindicatessuchlights to beessentialfor therecognitionof theobjectby day.

6.2.3.29 Wherehigh-intensityobstaclelights,TypeA, areused,theyshall bespacedat uniform

intervalsnot exceeding105m betweenthegroundlevel andthe top light(s)specifiedin 6.2.3.10,

exceptthatwhereanobjectto be markedis surroundedby buildings,theelevationof the topsof
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thebuildingsmaybeusedastheequivalentof the groundlevel whendeterminingthe numberof

light levels.

6.2.3.30 Where, in the opinion of the Operatorof a Certified Aerodrome,the useof high-

intensityobstaclelights,TypeA, at nightmaydazzlepilots in thevicinity of anaerodrome(within

approximately10 000 m radius)or causesignificantenvironmentalconcerns,medium-intensity

obstaclelights, TypeC, shall be usedalone,whereasmedium-intensityobstaclelights, Type B,

shall be usedeitheraloneor in combinationwith low-intensityobstaclelights,TypeB.

6.2.3.31 Whereanobject is indicatedby medium-intensityobstaclelights, Type A, additional

lightsshall beprovidedat intermediatelevels.Theseadditionalintermediatelightsshall bespaced

asequallyaspracticable,betweenthe top lights andgroundlevel or the level of topsof nearby

buildings,asappropriate,with thespacingnotexceeding105m.

6.2.3.32 Wherean object is indicatedby medium-intensityobstaclelights, TypeB, additional

lights shall be provided at intermediatelevels. Theseadditional intermediatelights shall be

alternatelylow-intensityobstaclelights, Type B, and medium-intensityobstaclelights, Type B,

andshall bespacedasequallyaspracticablebetweenthe top lightsandgroundlevel or the level

of topsof nearbybuildings,asappropriate,with thespacingnot exceeding52 m.

6.2.3.33 Wherean object is indicatedby medium-intensityobstaclelights, Type C, additional

lightsshall beprovidedat intermediatelevels.Theseadditionalintermediatelightsshall bespaced

asequallyaspracticable,betweenthe top lights andgroundlevel or the level of topsof nearby

buildings,asappropriate,with thespacingnotexceeding52 m.

6.2.4 Wind turbines

6.2.4.1 A wind turbineshall bemarkedand/orlighted if it is determinedto beanobstacle.

Note 1.— Additional lighting or markingsmay be providedwherein theopinionof theAuthority
suchlighting or markingsaredeemednecessary.
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Note2.— See4.3.1and4.3.2

Markings

6.2.4.2 The rotor blades,nacelleand upper2/3 of the supportingmastof wind turbinesshall

bepaintedwhite, unlessotherwiseindicatedby anaeronauticalstudy.

Lighting

6.2.4.3 Whenlighting is deemednecessary,in thecaseof a wind farm, i.e. a groupof two or

morewind turbines,the wind farm shall be regardedasan extensiveobjectandthe lights should

be installed:

(a) to identify theperimeterof thewind farm;

(b) respectingthemaximumspacing,in accordancewith 6.2.3.15,betweenthe lights along

theperimeter,unlessa dedicatedassessmentshowsthata greaterspacingcanbe used;

(c) so that, whereflashing lights are used,they flash simultaneouslythroughoutthe wind

farm;

(d) so that,within a wind farm, any wind turbinesof significantly higherelevationarealso

identifiedwherevertheyarelocated;and

(e) at locationsprescribedin a),b) andd), respectingthefollowing criteria:

i) for wind turbinesof lessthan150m in overallheight(hubheightplusvertical blade

height),medium-intensitylighting on thenacelleshall beprovided;

ii) for wind turbinesfrom 150m to315 m in overallheight,in additionto themedium¬

intensity light installedon the nacelle,a secondlight servingasan alternateshall be

providedin caseof failureof theoperatinglight. The lightsshall be installedto assure

thattheoutputof eitherlight is not blockedby theother;and

iii) in addition, for wind turbines from 150 m to 315 m in overall height, an

intermediatelevel at half the nacelleheight of at least three low-intensity Type E

lights, asspecifiedin 6.2.1.3, shall be provided.If an aeronauticalstudyshowsthat

low-intensityType E lights arenot suitable,low-intensityType A or B lights may be
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used.

Note.— Theabove6.2.4.3e)doesnotaddresswind turbinesof morethan315 m of overallheight.

For such wind turbines,additionalmarking and lighting may be requiredasdeterminedby an

aeronauticalstudy.

6.2.4.4 Theobstaclelights shall be installedon thenacellein sucha mannerasto providean

unobstructedview for aircraftapproachingfrom anydirection.

6.2.4.5 Where lighting is deemednecessaryfor a single wind turbineor short line of wind

turbines,theinstallationshall be in accordancewith 6.2.4.3 e)or asdeterminedby anaeronautical

study.

6.2.5 Overheadwires, cables,etc.,and supporting towers

Marking

6.2.5.1 Thewires,cables,etc., to be markedshall be equippedwith markers;thesupporting

towershall becoloured.

Marking by colours

6.2.5.2 Thesupportingtowersof overheadwires, cables,etc., that requiremarking shall be

markedin accordancewith 6.2.3.1 to 6.2.3.4, exceptthat the markingof the supportingtowers

may beomittedwhentheyarelighted by high-intensityobstaclelights by day.

Marking by markers

6.2.5.3 Markersdisplayedon or adjacentto objectsshall be locatedin conspicuouspositions

soasto retainthegeneraldefinition of theobjectandshall be recognizablein clearweatherfrom

adistanceof at least1 000m for anobjectto beviewedfrom theair and300m for anobjectto be

viewedfrom thegroundin all directionsin which an aircraft is likely to approachtheobject.The
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shapeof markersshall bedistinctiveto theextentnecessary'to ensurethat they arenot mistaken

for markersemployedtoconveyotherinformation,andtheyshallbesuchthatthehazardpresented

by theobjectthey mark is not increased.

6.2.5.4 A markerdisplayedon an overheadwire, cable,etc., shall be sphericaland havea

diameterof not lessthan60cm.

6.2.5.5 Thespacingbetweentwo consecutivemarkersor betweena markeranda supporting

towershall beappropriateto thediameterof themarker,but in no caseshall thespacingexceed:

(a) 30 m wherethe markerdiameteris 60 cm progressivelyincreasingwith thediameterof

the markerto

(b) 35 m where the marker diameteris 80 cm and further progressivelyincreasingto a

maximumof

(c) 40 m wherethe markerdiameteris of at least130 cm.

Wheremultiple wires,cables,etc.,areinvolved,a markershall be locatednot lower thanthe level

of thehighestwire at thepoint marked.

6.2.5.6 A markershall be of onecolour. When installed,white and red,or white andorange

markersshall be displayedalternately.The colour selectedshall contrastwith the background

againstwhich it will beseen.

6.2.5.7 Whenit hasbeendeterminedthatanoverheadwire,cable,etc.,needsto bemarkedbut

it is not practicableto install markerson the wire, cable,etc., thenhigh-intensityobstaclelights,

TypeB, shall be providedon their supportingtowers.

Lighting

6.2.5.8 High-intensityobstaclelights,TypeB, shall be usedto indicatethepresenceof a tower

supportingoverheadwires,cables,etc.,where:

(a) an aeronauticalstudy indicatessuch lights to be essentialfor the recognitionof the
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presenceof wires,cables,etc.;or

(b) it hasnot beenfound practicableto install markerson thewires,cables,etc.

6.2.5.9 Wherehigh-intensityobstaclelights, Type B, areused,they shall be locatedat three

levels:

— at thetopof thetower;

—at the lowestlevel of thecatenaryof thewiresor cables;and

—at approximatelymidwaybetweenthesetwo levels.

Note.— In somecases,this may requirelocatingthe lights off thetower.

6.2.5.10 High-intensityobstaclelights, Type B, indicatingthe presenceof a tower supporting

overheadwires,cables,etc.,shall flashsequentially;first themiddlelight, secondthetop light and

last,the bottomlight. The intervalsbetweenflashesof the lights shall approximatethe following

ratios:

Flashinterval between Ratioof cycletime

middleandtop light 1/13

topandbottomlight 2/13

bottomandmiddle light 10/13

Note.— High-intensityobstaclelightsareintendedfor dayuseaswell asnight use.Careis needed

to ensurethat theselights do not createdisconcertingdazzle.Guidanceon thedesign,operation

andthe locationof high-intensityobstaclelights is given in the AerodromeDesignManual(Doc

9157),Part4.

6.2.5.11 Where, in the opinion of the Operatorof a Certified Aerodrome,the useof high-

intensityobstaclelights,TypeB, at night maydazzlepilots in thevicinity of anaerodrome(within

approximately10 000 m radius) or causesignificant environmentalconcerns,a dual obstacle

lighting systemshouldbe provided.This systemshouldbe composedof high-intensityobstacle

lights, Type B, for daytimeand twilight useand medium-intensityobstaclelights, Type B, for

6-21



 THE OFFICIAL GAZETTE [LEGAL SUPPLEMENT]    —   B 16TH MAY, 2024 2874 

night- time use.Wheremedium-intensitylightsareusedtheyshouldbeinstalledat thesamelevel

asthe high-intensityobstaclelight TypeB.

6.2.5.12 The installationsettinganglesfor high-intensityobstaclelights, Type B, shall be in

accordancewith Table6-5.

Table 6-5.Installation settinganglesfor high-intensity obstaclelights

Heightof light unit

aboveterrain(AGL) (m)

Angleof thepeakof thebeamabovethe

horizontal

Greaterthan Not exceeding

151 0°

122 151 1°

92 122 2°

92 3°
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CHAPTER 7-VISUAL AIDS FOR DENOTING RESTRICTED USEAREAS

7.1ClosedRunwaysandTaxiways,or PartsThereof

Application

7.1.1 A closedmarkingshall bedisplayedon a runwayor taxiwayor portion thereofwhich

is permanentlyclosedto the useof all aircraft.

7.1.2 A closedmarkingshall be displayedon a temporarilyclosedrunwayor taxiway or

portionthereof,exceptthatsuchmarkingmaybeomittedwhentheclosingis of shortdurationand

adequatewarningby air traffic servicesis provided.

Location

7.1.3 On a runwaya closedmarkingshall be placedat eachendof the runway,or portion

thereof,declaredclosed,and additionalmarkingsshall be so placedthat the maximum interval

betweenmarkingsdoesnot exceed300m. On a taxiwayaclosedmarkingshall be placedat least

ateachendof thetaxiwayor portion thereofclosed.

Characteristics

7.1.4 The closedmarking shall be of the form and proportionsasdetailed in Figure 7-1,

Illustrationa),whendisplayedon a runway,andshall beof the form and proportionsasdetailed

in Figure 7-1, Illustration b), when displayedon a taxiway. The marking shall be white when

displayedon a runwayandshall beyellow whendisplayedon a taxiway.

Note1.— Whenan areais temporarilyclosed,frangiblebarriersor markingsutilizing materials

otherthanpaintor othersuitablemeansmaybe usedto identify theclosedarea.

Note2.— Procedurespertainingto theplanning,coordination,monitoringandsafetymanagement

of works in progresson the movementareaarespecifiedin thePANS-Aerodromes(Doc 9981).

7-1



 THE OFFICIAL GAZETTE [LEGAL SUPPLEMENT]    —   B 16TH MAY, 2024 2876 

7.1.5 Whena runwayor taxiwayor portionthereofis permanentlyclosed,all normalrunway

andtaxiway markingsshall beobliterated.

7.1.6 Lighting onaclosedrunwayor taxiwayor portion thereofshall not beoperated,except

asrequiredfor maintenancepurposes.

7.1.7 In additionto closedmarkings,whenthe runwayor taxiwayor portion thereofclosed

is interceptedby a usablerunwayor taxiway which is usedat night, unserviceabilitylights shall

be placedacrosstheentranceto theclosedareaat intervalsnot exceeding3 m (see7.4.4).

Illustration al Closed tunway marking lllust-ation Closed taxiway marking

Figure 7-1.Closedrunway and taxiway markings
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7.2 Non-load-bearingSurfaces

Application

7.2.1 Shouldersfor taxiways,runwayturn pads,holdingbaysandapronsandothernon-load¬

bearingsurfaceswhich cannotreadily be distinguishedfrom load-bearingsurfacesand which, if

usedby aircraft,might resultin damageto theaircraftshallhavetheboundarybetweensuchareas

andthe load-bearingsurfacemarkedby a taxi sidestripemarking.

Note.— Themarkingof runwaysidesis specifiedin 5.2.7.

Location

7.2.2 A taxi sidestripemarkingshallbeplacedalongtheedgeof theload-bearingpavement,

with theouteredgeof themarkingapproximatelyon theedgeof the load-bearingpavement.

Characteristics

7.2.3 A taxi sidestripemarkingshall consistof a pair of solid lines,each15 cm wide and

spaced15 cm apartandthesamecolourasthe taxiwaycentreline marking.

Note.— Guidanceon providingadditionaltransversestripesat an intersectionor a small areaon
theapronis given in the AerodromeDesignManual(Doc 9157).Part4.

7.3 Pre-threshold Area

Application

7.3.1 When the surfacebeforea thresholdis pavedandexceeds60 m in length and is not

suitablefor normal useby aircraft, the entirelength beforethe thresholdshall be markedwith a
chevronmarking.
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Location

7.3.2 A chevronmarkingshall point in thedirectionof the runwayandbe placedasshown

in Figure7-2.

Characteristics

7.3.3 A chevronmarkingshall be of conspicuouscolour andcontrastwith the colour used

for therunwaymarkings;it shall beyellow. It shall haveanoverall width of at least0.9m.

7.4UnserviceableAreas

Application

7.4.1 Unserviceabilitymarkersshall bedisplayedwhereverany portionof a taxiway,apron

or holdingbay is unfit for the movementof aircraftbut it is still possiblefor aircraftto bypassthe

areasafely.On a movementareausedat night, unserviceabilitylights shall beused.

Note 1.— Unserviceabilitymarkersand lights areusedfor suchpurposesaswarningpilots of a

hole in a taxiwayor apronpavementor outlininga portionof pavement,suchason an apron,that

is underrepair.Theyarenot suitablefor usewhena portionof a runwaybecomesunserviceable,
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noron a taxiwaywhena majorportionof thewidth becomesunserviceable.In suchinstances,the

runwayor taxiway is normallyclosed.

Note2.— Procedurespertainingto theplanning,coordination,monitoringandsafetymanagement

of works in progresson themovementareaarespecifiedin thePANS-Aerodromes(Doc9981).

Location

7.4.2 Unserviceabilitymarkersand lights shall be placedat intervalssufficiently closesoas

to delineatetheunserviceablearea.

Note.— Guidanceon the locationof unserviceabilitylights is given in AttachmentA, Section13.

Characteristicsof unserviceability markers

7.4.3 Unserviceabilitymarkersshallconsistof conspicuousupstandingdevicessuchasflags,

conesor markerboards.

Characteristicsof unserviceability lights

7.4.4 An unserviceabilitylight shall consistof a red fixed light. The light shall havean

intensitysufficient to ensureconspicuityconsideringthe intensityof the adjacentlights and the

generallevel of illumination againstwhich it would normally be viewed. In no caseshall the

intensitybe lessthan10cd of red light.

Characteristicsof unserviceability cones

7.4.5 An unserviceabilityconeshall beat least0.5 m in heightandred,orangeor yellow or

anyoneof thesecoloursin combinationwith white.

Characteristicsof unserviceability flags
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7.4.6 An unserviceabilityflag shouldbe at least0.5 m squareand red,orangeor yellow or

anyoneof thesecoloursin combinationwith white.

Characteristicsof unserviceability marker boards

7.4.7 An unserviceabilitymarkerboardshall beat least0.5 m in heightand0.9m in length,

with alternateredandwhite or orangeandwhite verticalstripes.
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CHAPTER 8-ELECTRICAL SYSTEMS

8.1ElectricalPowerSupplySystemsfor Air NavigationFacilities

Note- Thesafetyof operationsat aerodromesdependson thequality of thesuppliedpower.The

total electricalpowersupplysystemmay includeconnectionsto oneor moreexternalsourcesof

electric power supply, one or more local generatingfacilities and to a distribution network

including transformersandswitchgear.Many otheraerodromefacilities suppliedfrom thesame

systemneedto betakeninto accountwhile planningtheelectricalpowersystemataerodromes.

8.1.1 Adequate primary power supply shall be available at aerodromesfor the safe

functioningof air navigationfacilities.

8.1.2 Thedesignand provisionof electricalpowersystemsfor aerodromevisual and radio

navigationaidsshall be suchthat an equipmentfailure will not leavethe pilot with inadequate

visualandnon-visualguidanceor misleadinginformation.

Note.— Thedesignandinstallationof theelectricalsystemsneedto takeinto considerationfactors

thatcanleadto malfunction,suchaselectromagneticdisturbances,line losses,powerquality,etc.

Additional guidanceis given in theAerodromeDesignManual(Doc 9157),Part5.

8.1.3 Electric power supply connectionsto thosefacilities for which secondarypower is

requiredshall besoarrangedthatthefacilitiesareautomaticallyconnectedto thesecondarypower

supplyon failure of theprimarysourceof power.

8.1.4 The time interval betweenfailure of the primary sourceof power and the complete

restorationof theservicesrequiredby 8.1.10 shall beasshortaspracticable,exceptthatfor visual

aidsassociatedwith non-precision,precisionapproachor take-off runwaysthe requirementsof

Table8-1 for maximumswitch-overtimesshouldapply.

Note.— A definition of switch-overtime is given in Chapter1.
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8.1.5 The provisionof a definition of switch-overtime shall not requirethe replacementof

an existing secondarypower supply before 1 January2010. However,for a secondary'power

supply installedafter4 November1999,theelectricpowersupplyconnectionsto thosefacilities

for whichsecondarypoweris requiredshallbesoarrangedthatthefacilitiesarecapableof meeting

therequirementsof Table8-1 for maximumswitch-overtimesasdefinedin Chapter1.

Visual aids

Application

8.1.6 For a precisionapproachrunway,a secondarypowersupply capableof meetingthe

requirementsof Table 8-1 for the appropriatecategoryof precisionapproachrunway shall be

provided.Electric power supply connectionsto thosefacilities for which secondarypower is

requiredshallbesoarrangedthatthefacilitiesareautomaticallyconnectedto thesecondarypower

supplyon failureof theprimarysourceof power.

8.1.7 Fora runwaymeantfor take-off in runwayvisual rangeconditionslessthana valueof

800m, asecondarypowersupplycapableof meetingtherelevantrequirementsof Table8-1 shall

beprovided.

8.1.8 At an aerodromewherethe primary runway is a non-precisionapproachrunway,a

secondarypowersupplycapableof meetingtherequirementsof Table8-1shallbeprovidedexcept

thatasecondarypowersupplyfor visualaidsneednotbeprovidedfor morethanonenon-precision

approachrunway.

8.1.9 At an aerodromewherethe primary runway is a non-instrumentrunway,a secondary
power supply capableof meeting the requirementsof 8.1.4 shall be provided, except that a

secondarypowersupplyfor visualaidsneednot beprovidedwhenanemergencylighting system

in accordancewith the specificationof 5.3.2 is provided and capableof being deployedin 15
minutes.
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8.1.10 Thefollowing aerodromefacilities shall be providedwith a secondarypowersupply

capableof supplyingpowerwhenthereis a failureof theprimary powersupply:

(a) thesignallinglampandtheminimum lighting necessaryto enableair traffic services

personnelto carryout theirduties;

Note.— Therequirementfor minimum lighting may bemet by otherthanelectricalmeans.

(b) all obstaclelights which arcessentialto ensurethesafeoperationof aircraft;

(c) approach,runwayandtaxiway lighting asspecifiedin 8.1.6 to 8.1.9;

(d) meteorologicalequipment;

(e) essentialsecuritylighting, if providedin accordancewith 9.11;

(f) essentialequipmentandfacilities for theaerodromerespondingemergencyagencies;

(g) floodlighting on a designatedisolatedaircraftparkingpositionif providedin accordance

with 5.3.24.1;and

(h) illumination of apronareasoverwhich passengersmay walk.

Note.— Specificationsfor secondarypowersupplyfor radionavigationaidsandground

elementsof communicationssystemsaregiven in Annex 10, Volume I, Chapter2.

8.1.11 Requirementsfor asecondarypowersupplyshall bemetby eitherof thefollowing:

— independentpublic power,which is a sourceof powersupplyingtheaerodromeservice

from a substationotherthanthe normalsubstationthrougha transmissionline following

a routedifferent from the normal powersupply routeand suchthat the possibility of a

simultaneousfailure of the normaland independentpublic powersuppliesis extremely

remote;or

— standbypowerunit(s),which areenginegenerators,batteries,etc.,from which electric

powercanbeobtained.

Note.— Guidanceon electricalsystemsis includedin theAerodromeDesignManual(Doc

9157),Part5.
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Table 8-1.Secondarypower supply requirements

(see8.1.4)

Runway Lighting aidsrequiringpower
Maximum

switch-overtime.

Visual approachslopeindicators11

Non-instrument

Runwayedgeb
Runwaythreshold11
Runwayendb
Obstacle3

Approachlighting system

Visual approachslopeindicators311

See8.1.4and

8.1.9

Non-precisionapproach
Runwayedged

Runwaythreshold11
Runwayend

Obstacle3

Approachlighting system

Runwayedge11

Visual approachslopeindicators311

15seconds

PrecisionapproachCat I Runwaythreshold

Runwayend

Essentialtaxiway3

Obstacles3

15 seconds

Inner300m of theapproachlighting system 1 second

Otherpartsof theapproachlighting system 15 seconds

Obstacle3 15 seconds

Runwayedge 15seconds

PrecisionapproachCatII/III Runwaythreshold 1 second

Runwayend 1 second

Runwaycentreline 1 second

Runwaytouchdownzone 1 second

All stopbars 1 second
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Essentialtaxiways 15 seconds

Runwayedge 1 5 seconds

Runwaymeantfor take-off in
Runwayend 1 second

Runwaycentreline 1 second
runwayvisual rangeconditions

All stopbars 1 second
lessthana valueof 800m

15 secondsEssentialtaxiway3

Obstacle 15 seconds

a. Suppliedwith secondarypowerwhentheiroperationis essentialto thesafetyof flight operation.
b. SeeChapter5, 5.3.2,regardingthe useof emergencylighting.
c. Onesecondwhereno runwaycentreline lightsareprovided.
d. Onesecondwhereapproachesareoverhazardousor precipitousterrain.

8.2SystemDesign

8.2.1 For a runwaymeantfor usein runwayvisualrangeconditionslessthana valueof 550

m. theelectricalsystemsfor thepowersupply,lighting andcontrolof thelighting systemsincluded

in Table8-1 shall besodesignedthatanequipmentfailure will not leavethepilot with inadequate

visualguidanceor misleadinginformation.

Note.— Guidanceon meansof providing this protectionis given in theAerodromeDesign

Manual(Doc 9157),Part5.

8.2.2 Wherethesecondarypowersupplyof anaerodromeis providedby theuseof duplicate

feeders,suchsuppliesshallbephysicallyandelectricallyseparatesoasto ensuretherequiredlevel

of availability andindependence.

8.2.3 Wherea runwayforming partof astandardtaxi-routeis providedwith runwaylighting

and taxiway lighting, the lighting systemsshall be interlocked to precludethe possibility of

simultaneousoperationof both formsof lighting.

8.3Monitoring

Note.— Guidanceon thissubjectis given in theAerodromeDesignManual(Doc 9157),Part5.
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8.3.1 A systemof monitoring shall be employedto indicate the operationalstatusof the

lighting systems.

8.3.2 Wherelighting systemsareusedfor aircraft control purposes,suchsystemsshall be

monitoredautomaticallysoasto providean indicationof any fault which may affect thecontrol

functions.This informationshall beautomaticallyrelayedto theair traffic servicesunit.

8.3.3 Wherea changein theoperationalstatusof lights hasoccurred,an indicationshall be

providedwithin two secondsfor a stopbarat a runway-holdingpositionandwithin five seconds

for all othertypesof visualaids.

8.3.4 For a runwaymeantfor usein runwayvisual rangeconditionslessthana valueof 550

m. the lighting systemsdetailedin Table8-1 shall bemonitoredautomaticallysoasto providean

indication when the serviceability level of any elementfalls below the minimum serviceability

level specified in 10.5.7 to 10.5.11,as appropriate.This information should be automatically

relayedto themaintenancecrew.

8.3.5 For a runwaymeantfor usein runwayvisual rangeconditionslessthana valueof 550

m, the lighting systemsdetailed in Table 8-1 shall be monitoredautomaticallyto provide an

indicationwhen the serviceabilitylevel of any elementfalls below the minimum level specified

by the Authority below which operationsshould not continue.This information should be

automaticallyrelayedto theair traffic servicesunit anddisplayedin a prominentposition.

Note.— Guidanceon air traffic control interfaceandvisualaidsmonitoringis includedin the

AerodromeDesignManual(Doc9157),Part5.
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CHAPTER 9-AERODROME OPERATIONAL SERVICES,EQUIPMENT AND

INSTALLATIONS

9.1 AERODROME EMERGENCY PLANNING

General

Note- Aerodromeemergencyplanningis the processof preparingan aerodrometo copewith an

emergencyoccurringat the aerodromeor in its vicinity. Theobjectiveof aerodromeemergency

planningis to minimize the effectsof an emergency,particularly in respectof savinglives and

maintainingaircraft operations.The aerodromeemergencyplan sets forth the proceduresfor

coordinatingthe responseof differentaerodromeagencies(or services)andof thoseagenciesin

thesurroundingcommunitythatcould beof assistancein respondingto theemergency.Guidance

material to assistthe Operatorof a Certified Aerodromein establishingaerodromeemergency

planningis given in the Airport ServicesManual(Doc9137),Part7.

9.1.1 An aerodromeemergencyplan shall be establishedat an aerodrome,commensurate

with theaircraftoperationsandotheractivitiesconductedat theaerodrome.

9.1.2 Theaerodromeemergencyplanshall providefor thecoordinationof theactionsto be

takenin an emergencyoccurringat anaerodromeor in its vicinity.

Note 1.— Examplesof emergenciesare:aircraftemergencies,sabotageincluding bombthreats,

unlawfully seizedaircraft,dangerousgoodsoccurrences,building fires,naturaldisasterandpublic

healthemergencies.

Note 2.— Examplesof public health emergenciesare increasedrisk of travellers or cargo

spreadinga seriouscommunicablediseaseinternationally through air transport and severe

outbreakof acommunicablediseasepotentiallyaffectinga largeproportionof aerodromestaff.

9.1.3 Theplan shall coordinatethe responseor participationof all existingagencieswhich,
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in theopinionof theOperatorof a Certified Aerodrome,could beof assistancein respondingto

anemergency.

Note1.— Examplesof agenciesare:

— on the aerodrome:air traffic control units, rescueand firefighting services,aerodrome

administration,medicalandambulanceservices,aircraftoperators,securityservices,and

police;

— off the aerodrome:fire departments,police, health authorities (including medical,

ambulance,hospital and public healthservices),military, and harbourpatrol or coast

guard.

Note2.— Public healthservicesincludeplanningto minimizeadverseeffectsto thecommunity

from health-relatedeventsanddealwith populationhealthissuesratherthan provisionof health

servicesto individuals.

9.1.4 The plan shall providefor cooperationandcoordinationwith the rescuecoordination

centre,asnecessary.

9.1.5 Theaerodromeemergencyplandocumentshouldincludeat leastthefollowing:

(a) ty pesof emergenciesplannedfor;

(b) agenciesinvolved in theplan;

(c) responsibilityandroleof eachagency,theemergencyoperationscentreandthecommand

post,for eachtypeof emergency;

(d) informationon namesandtelephonenumbersof officesor peopleto becontactedin the

caseof a particularemergency;and

(e) a grid mapof theaerodromeandits immediatevicinity.

9.1.6 The plan shall observehumanfactorsprinciplesto ensureoptimum responseby all

existingagenciesparticipatingin emergencyoperations.

Note 1.— Guidancematerial on humanfactorsprinciplescan be found in the Human Factors
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TrainingManual(Doc9683).

Note 2.— Generalprinciplesand procedureson the training of aerodromepersonnel,including

trainingprogrammesandcompetencechecks,arespecifiedin thePANS-Aerodromes(Doc9981).

Emergencyoperationscentreand commandpost

9.1.7 A fixed emergencyoperationscentreandamobilecommandpostshall beavailablefor

useduringanemergency.

9.1.8 The emergencyoperationscentreshall be a partof the aerodromefacilities andshall

beresponsiblefor theoverallcoordinationandgeneraldirectionof theresponseto anemergency.

9.1.9 Thecommandpostshall bea facility capableof beingmovedrapidly to thesiteof an

emergency,whenrequired,andshallundertakethelocalcoordinationof thoseagenciesresponding

to theemergency.

9.1.10 A personshall beassignedto assumecontrolof theemergencyoperationscentreand,

whenappropriate,anotherpersonthecommandpost.

Communication system

9.1.11 Adequatecommunicationsystemslinking the commandpost and the emergency

operationscentre with each other and with the participating agenciesshall be provided in

accordancewith theplan andconsistentwith theparticularrequirementsof theaerodrome.

Aerodrome emergencyexercise

9.1.12 Theplanshall containproceduresfor periodictestingof theadequacyof the plan and

for reviewingthe resultsin orderto improveits effectiveness.

Note.— Theplan includesall participatingagenciesandassociatedequipment.

9-3



 THE OFFICIAL GAZETTE [LEGAL SUPPLEMENT]    —   B 16TH MAY, 2024 2890 

9.1.13 Theplanshall betestedby conducting:

(a) a full-scale aerodromeemergencyexerciseat intervals not exceedingtwo yearsand

partialemergencyexercisesin the interveningyearto ensurethatany deficienciesfound

duringthefull-scaleaerodromeemergencyexercisehavebeencorrected;or

(b) a seriesof modular testscommencingin the first year and concludingin a full-scale

aerodromeemergencyexerciseat intervalsnotexceedingthreeyears;

andreviewedthereafter,or afteranactualemergency,soasto correctanydeficiencyfoundduring

suchexercisesor actualemergency.

Note 1.— Thepurposeof a full-scaleexerciseis to ensuretheadequacyof the plan to copewith

different typesof emergencies.Thepurposeof a partialexerciseis to ensuretheadequacyof the

responseto individual participating agenciesand componentsof the plan, such as the

communicationssystem.Thepurposeof modulartestsis to enableconcentratedeffort on specific

componentsof establishedemergencyplans.

Note 2.— Guidancematerialon airportemergencyplanningis availablein the Airport Services

Manual(Doc 9137),Part7.

Emergenciesin difficult environments

9.1.14 The plan shall include the ready availability of, and coordinationwith, appropriate

specialistrescueservicesto beableto respondtoemergencieswhereanaerodromeis locatedclose

to waterand/orswampyareasandwherea significantportionof approachor departureoperations

takesplaceovertheseareas.

9.1.15 At thoseaerodromeslocatedcloseto waterand/orswampyareas,or difficult terrain,

theaerodromeemergencyplan shall includetheestablishment,testingandassessmentat regular

intervalsof apredeterminedresponsefor thespecialistrescueservices.

9.1.16 An assessmentof the approachand departureareaswithin 1 000 m of the runway

thresholdshall becarriedout to determinetheoptionsavailablefor intervention.
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Note.— Guidancematerialon assessingapproachanddepartureareaswithin 1 000 m of runway

thresholdscanbefound in Chapter13of theAirport ServicesManual(Doc9137),Part1.

9.2Rescueand Firefighting

General

IntroductoryNote.— Theprincipalobjectiveof a rescueandfirefighting serviceis to savelives in

the eventof an aircraft accidentor incident occurring at, or in the immediatevicinity of, an

aerodrome.The rescueand firefighting service is provided to createand maintain survivable

conditions,to provideegressroutesfor occupantsand to initiate the rescueof thoseoccupants

unableto maketheir escapewithoutdirectaid.The rescuemay requirethe useof equipmentand

personnelotherthanthoseassessedprimarily for rescueandfirefighting purposes.

The most importantfactorsbearingon effective rescuein a survivableaircraft accidentare:the

training received,the effectivenessof the equipmentand the speedwith which personneland

equipmentdesignatedfor rescueandfirefighting purposescanbe put into use.

Requirementsto combatbuilding andfuel farm fires,or to dealwith foamingof runways,arenot

takeninto account.

Application

9.2.1 Rescueand firefighting equipmentand servicesshall be provided at an aerodrome

whenservingcommercialair transportoperations.

Note.— Public or private organizations,suitably locatedand equipped,may be designatedto

provide the rescueand firefighting service. It is intendedthat the fire station housing these

organizationsbe normally locatedon the aerodrome,althoughan off-aerodromelocation is not

precludedprovidedtheresponsetime canbemet.

9.2.2 Wherean aerodromeis locatedcloseto water/swampyareas,or difficult terrain,and
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where a significant portion of approachor departureoperationstakesplaceover theseareas,

specialistrescueservicesandfirefighting equipmentappropriateto the hazardand risk shall be

available.

Note 1.— Specialfirefighting equipmentneednot be provided for water areas;this doesnot

preventthe provisionof suchequipmentif it would be of practicaluse,suchaswhen the areas

concernedincludereefsor islands.

Note 2.— The objective is to plan and deploy the necessarylife-saving flotation equipmentas

expeditiouslyaspossiblein anumbercommensuratewith thelargestaeroplanenormally usingthe

aerodrome.

Note 3.— Additional guidanceis availablein Chapter13 of the Airport ServicesManual (Doc

9137),Part1.

Level of protection to be provided

9.2.3 The level of protectionprovidedat an aerodromefor rescueand firefighting shall be

appropriateto the aerodromecategorydeterminedusingthe principlesin 9.2.5and9.2.6,except

that,wherethenumberof movementsof theaeroplanesin thehighestcategorynormally usingthe

aerodromeis lessthan700in thebusiestconsecutivethreemonths,thelevelof protectionprovided

shall benot lessthanonecategorybelowthedeterminedcategory.

Note.— Eithera take-offor a landingconstitutesa movement.

9.2.4 The level of protectionprovidedat an aerodromefor rescueandfirefighting shall be

equalto theaerodromecategorydeterminedusingtheprinciplesin 9.2.5and9.2.6.

9.2.5 Theaerodromecategoryshall bedeterminedfrom Table9-1 andshall bebasedon the

longestaeroplanesnormally usingtheaerodromeandtheir fuselagewidth.
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Note.— To categorizetheaeroplanesusingtheaerodrome,first evaluatetheir overall lengthand

second,their fuselagewidth.

9.2.6 If, afterselectingthecategoryappropriateto thelongestaeroplane’soverall length,that

aeroplane’sfuselagewidth is greaterthan the maximumwidth in Table9-1, column3, for that

category,thenthecategoryfor thataeroplaneshallactuallybeonecategoryhigher.

Note 1.— Seeguidancein the Airport ServicesManual (Doc 9137), Part 1, for categorizing

aerodromes,includingthosefor all-cargoaircraftoperations,for rescueandfirefighting purposes.

Note2.— Principlesandprocedureson training, including trainingprogrammesandcompetence

checks,arespecifiedin the PANS-Aerodromes(Doc 9981).Furtherguidanceon the trainingof

personnel,rescueequipmentfor difficult environments,andotherfacilitiesandservicesfor rescue

and firefighting is given in AttachmentA, Section17, and in the Airport ServicesManual (Doc

9137),Part1.

9.2.7 Duringanticipatedperiodsof reducedactivity, thelevelof protectionavailableshall be

no lessthanthatneededfor thehighestcategoryof aeroplaneplannedto usetheaerodromeduring

thattime irrespectiveof thenumberof movements.
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Table 9-1.Aerodrome categoryfor rescueand firefighting

Aerodrome

Category

(1)

Aeroplaneoverall length

(2)

Maximum

Fuselagewidth

(3)

1 0 m up to but not including9 m 2 m

2 9 m up to but not including12 m 2 m

3 12 m upto but not including 18 m 3 m

4 18 m upto but not including24 m 4 m

5 24 m upto but not including28 m 4 m

6 28 m upto but not including39 m 5 m

7 39 m upto but not including49 m 5 m

8 49 m upto but not including61 m 7m

9 61 m upto but not including76 m 7m

10 76 m upto but not including90 m 8 m

Extinguishing agents

9.2.8 Both principalandcomplementaryagentsshall normally beprovidedat anaerodrome.

Note.— Descriptionsof theagentsmay befound in theAirport ServicesManual(Doc9137),Part

1.

9.2.9 Theprincipalextinguishingagentshall be:

(a) a foam meetingtheminimum performancelevel A; or

(b) a foam meetingtheminimum performancelevel B; or

(c) a foam meetingtheminimum performancelevel C; or

(d) a combinationof theseagents;

exceptthat the principal extinguishingagentfor aerodromesin categories1 to 3 shall preferably

meeta performancelevel B or C foam.

Note.— Information on the required physical propertiesand fire extinguishingperformance
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criterianeededfor a foamto achieveanacceptableperformancelevel A, B or C rating is given in

theAirport ServicesManual(Doc 9137),Part1.

9.2.10 The complementaryextinguishingagentshall be a dry chemicalpowdersuitablefor

extinguishinghydrocarbonfires.

Note 1.— When selectingdry chemicalpowdersfor usewith foam, caremust be exercisedto

ensurecompatibility.

Note 2.— Alternate complementaryagentshaving equivalentfirefighting capability may be

utilized. Additional informationon extinguishingagentsis given in theAirport ServicesManual

(Doc 9137),Part1.

9.2.11 The amountsof water for foam production and the complementaryagentsto be

provided on the rescueand firefighting vehiclesshall be in accordancewith the aerodrome

categorydeterminedunder9.2.3,9.2.4,9.2.5, 9.2.6 and Table 9-2, exceptthat for aerodrome

categories1 and2 up to 100 percentof thewatermay besubstitutedwith complementaryagent.

For thepurposeof agentsubstitution,1 kg of complementaryagentshall betakenasequivalentto

1.0 L of waterfor productionof a foam meetingperformancelevel A.

Note 1.— Theamountsof waterspecifiedfor foam productionarepredicatedon an application

rateof 8.2 L/min/m2 for a foam meetingperformancelevel A, 5.5 L/min/m2 for a foam meeting

performancelevel B and3.75L/min/m2 for a foam meetingperformancelevel C.

Note2.— Whenanyothercomplementaryagentis used,thesubstitutionratiosneedto bechecked.

9.2.12 At aerodromeswhereoperationsby aeroplaneslargerthantheaveragesizein a given

categoryareplanned,the quantitiesof watershall be recalculatedand the amountof water for

foam productionandthedischargeratesfor foamsolutionshall be increasedaccordingly.

Note.— Guidanceon the determinationof quantitiesof waterand dischargeratesbasedon the
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largestoverall length of aeroplanein a given categoryis availablein Chapter2 of the Airport

ServicesManual(Doc9137),Part 1.
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Table 9-2.Minimum usableamountsof extinguishingagents

Aerodrome

category

(1)

FoammeetingperformanceFoammeetingperformanceFoammeetingperformance
Complementaryagents

Water

(L)

(2)

level A

Dischargerate

foamsolution/

minute

(L)

(3)

Water

(L)

(4)

level B

Dischargerate

foamsolution/

minute

(L)

(5)

Water

(L)

(6)

levelC

Dischargerate

foamsolution/

minute

(L)

(7)

Dry

chemical

powders

(kg)

(8)

Discharge

Rate

(kg/second)

(9)

1 350 350 230 230 160 160 45 2.25

2 1 000 800 670 550 460 360 90 2.25

3 1 800 1 300 1 200 900 820 630 135 2.25

4 3 600 2 600 2 400 1 800 1 700 1 100 135 2.25

5 8 100 4 500 5 400 3 000 3 900 2 200 180 2.25

6 11800 6 000 7 900 4 000 5 800 2 900 225 2.25

7 18 200 7 900 12100 5 300 8 800 3 800 225 2.25

8 27300 10800 18 200 7 200 12800 5 100 450 4.5

9 36 400 13500 24300 9 000 17100 6 300 450 4.5

10 48 200 16600 32300 11 200 22800 7 900 450 4.5

Note.— Ilie quantitiesof watershownin columns2, 4 and6 arebasedon theaverageoverall lengthof aeroplanesin agiven

category.

9.2.13 Thequantityof foamconcentratesseparatelyprovidedon vehiclesfor foamproduction

shall be in proportionto thequantityof waterprovidedandthefoamconcentrateselected.

9.2.14 Theamountof foamconcentrateprovidedona vehicleshallbesufficientto produceat

leasttwo loadsof foam solution.

9.2.15 Supplementarywater supplies, for the expeditious replenishmentof rescueand

firefighting vehiclesat thesceneof anaircraftaccident,shall beprovided.

9.2.16 When a combination of different performancelevel foams are provided at an

aerodrome,the total amountof waterto be providedfor foam productionshall be calculatedfor

eachfoam typeandthedistributionof thesequantitiesshall be documentedfor eachvehicleand

appliedto theoverall rescueandfirefighting requirement.

9.2.17 Thedischargerateof thefoam solutionshall not be lessthantheratesshownin Table
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9-2.

9.2.18 The complementaryagentsshall comply with the appropriatespecificationsof the

InternationalOrganizationfor Standardization(ISO).*

9.2.19 Thedischargerateof complementaryagentsshall be no lessthanthevaluesshownin

Table9-2.

9.2.20 Dry chemicalpowdersshall only be substitutedwith an agentthat hasequivalentor

betterfirefighting capabilitiesfor all typesof fires wherecomplementaryagentis expectedto be

used.

Note.— Guidanceon the use of complementaryagentscan be found in the Airport Services

Manual(Doc9137),Part1.

9.2.21 A reservesupply of foam concentrate,equivalentto 200 per cent of the quantities

identified in Table9-2,shall bemaintainedon theaerodromefor vehiclereplenishmentpurposes.

Note.— Foamconcentratecarriedon fire vehiclesin excessof thequantity identified in Table9-

2 cancontributeto thereserve.

9.2.22 A reservesupplyof complementaryagent,equivalentto 100 percentof thequantity

identified in Table9-2,shall bemaintainedon theaerodromefor vehiclereplenishmentpurposes.

Sufficientpropellantgasshall be includedto utilize this reservecomplementaryagent.

9.2.23 Category1 and2 aerodromesthat havereplacedup to 100 percentof the waterwith

complementaryagentshallhold a reservesupplyof complementaryagentof 200percent.

9.2.24 Wherea majordelay in thereplenishmentof thesuppliesis anticipated,theamountof

reservesupply in 9.2.21,9.2.22and9.2.23shall be increasedasdeterminedby a risk assessment.

Note.— SeetheAirport ServicesManual(Doc9137),Part1 for guidanceon theconductof a risk
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analysisto determinethequantitiesof reserveextinguishingagents.

Rescueequipment

9.2.25 Rescueequipmentcommensuratewith thelevelof aircraftoperationsshallbeprovided

on therescueandfirefighting vehicle(s).

Note.— Guidanceon therescueequipmentto be providedatanaerodromeis given in theAirport

ServicesManual(Doc9137),Part1.

Responsetime

9.2.26 The operationalobjectiveof the rescueandfirefighting serviceshall be to achievea

responsetime not exceedingthreeminutesto any point of eachoperationalrunway,in optimum

visibility andsurfaceconditions.

9.2.27 The operationalobjectiveof the rescueand firefighting serviceshall be to achievea

responsetime not exceedingthreeminutesto any other part of the movementarea,in optimum

visibility andsurfaceconditions.

Note 1.— Responsetime is consideredto be the time betweenthe initial call to the rescueand

firefighting service,andthe time whenthefirst respondingvehicle(s)is (are)in positionto apply

foamat a rateof at least50 percentof thedischargeratespecifiedin Table9-2.

Note2.— Optimum visibility andsurfaceconditionsaredefinedasdaytime,goodvisibility, no

precipitationwith normalresponseroutefreeof surfacecontamination,e.g.water.

9.2.28 To meettheoperationalobjectiveasnearlyaspossiblein lessthanoptimumconditions

of visibility, especiallyduring low visibility operations,suitableguidance,equipmentand/or

proceduresfor rescueandfirefighting servicesshall be provided.

Note.— Additional guidanceis availablein theAirport ServicesManual(Doc9137),Part1.
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9.2.29 Any vehicles,otherthanthefirst respondingvehicle(s),requiredto delivertheamounts

of extinguishingagentsspecifiedin Table9-2 shallensurecontinuousagentapplicationandshall

arriveno morethanfour minutesfrom the initial call.

9.2.30 Any vehicles,other than the first respondingvehicles(s),required to deliver the

amountsof extinguishingagentsspecifiedin Table9-2 shallensurecontinuousagentapplication

andshouldarriveno morethanthreeminutesfrom the initial call.

9.2.31 A systemof preventivemaintenanceof rescueand firefighting vehicles shall be

employedto ensureeffectivenessof the equipmentandcompliancewith the specifiedresponse

time throughoutthe life of thevehicle.

Emergencyaccessroads

9.2.32 Emergencyaccessroadsshall be providedon an aerodromewhereterrainconditions

permittheirconstruction,soasto facilitateachievingminimumresponsetimes.Particularattention

shall begivento theprovisionof readyaccessto approachareasup to 1 000m from thethreshold,

or at leastwithin the aerodromeboundary.Wherea fenceis provided,the needfor convenient

accessto outsideareasshall betakeninto account.

Note.— Aerodromeserviceroadsmay serveasemergencyaccessroadswhenthey aresuitably

locatedandconstructed.

9.2.33 Emergencyaccessroadsshallbecapableof supportingtheheaviestvehicleswhichwill

usethem, and be usablein all weatherconditions.Roadswithin 90 m of a runway should be

surfacedto preventsurfaceerosionand the transferof debristo the runway.Sufficient vertical

clearanceshall beprovidedfrom overheadobstructionsfor the largestvehicles.

9.2.34 When the surfaceof the road is indistinguishablefrom the surroundingarea,edge

markersshallbeplacedat intervalsof about10m.
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Fire stations

9.2.35 All rescueandfirefighting vehiclesshall normally be housedin a fire station.Satellite

fire stationsshall be providedwheneverthe responsetime cannotbe achievedfrom a singlefire

station.

9.2.36 Thefire stationshall be locatedso that theaccessfor rescueandfirefighting vehicles

into therunwayareais directandclear,requiringa minimum numberof turns.

Communication and alerting systems

9.2.37 A discretecommunicationsystemshall be provided linking a fire station with the

control tower,anyotherfire stationon theaerodromeandthe rescueandfirefighting vehicles.

9.2.38 An alerting systemfor rescueand firefighting personnel,capableof being operated

from thatstation,shallbeprovidedat afire station,anyotherfire stationon theaerodromeandthe

aerodromecontrol tower.

Number of rescueand firefighting vehicles

9.2.39 The minimum numberof rescueand firefighting vehiclesprovidedat an aerodrome

shallbe in accordancewith thefollowing tabulation:
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Aerodromecategory Rescueandfirefighting vehicles

1 1

2 1

3 1

4 1

5 1

6 2

7 2

8 3

9 3

10 3

Note.— Guidanceon minimum characteristicsof rescueandfirefighting vehiclesis given in the

Airport ServicesManual(Doc 9137),Part1.

Personnel

9.2.40 All rescueandfirefighting personnelshall be properlytrainedto performtheir duties

in anefficientmannerandshallparticipatein live fire drills commensuratewith thetypesof aircraft

andtypeof rescueandfirefighting equipmentin useat theaerodrome,includingpressure-fedfuel

fires.

Note 1.— Guidanceto assisttheOperatorof a Certified Aerodromein providing propertraining

is given in AttachmentA, Section17,andtheAirport ServicesManual(Doc 9137),Part1.

Note2.— Firesassociatedwith fuel dischargedundervery high pressurefrom a rupturedfuel tank

areknownas“pressure-fedfuel fires”.

9.2.41 The rescueand firefighting personneltraining programmeshall include training in

humanperformance,includingteamcoordination.
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Note.— Guidancematerial to design training programmeson human performanceand team

coordinationcanbefound in theHumanFactorsTrainingManual(Doc 9683).

9.2.42 Duringflight operations,sufficienttrainedandcompetentpersonnelshallbedesignated

to bereadilyavailableto ride therescueandfirefighting vehiclesandto operatetheequipmentat

maximum capacity.Thesepersonnelshall be deployed in a way that ensuresthat minimum

responsetimescan be achievedand that continuousagentapplicationat theappropriateratecan

befully maintained.Considerationshallalsobegiven for personnelto usehandlines,laddersand

otherrescueand firefighting equipmentnormally associatedwith aircraft rescueandfirefighting

operations.

9.2.43 In determiningthe minimum numberof rescueand firefighting personnelrequired,a

taskresourceanalysisshall becompletedandthe level of staffingdocumentedin theAerodrome

Manual.

Note.— Guidanceon the useof a task resourceanalysiscan be found in the Airport Services

Manual(Doc9137),Part1.

9.2.44 All respondingrescueand firefighting personnelshall be provided with protective

clothingandrespiratoryequipmentto enablethemto performtheirdutiesin aneffectivemanner.

9.3DisabledAircraft Removal

Note.— Guidanceon removalof a disabledaircraft, includingrecoveryequipment,is given in the

Airport ServicesManual(Doc 9137),Part5. SeealsoAnnex13— Aircraft AccidentandIncident

Investigationconcerningprotectionof evidence,custodyandremovalof aircraft.

9.3.1 A plan for the removalof an aircraft disabledon, or adjacentto, the movementarea

shall beestablishedfor an aerodrome,anda coordinatordesignatedto implementthe plan,when

necessary.
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9.3.2 Thedisabledaircraft removalplan shall be basedon thecharacteristicsof theaircraft

thatmay normally beexpectedto operateat theaerodrome,andincludeamongotherthings:

a) a list of equipmentand personnelon, or in the vicinity of, the aerodromewhich would be

availablefor suchpurpose;and

b) arrangementsfor the rapid receiptof aircraft recoveryequipmentkits availablefrom other

aerodromes.

9.4Wildlife StrikeHazardReduction

Note.— Thepresenceof wildlife (birdsandotheranimals)on,or in the vicinity of an aerodrome

posesaseriousthreatto aircraftoperationalsafety.

9.4.1 The wildlife strike hazardon, or in the vicinity of, an aerodromeshall be assessed

through:

(a) theestablishmentof anaerodromeprocedurefor recordingandreportingwildlife strikes

to aircraft;

(b) the collection of information from aircraft operators,aerodromepersonneland other

sourceson the presenceof wildlife on or aroundtheaerodromeconstitutinga potential

hazardto aircraftoperations;and

(c) anongoingevaluationof thewildlife hazardby competentpersonnel.

(d) Participation of the Operator of the Certified Aerodrome in the national wildlife

committee.

Note.— SeeAnnex15,Chapter5.

9.4.2 Wildlife strike reportsshall be collectedand forwardedto ICAO for inclusion in the

ICAO Bird Strike InformationSystem(IBIS) database.

Note.— TheIBIS is designedto collectanddisseminateinformationonwildlife strikesto aircraft.

Informationon thesystemis includedin theManualon the ICAO Bird Strike InformationSystem

(IBIS) (Doc9332)(forthcoming).
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9.4.3 Action shall be takento decreasethe risk to aircraftoperationsby adoptingmeasures

to minimizethe likelihood of collisionsbetweenwildlife andaircraft.

Note.— Procedureson themanagementof wildlife hazardsonandin thevicinity of anaerodrome,

including theestablishmentof a wildlife hazardmanagementprogramme(WHMP), wildlife risk

assessment,land-usemanagementandpersonneltraining,arespecifiedin thePANS-Aerodromes

(Doc 9981),Part II, Chapters1 and6. Furtherguidanceis given in the Airport ServicesManual

(Doc 9137),Part3.

9.4.4 TheOperatorof a Certified Aerodromeshall takeactionto eliminateor to preventthe

establishmentof garbagedisposaldumpsor any othersourcewhich may attractwildlife to the

aerodrome,or its vicinity, unlessanappropriatewildlife assessmentindicatesthattheyareunlikely

to createconditionsconduciveto a wildlife hazardproblem.Wherethe elimination of existing

sitesis not possible,the Operatorof a Certified Aerodromeshall ensurethatany risk to aircraft

posedby thesesitesis assessedandreducedto aslow asreasonablypracticable.

9.4.5 Developersand local authorities shall give due considerationto aviation safety

concernsrelatedto landdevelopmentsin thevicinity of theaerodromethatmayattractwildlife.

9.5 Apron ManagementService

9.5.1 When warrantedby the volume of traffic and operatingconditions,an appropriate

apronmanagementserviceshall be providedon an apronby anaerodromeATS unit, by another

aerodromeoperatingauthority,or by a cooperativecombinationof these,in orderto:

(a) regulatemovementwith the objective of preventingcollisions betweenaircraft, and

betweenaircraftandobstacles;

(b) regulateentry of aircraft into, and coordinateexit of aircraft from, the apronwith the

aerodromecontrol tower;and

(c) ensuresafeandexpeditiousmovementof vehiclesand appropriateregulationof other

activities.
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9.5.2 When the aerodromecontrol tower does not participate in the apron management

service,proceduresshall be establishedto facilitatetheorderly transitionof aircraft betweenthe

apronmanagementunit andtheaerodromecontrol tower.

Note.— Proceduresonapronsafetyarespecifiedin thePANS-Aerodromes(Doc9981).Guidance

on anapronmanagementserviceis given in theAirport ServicesManual(Doc 9137),Part8, and

in theManualof SurfaceMovementGuidanceandControlSystems(SMGCS)(Doc 9476).

9.5.3 An apronmanagementserviceshall be providedwith radiotelephonycommunications

facilities.

9.5.4 Where low visibility proceduresare in effect, personsand vehiclesoperatingon an

apronshall berestrictedto theessentialminimum.

Note.— Guidanceon relatedspecialproceduresis given in the Manual of SurfaceMovement

GuidanceandControlSystems(SMGCS)(Doc9476).

9.5.5 An emergencyvehiclerespondingto anemergencyshallbegivenpriority overall other

surfacemovementtraffic.

9.5.6 A vehicleoperatingon anapronshall:

(a) give way to an emergencyvehicle;anaircraft taxiing, aboutto taxi, or beingpushedor

towed;and

(b) give way to othervehiclesin accordancewith local regulations.

9.5.7 An aircraftstandshall bevisually monitoredto ensurethattherecommendedclearance

distancesareprovidedto anaircraftusingthestand.

Note.— Procedureson thetrainingof operationalpersonnel,andon apronsafetyandoperations,

arespecifiedin thePANS-Aerodromes(Doc 9981),Part II, Chapters1 and7.
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9.6 Ground Servicingof Aircraft

9.6.1 Fire extinguishingequipmentsuitablefor at leastinitial interventionin theeventof a

fuel fire andpersonneltrainedin its useshall be readilyavailableduring thegroundservicingof

anaircraft,andthereshallbea meansof quickly summoningtherescueandfirefighting servicein

theeventof a fire or majorfuel spill.

9.6.2 When aircraft refuelling operationstake placewhile passengersare embarking,on

boardor disembarking,groundequipmentshall be positionedsoasto allow:

(a) the useof asufficient numberof exitsfor expeditiousevacuation;and

(b) a readyescaperoutefrom eachof theexitsto beusedin anemergency.

9.7 Aerodrome VehicleOperations

Note 1.— Procedureson the establishmentof an airside driver permit scheme and

vehicle/equipmentsafetyrequirements,includingdetailedpersonneltraining,arespecifiedin the

PANS-Aerodromes(Doc9981),PartII, Chapter9.

Note2.— Guidanceon aerodromevehicleoperationsis containedin AttachmentA, Section18,

andon traffic rulesandregulationsfor vehiclesin theManualof SurfaceMovementGuidanceand

ControlSystems(SMGCS)(Doc 9476).

Note3.— It is intendedthat roadslocatedon the movementareaberestrictedto theexclusiveuse

of aerodromepersonnelandotherauthorizedpersons,and that accessto the public buildingsby

an unauthorizedpersonwill not requireuseof suchroads.

9.7.1 A vehicleshall beoperated:

(a) on a manoeuvringareaonly asauthorizedby theaerodromecontrol tower;and

(b) on anaprononly asauthorizedby theappropriatedesignatedauthority.

9.7.2 The driver of a vehicle on the movementarea shall comply with all mandatory

instructionsconveyedby markingsandsignsunlessotherwiseauthorizedby:
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(a) theaerodromecontrol towerwhenon themanoeuvringarea;or

(b) theappropriatedesignatedauthoritywhenon theapron.

9.7.3 The driver of a vehicle on the movementarea shall comply with all mandatory

instructionsconveyedby lights.

9.7.4 The driver of a vehicle on the movementareashall be appropriatelytrainedfor the

tasksto beperformedandshallcomplywith theinstructionsissuedby:

(a) theaerodromecontrol tower,whenon themanoeuvringarea;and

(b) theappropriatedesignatedauthority,whenon theapron.

9.7.5 The driver of a radio-equippedvehicle shall establishsatisfactorytwo-way radio

communicationwith theaerodromecontrol towerbeforeenteringthemanoeuvringareaandwith

the appropriatedesignatedauthority before entering the apron. The driver shall maintain a

continuouslisteningwatchon theassignedfrequencywhenon themovementarea.

9.8SurfaceMovementGuidanceandControl Systems

Application

9.8.1 A surfacemovementguidanceandcontrol system(SMGCS)shall be providedat an

aerodrome.

Note.— Guidanceon surfacemovementguidanceandcontrolsystemsis containedin theManual

of SurfaceMovementGuidanceandControlSystems(SMGCS)(Doc9476).

Characteristics

9.8.2 Thedesignof aSMGCSshall takeinto account:

(a) thedensityof air traffic;

(b) the visibility conditionsunderwhich operationsareintended;

(c) theneedfor pilot orientation;
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(d) thecomplexityof theaerodromelayout;and

(e) movementsof vehicles.

9.8.3 The visual aid componentsof a SMGCS, i.e. markings,lights and signs,shall be

designedto conformwith therelevantspecificationsin 5.2,5.3and5.4,respectively.

9.8.4 A SMGCSshall be designedto assistin the preventionof inadvertentincursionsof

aircraftandvehiclesontoanactiverunway.

9.8.5 Thesystemshall bedesignedto assistin the preventionof collisionsbetweenaircraft,

andbetweenaircraftandvehiclesor objects,on any partof themovementarea.

Note.— Guidanceoncontrolof stopbarsthroughinductionloopsandon a visualtaxiingguidance

andcontrolsystemis containedin theAerodromeDesignManual(Doc 9157),Part4.

9.8.6 WhereanSMGCSis providedby selectiveswitchingof stopbarsand taxiwaycentre

line lights,thefollowing requirementsshall bemet:

(a) taxiway routeswhich are indicated by illuminated taxiway centre line lights shall be

capableof beingterminatedby an illuminatedstopbar;

(b) thecontrolcircuitsshall besoarrangedthatwhena stopbar locatedaheadof an aircraft

is illuminated, the appropriatesection of taxiway centre line lights beyond it is

suppressed;and

(c) the taxiway centreline lights are activatedaheadof an aircraft when the stop bar is

suppressed.

Note1.— SeeSections5.3.17and5.3.20for specificationson taxiwaycentreline lightsandstop

bars,respectively.

Note2.— Guidanceon installationof stopbarsandtaxiwaycentreline lights in SMGCSsis given

in theAerodromeDesignManual(Doc9157),Part4.
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9.8.7 Surfacemovementradarfor the manoeuvringareashall be providedat an aerodrome

intendedfor usein runwayvisual rangeconditionslessthana valueof 350m.

9.8.8 Surfacemovementradarfor themanoeuvringareashall be providedat an aerodrome

otherthan that in 9.8.7whentraffic densityand operatingconditionsaresuchthat regularityof

traffic flow cannotbemaintainedby alternativeproceduresandfacilities.

Note.— Guidanceon the use of surfacemovementradar is given in the Manual of Surface

MovementGuidanceandControl Systems(SMGCS)(Doc 9476)and in theAir Traffic Services

PlanningManual(Doc9426).

9.9Sitingof EquipmentandInstallationsonOperationalAreas

Note1.— Requirementsfor obstaclelimitation surfacesarespecifiedin 4.2.

Note2.— Thedesignof light fixturesandtheirsupportingstructures,light unitsof visualapproach

slope indicators,signs,and markers,is specified in 5.3.1,5.3.5,5.4.1 and 5.5.1, respectively.

Guidanceon the frangible designof visual and non-visualaids for navigation is given in the

AerodromeDesignManual(Doc9157),Part6.

9.9.1 Unless its function requiresit to be there for air navigationor for aircraft safety

purposes,no equipmentor installationshall be:

(a) on a runway strip, a runway end safety area,a taxiway strip or within the distances

specifiedin Table3-2,column 11, if it would endangeranaircraft;or

(b) on aclearwayif it would endangeranaircraft in theair.

9.9.2 Any equipmentor installationrequiredfor air navigationor for aircraftsafetypurposes

which mustbe located:

(a) on thatportionof a runwaystripwithin:

1) 75 m of therunwaycentreline wherethecodenumberis 3 or 4; or
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2) 45 m of therunwaycentreline wherethecodenumberis 1 or 2; or

(b) on a runwayendsafetyarea,a taxiwaystripor within thedistancesspecifiedin Table3-

2;or

(c) on a clearwayand which would endangeran aircraft in the air; shall be frangibleand

mountedaslow aspossible.

9.9.3 Any equipmentor installationrequiredfor air navigationor for aircraftsafetypurposes

which mustbelocatedon thenon-gradedportionof a runwaystripshall beregardedasanobstacle

andshall befrangibleandmountedaslow aspossible.

Note.— Guidanceon thesiting of navigationaidsis containedin the AerodromeDesignManual

(Doc9157),Part6.

9.9.4 Unless its function requiresit to be there for air navigationor for aircraft safety

purposes,no equipmentor installationshall be locatedwithin 240m from theendof thestripand

within:

(a) 60 m of theextendedcentreline wherethecodenumberis 3 or 4; or

(b) 45m of theextendedcentreline wherethecodenumberis I or 2; of a precisionapproach

runwaycategoryI, II or III.

9.9.5 Any equipmentor installationrequiredfor air navigationor for aircraftsafetypurposes

which mustbe locatedon or neara strip of a precisionapproachrunwaycategoryI, II or III and

which:

(a) is situatedwithin 240m from theendof thestripandwithin:

1) 60 m of theextendedrunwaycentreline wherethecodenumberis 3 or 4; or

2) 45 m of theextendedrunwaycentreline wherethecodenumberis 1 or 2; or

(b) penetratesthe innerapproachsurface,the innertransitionalsurfaceor thebalkedlanding

surface;shall befrangibleandmountedaslow aspossible.

9.9.6 Any equipmentor installationrequiredfor air navigationor for aircraftsafetypurposes

which is anobstacleof operationalsignificancein accordancewith 4.2.4,4.2.11, 4.2.20or 4.2.27
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shall be frangibleandmountedaslow aspossible.

9.10 Fencing

Application

9.10.1 A fenceor othersuitablebarrier shall be provided on an aerodrometo preventthe

entranceto the movementareaof animalslargeenoughto bea hazardto aircraft.

9.10.2 A fence or other suitable barrier shall be provided on an aerodrometo deter the

inadvertentor premeditatedaccessof an unauthorizedpersononto a non-public areaof the

aerodrome.

Note 1.— This is intendedto includethe barringof sewers,ducts,tunnels,etc.,wherenecessary

to preventaccess.

Note 2.— Specialmeasuresmay be requiredto preventthe accessof an unauthorizedpersonto

runwaysor taxiwayswhich overpasspublic roads.

9.10.3 Suitablemeansof protectionshall beprovidedto deterthe inadvertentor premeditated

accessof unauthorizedpersonsinto groundinstallationsand facilities essentialfor thesafetyof

civil aviationlocatedoff theaerodrome.

Location

9.10.4 The fenceor barriershall be locatedso as to separatethe movementareaand other

facilitiesor zoneson theaerodromevital to thesafeoperationof aircraftfrom areasopento public

access.

9.10.5 Whengreatersecurityis thoughtnecessary,a clearedareashall be providedon both

sidesof thefenceor barrierto facilitatethework of patrolsandto maketrespassingmoredifficult.

Considerationshall begivento theprovisionof a perimeterroadinsidetheaerodromefencingfor
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theuseof bothmaintenancepersonnelandsecuritypatrols.

9.11 SecurityLighting

At anaerodromewhereit is deemeddesirablefor securityreasons,a fenceorotherbarrierprovided

for theprotectionof internationalcivil aviationandits facilitiesshall be illuminatedat a minimum

essentiallevel.Considerationshallbegivento locatinglightssothatthegroundareaon bothsides

of thefenceor barrier,particularlyataccesspoints,is illuminated.

9.12 AutonomousRunwayIncursionWarningSystem

Note 1.— The inclusionof detailedspecificationsfor an autonomousrunway incursionwarning

system(ARIWS) in this sectionis not intendedto imply thatan AR1WS hasto be providedat an

aerodrome.

Note 2.— The implementationof an ARIWS is a complexissuedeservingcarefulconsideration

by aerodromeoperators,air traffic servicesandtheAuthority,andin coordinationwith theaircraft

operators.

Note3.— AttachmentA, Section20,providesa descriptionof an ARIWS andinformationon its

use.

Characteristics

9.12.1 Wherean ARIWS is installedatanaerodrome:

(a) it shall provideautonomousdetectionof a potentialincursionor of theoccupancyof an

activerunwayanda directwarningto a flight crewor vehicleoperator;

(b) it shall function and be controlled independentlyof any other visual systemon the

aerodrome;

(c) its visual aid components,i.e. lights, shall be designedto conform with the relevant

specificationsin 5.3;and

(d) failure of part or all of it shall not interferewith normalaerodromeoperations.To this
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end,provisionshall bemadeto allow theATC unit to partially or entirelyshutdown the

system.

Note1.— An ARIWS maybeinstalledin conjunctionwith enhancedtaxiwaycentreline markings,

stopbarsor runwayguardlights.

Note2.— It is intendedthat thesystem(s)beoperationalunderall weatherconditions,including

low visibility.

Note 3.— An ARIWS may sharecommonsensorycomponentsof an SMGCSor A-SMGCS,

however,it operatesindependentlyof eithersystem.

9.12.2 Wherean ARIWS is installedat an aerodrome,informationon its characteristicsand

statusshall be providedto the appropriateaeronauticalinformationservicesfor promulgationin

theAIP with thedescriptionof theaerodromesurfacemovementguidanceandcontrolsystemand

markingsasspecifiedin Annex15.

Note.— DetailedspecificationsconcerningtheAIP arecontainedin PANS-AIM (Doc 10066).
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CHAPTER 10-AERODROME MAINTENANCE

10.1 General

10.1.1 A maintenanceprogramme,including preventivemaintenancewhere appropriate,

shall beestablishedatanaerodrometo maintainfacilities in aconditionwhich doesnot impair the

safety,regularityor efficiencyof air navigation.

Note 1.— Preventivemaintenanceis programmedmaintenancework donein orderto preventa

failureor degradationof facilities.

Note 2.— “Facilities” are intendedto include such items as pavements,visual aids, fencing,

drainagesystems,electricalsystemsandbuildings.

10.1.2 The designand applicationof the maintenanceprogrammeshall observehuman

factorsprinciples.

Note 1.— Guidancematerialon humanfactorsprinciplescan be found in the Human Factors

TrainingManual(Doc 9683)andin theAirport ServicesManual(Doc 9137),Part8.

Note 2.— Generalprinciplesand procedureson the training of aerodromepersonnel,including

trainingprogrammesandcompetencechecks,arespecifiedin thePANS-Aerodromes(Doc9981).

10.2 Pavements

10.2.1 The surfacesof all movementareasincluding pavements(runways,taxiwaysand

aprons)andadjacentareasfshall be inspectedandtheir conditionsmonitoredregularlyaspartof

anaerodromepreventiveandcorrectivemaintenanceprogrammewith the objectiveof avoiding

andeliminatinganyforeignobjectdebris(FOD)thatmight causedamageto aircraftor impair the

operationof aircraftsystems.
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Note 1.— See2.9.3for inspectionsof movementareas.

Note2.— Procedureson carryingoutdaily inspectionsof themovementareaandcontrolof FOD

aregiven in thePANS-Aerodromes(Doc 9981),theManualof SurfaceMovementGuidanceand

Control Systems(SMGCS) (Doc 9476) and the AdvancedSurfaceMovementGuidanceand

ControlSystems(A-SMGCS)Manual(Doc 9830).

Note 3.— Additional guidanceon sweeping/cleaningof surfacesis containedin the Airport

ServicesManual(Doc 9137),Part9.

Note 4.— Guidanceon precautionsto be takenin regardto the surfaceof shouldersis given in

AttachmentA, Section8, andtheAerodromeDesignManual(Doc9157),Part2.

Note5.— Wherethe pavementis usedby largeaircraftor aircraftwith tire pressuresin the upper

categoriesreferredto in 2.6.6c),particularattentionshouldbegivento theintegrityof light fittings

in thepavementandpavementjoints.

10.2.2 The surfaceof a runway shall be maintainedin a condition such as to prevent

formationof harmful irregularities.

Note.— SeeAttachmentA, Section5.

10.2.3 A pavedrunwayshall be maintainedin a conditionsoasto providesurfacefriction

characteristicsator abovetheminimumfriction level specifiedby theAuthority in Table3.1.

Note.— Assessment,Measurementand Reporting of Runway SurfaceConditions (Cir 355)

containsfurther informationon thissubject.

10.2.4 Runwaysurfacefriction characteristicsfor maintenancepurposesshall beperiodically

measuredwith acontinuousfriction measuringdeviceusingself-wettingfeaturesanddocumented.

The frequencyof thesemeasurementsshall be sufficient to determinethe trend of the surface
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friction characteristicsof the runway.

Note 1.— Guidanceon evaluatingthe runway surfacefriction characteristicsis provided in

Assessment,MeasurementandReportingof RunwaySurfaceConditions(Cir 355).

Note2.— Theobjectiveof 10.2.3to 10.2.8is to ensurethatthesurfacefriction characteristicsfor

theentirerunwayremainator abovea minimumfriction level specifiedby theAuthority.

10.2.5 When runway surfacefriction measurementsare madefor maintenancepurposes

usingaself-wettingcontinuousfriction measuringdevice,theperformanceof thedeviceshallmeet

thestandardsetor agreedby theAuthority.

10.2.6 Personnelmeasuringrunway surfacefriction required in 10.2.5shall be trainedto

fulfil their duties.

10.2.7 Correctivemaintenanceactionshall be takento preventthe runwaysurfacefriction

characteristicsfor either the entire runway or a portion thereoffrom falling below a minimum

friction level specifiedby theAuthority.

Note.— A portion of runway in the order of 100 m long may be consideredsignificant for

maintenanceor reportingaction.

10.2.8 Therunwaysurfaceshallbevisuallyassessed,asnecessary,undernaturalor simulated

rain conditionsfor pondingor poordrainageand whererequired,correctivemaintenanceaction

taken.

10.2.9 When a taxiway is usedby turbine-enginedaeroplanes,the surfaceof the taxiway

shouldersshall be maintainedsoasto be freeof any loosestonesor otherobjectsthat could be

ingestedby theaeroplane’sengines.

Note.— Guidanceon thissubjectis given in theAerodromeDesignManual(Doc 9157),Part2.
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10.3 Removalof Contaminants

10.3.1 Standingwater,mud,dust,sand,oil, rubberdepositsandothercontaminantsshall be

removedfrom the surfaceof runwaysin useas rapidly and completelyaspossibleto minimize

accumulation.

10.3.2 Taxiwaysshall be keptclearof sand,oil, mud,etc.,to theextentnecessaryto enable

aircraftto betaxiedto andfrom anoperationalrunway.

10.3.3 Apronsshall be kept clearof sand,oil, mud, etc., to theextentnecessaryto enable

aircraftto manoeuvresafelyor, whereappropriate,to betowedor pushed.

10.3.4 Whenevertheclearanceof sand,oil, mud,etc.,from thevariouspartsof themovement

areacannotbecarriedout simultaneously,theorderof priority afterthe runway(s)in useshall be

setin consultationwith theaffectedpartiessuchasrescueandfirefighting service.

10.3.5 Chemicalswhich may haveharmful effectson aircraft or pavements,or chemicals

which mayhavetoxic effectson theaerodromeenvironment,shall not be used.

10.4 Runway PavementOverlays

Note.— Thefollowing specificationsareintendedfor runwaypavementoverlayprojectswhenthe

runway is to be returnedtemporarilyto anoperationalstatusbeforeresurfacingis complete.This

may necessitatea temporaryramp betweenthe new and old runway surfaces.Guidanceon

overlayingpavementsand assessingtheir operationalstatusis given in the AerodromeDesign

Manual(Doc 9157),Part3.

10.4.1 Thelongitudinalslopeof thetemporaryramp,measuredwith referenceto theexisting

runwaysurfaceor previousoverlaycourse,shall be:

a)0.5 to 1.0 percentfor overlaysupto andincluding5 cm in thickness;and

b) not morethan0.5 percentfor overlaysmorethan5 cm in thickness.
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10.4.2 Overlayingshouldproceedfrom oneendof the runwaytowardtheotherendsothat

basedon runwayutilization mostaircraftoperationswill experiencea downramp.

10.4.3 Theentirewidth of the runwayshall beoverlaidduringeachwork session.

10.4.4 Beforearunwaybeingoverlaidis returnedtoatemporaryoperationalstatus,a runway

centre line marking conforming to the specifications in Section 5.2.3 shall be provided.

Additionally, thelocationof anytemporarythresholdshallbeidentifiedby a3.6m wide transverse

stripe.

10.4.5 The overlay shall be constructedand maintainedabovethe minimum friction level

specifiedin 10.2.3.

10.5 VisualAids

Note 1.— These specificationsare intended to define the maintenanceperformancelevel

objectives.They are not intendedto define whetherthe lighting systemis operationallyout of

service.

Note 2.— Enhancedvision systems(EVS) technology relies on the infra-red heat signature

providedby incandescentlighting. Annex15 protocolsprovideanappropriatemeansof notifying

aerodromeusersof EVS when lighting systemsareconvertedto LED.

10.5.1 A light shallbedeemedto be unserviceablewhenthemain beamaverageintensityis

lessthan50 percentof thevaluespecifiedin theappropriatefigure in Appendix2. For light units

wherethedesignedmain beamaverageintensity is abovethevalueshownin Appendix2, the50

percentvalueshall berelatedto thatdesignvalue.

10.5.2 A systemof preventivemaintenanceof visual aids shall be employedto ensure

lighting andmarkingsystemreliability.
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Note.— Guidanceon preventivemaintenanceof visual aids is given in the Airport Services

Manual(Doc9137),Part9.

10.5.3 The systemof preventivemaintenanceemployedfor a precisionapproachrunway

categoryII or III shall includeat leastthefollowing checks:

(a) visual inspectionandin-field measurementof the intensity,beamspreadandorientation

of lights includedin theapproachandrunwaylighting systems;

(b) controlandmeasurementof theelectricalcharacteristicsof eachcircuitry includedin the

approachandrunwaylighting systems;and

(c) controlof thecorrectfunctioningof light intensitysettingsusedby air traffic control.

10.5.4 In-field measurementof intensity,beamspreadand orientationof lights included in

approachandrunway lighting systemsfor a precisionapproachrunwaycategoryII or III shall be

undertakenby measuringall lights,asfaraspracticable,to ensureconformancewith theapplicable

specificationof Appendix2.

10.5.5 Measurementof intensity,beamspreadandorientationof lights includedin approach

andrunwaylighting systemsfor a precisionapproachrunwaycategoryII or III shallbeundertaken

usingamobilemeasuringunit of sufficientaccuracyto analysethecharacteristicsof theindividual

lights.

10.5.6 Thefrequencyof measurementof lights for a precisionapproachrunwaycategoryII

or III shall be basedon traffic density,the local pollution level, the reliability of the installed

lighting equipmentandthecontinuousassessmentof theresultsof the in-field measurementsbut,

in any event,shall not be lessthantwice a year for in-pavementlights and not lessthanoncea

yearfor otherlights.

10.5.7 The systemof preventivemaintenanceemployedfor a precisionapproachrunway

categoryII or III shall haveasits objectivethat,duringany periodof categoryII or III operations,

all approachandrunwaylights areserviceableandthat,in anyevent,at least:
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(a) 95 per centof the lights areserviceablein eachof the following particularsignificant

elements:

1) precisionapproachcategoryII andIII lighting system,the inner450m;

2) runwaycentreline lights;

3) runwaythresholdlights:and

4) runwayedgelights;

(b) 90percentof the lightsareserviceablein thetouchdownzonelights;

(c) 85 percentof the lights areserviceablein theapproachlighting systembeyond450 m;

and

(d) 75 percentof the lightsareserviceablein therunwayendlights.

In orderto providecontinuityof guidance,theallowablepercentageof unserviceablelights shall

not bepermittedin suchaway asto alterthebasicpatternof the lighting system.Additionally, an

unserviceablelight shall not be permittedadjacentto anotherunserviceablelight, except in a

barretteor a crossbarwheretwo adjacentunserviceablelights maybepermitted.

Note.— With respectto barrettes,crossbarsand runwayedgelights, lights areconsideredto be

adjacentif locatedconsecutivelyand:

— laterally:in thesamebarretteor crossbar;or

— longitudinally: in thesamerow of edgelightsor barrettes.

10.5.8 Thesystemof preventivemaintenanceemployedfor astopbarprovidedata runway¬

holdingpositionusedin conjunctionwith a runwayintendedfor operationsin runwayvisualrange

conditionslessthana valueof 350m shall havethefollowing objectives:

(a) no morethantwo lightswill remainunserviceable;and

(b) two adjacentlights will not remainunserviceableunlessthe light spacingis significantly

lessthanthatspecified.

10.5.9 The systemof preventivemaintenanceemployedfor a taxiway intendedfor use in

runwayvisual rangeconditionslessthana valueof 350m shall haveasits objectivethat no two

adjacenttaxiwaycentreline lights beunserviceable.
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10.5.10 The systemof preventivemaintenanceemployedfor a precisionapproachrunway

categoryI shallhaveasits objectivethat,duringany periodof categoryI operations,all approach

and runway lights are serviceableand that, in any event,at least85 per cent of the lights are

serviceablein eachof thefollowing:

(a) precisionapproachcategoryI lighting system;

(b) runwaythresholdlights;

(c) runwayedgelights;and

(d) runwayendlights.

In orderto providecontinuityof guidanceanunserviceablelight shallnot bepermittedadjacentto

anotherunserviceablelight unlessthe light spacingis significantly lessthanthatspecified.

Note.— In barrettesand crossbars,guidanceis not lost by having two adjacentunserviceable

lights.

10.5.11 Thesystemof preventivemaintenanceemployedfor a runwaymeantfor take-off in

runwayvisual rangeconditionslessthana valueof 550m shall haveasits objectivethat,during

any periodof operations,all runwaylightsareserviceableandthat in anyevent:

(a) at least95 percentof the lightsareserviceablein therunwaycentreline lights(where

provided)and in the runwayedgelights;and

(b) at least75 percentof the lightsareserviceablein the runwayendlights.

In orderto providecontinuityof guidance,an unserviceablelight shall not be permittedadjacent

to anotherunserviceablelight.

10.5.12 Thesystemof preventivemaintenanceemployedfor a runwaymeantfor take-off in

runway visual rangeconditionsof a valueof 550 m or greatershall haveas its objectivethat,

duringanyperiodof operations,all runwaylightsareserviceableandthat,in anyevent,at least85

percentof the lights areserviceablein the runwayedgelights andrunwayend lights. In orderto

providecontinuityof guidance,an unserviceablelight shall not be permittedadjacentto another
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unserviceablelight.

10.5.13 During low visibility procedurestheaerodromeoperatorshall restrictconstructionor

maintenanceactivitiesin theproximity of aerodromeelectricalsystems.
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CHAPTER 11- AERODROME CERTIFICATION REQUIREMENTS

INTRODUCTION

This chapterprovidesthe requirementscoveringthe processfor the certificationof CategoryA

Aerodromes.ThisChapteris divided into six sections:

Section1 — General

Section2 — AerodromeCertification

Section3 — AerodromeManual

Section4 — Obligationsof theAerodromeOperator

Section5 — Exemptions.

Section6 — Renewalof AerodromeCertification.

SECTION 1

GENERAL

Thefollowing Requirementsareadoptedfrom the Manualon Certificationof Aerodromes(Doc

9774), and Proceduresfor Air Navigation Services-Aerodromeand Ground Aids (Doc 9981

PANS-AGA)issuedby theInternationalCivil Aviation Organization(ICAO), andweredeveloped

and promulgatedin accordancewith the with Sub-section11 of the Civil Aviation (Aerodrome

andGroundAids) Regulations2024,with whichoperatorsof certifiedaerodromes,andapplicants

for AerodromeCertificatesarerequiredto comply.

SECTION 2

AERODROME CERTIFICATION

11.2.1 RequirementforanAerodromeCertificate

The operatorof a CategoryA AerodromeunderCivil Aviation (AerodromesandGroundAids)
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Regulations2024is requiredto be in possessionof an AerodromeCertificatein orderto legally

operatein Guyana.

11.2.2 Application for an AerodromeCertificate

An applicationfor an AerodromeCertificate shall be submittedto the Authority in the form

prescribedby the Authority (Appendix6). Theapplicationshall include:

(a) threecopiesof the AerodromeManual for the aerodrome(One electronicand two

printed).

(b) a plan for theaerodrome;

(c) proof of approvalfor construction/establishmentof theaerodrome;and

(d) particularsof any non-complianceor deviationsfrom the appropriateaerodrome

design,operationor equipmentrequirement.

11.2.3 Grant of anAerodromeCertificate

11.2.3.1 Subjectto theprovisionsin Civil Aviation (AerodromesandGroundAids) Regulations

2024and requirements11.2.3.2and 11.2.3.3,theAuthority may approvetheapplicationandthe

AerodromeManualsubmittedundertheserequirementsandgrantan AerodromeCertificateto the

applicant.

11.2.3.2 Beforegrantingan AerodromeCertificate,theAuthority mustbesatisfiedthat:

(a) theapplicantandhis/herstaffhavethenecessarycompetenceandexperienceto operate

andmaintaintheaerodromeproperly;

(b) theAerodromeManualpreparedfor theapplicant’saerodromeandsubmittedwith the

applicationcontainsall the relevantinformation;

(c) theaerodromefacilities, servicesandequipmentarein accordancewith Chapters1 to

10 of theseRequirements;

(d) the aerodromeoperating proceduresmake satisfactoryprovision for the safety of

aircraft;and

(e) anacceptablesafetymanagementsystemis in placeat theaerodrome.
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11.2.3.3 The Authority may refuseto grantan AerodromeCertificateto an applicant.In such

cases,the Authority mustnotify theapplicant,in writing, of its reasonsno later thantwenty-one

(21)daysaftermakingthatdecision.

11.2.4 Endorsementof ConditionsonanAerodromeCertificate

After successfulcompletion of the processingof the application and the inspection of the

aerodrome,the Authority, whengrantingthe AerodromeCertificate,will endorsethe conditions

for thetypeof useof theaerodromeandotherdetailsasshownin Appendix9.

11.2.5 Durationof anAerodromeCertificate

An AerodromeCertificateshall remainin forceuntil it is suspendedor cancelledor, alternatively,

an AerodromeCertificateshall be valid for three(3) yearsor until it is suspendedor cancelled,

whicheveris earlier.

11.2.6 Surrenderof anAerodromeCertificate

11.2.6.1 An AerodromeCertificateholder must give the Authority not lessthan ninety (90)

days’written noticeof thedateon which thecertificateis to besurrenderedin orderthatsuitable

promulgationactioncanbetaken.

11.2.6.2 TheAuthority will cancelthecertificateon thedatespecifiedin thenotice.

11.2.7 Transferof anAerodromeCertificate

11.2.7.1 The Authority may give its consentto and issuean instrumentof transferof an

AerodromeCertificateto a transfereewhen:

(a) the currentholderof the AerodromeCertificatenotifies the Authority, in writing, at

least ninety (90) daysbeforeceasingto operatetheaerodrome,that the currentholderwill
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ceaseto operatetheaerodromeasof thedatespecifiedin thenotice;

(b) thecurrentholderof theAerodromeCertificatenotifiestheAuthority, in writing, of the

nameof thetransferee;

(c) the transfereeappliesto the Authority, in writing, within sixty (60) daysbeforethe

currentholderof the AerodromeCertificateceasesto operatethe aerodromefor the

AerodromeCertificateto betransferredto thetransferee;and

(d) therequirementssetout 11.2.3.2aremet in respectof thetransferee.

If the Authority doesnot consentto the transferof an AerodromeCertificate,it shall notify the

transferee,in writing, of its reasonsno laterthanthirty (30)daysaftermakingthatdecision.

11.2.8 InterimAerodromeCertificate

11.2.8.1 TheAuthority may issuean interim AerodromeCertificateto theapplicantreferredto

11.2.2or the proposedtransfereeof an AerodromeCertificatereferredto in 11.2.7.1authorizing

theapplicantor transfereeto operateanaerodromeif theAuthority is satisfiedthat:

(a) an AerodromeCertificatein respectof theaerodromewill be issuedto theapplicantor

transferredto thetransfereeassoonastheapplicationprocedurefor thegrantor transfer

of an AerodromeCertificatehasbeencompleted;and

(b) the grant of the interim certificate is in the public interestand is not detrimentalto

aviationsafety.

11.2.8.2 An interim AerodromeCertificateissuedpursuantto 11.2.8.1shallexpireon:

(a) thedateon which theAerodromeCertificateis issuedor transferred;or

(b) theexpiry datespecifiedin the interim AerodromeCertificate;

whicheveris earlier.

1 1.2.8.3 Theserequirementsapply to an interim AerodromeCertificatein thesamemanneras

they apply to anAerodromeCertificate.

11.2.9 Amendmentof anAerodromeCertificate
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TheAuthority may,providedthat therequirementsof 11.2.3.2,11.3.5,and 1 1.3.6havebeenmet,

amendanAerodromeCertificatewhen:

a) thereis a changein theownershipor managementof theaerodrome;

b) thereis a changein theuseor operationof theaerodrome;

c) thereis a changein theboundariesof theaerodrome;or

d) theholderof theAerodromeCertificaterequestsanamendment.

11.2.10 Provisional AerodromeCertificate

11.2.10.1 The Authority may grant the holder of an Aerodrome Certificate a Provisional

AerodromeCertificateonce,for whateverreason,the renewalof thecertificateis not practicalat

thetimeof theexpirationof his/herAerodromeCertificate.

11.2.10.2 The ProvisionalAerodromeCertificateshall be non-renewableandhavea validity of

up to six (6) months,startingfrom thedateof issuance.

11.2.10.3 OncetheProvisionalAerodromeCertificateexpires,theaerodromeshall:

(a) Undergothefull certificationprocess,describedin 12.2;or

(b) Loosetheir certificate,if theyareunableto undergothefull certificationprocess.

SECTION 3

AERODROME MANUAL

11.3.1 Preparation of the Aerodrome Manual

11.3.1.1 The operatorof a certified aerodromeshall have a manual, to be known as the

AerodromeManual,for theaerodrome.

11.3.1.2 TheAerodromeManualshall:

(a) be printedandin digital format,
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(b) andsignedby theOperatorof aCertified Aerodrome;

(c) be in a formatthat is easyto revise(threering binder);

(d) havea systemfor recordingthecurrencyof pagesandamendmentsthereto,including

a pagefor logging revisions;and

(e) be organizedin a mannerthat will facilitate the preparation,review and approval

process.

11.3.2 Locationof theAerodromeManual

11.3.2.1 The Operatorof a Certified Aerodromemust providethe Authority with a complete

andcurrentcopyof theAerodromeManual.

11.3.2.2 The Operatorof a Certified Aerodromemustkeepat leastonecompleteandcurrent

copyof theAerodromeManualat theaerodromeandonecopyat theoperator’sprincipalplaceof

businessif otherthantheaerodrome.

11.3.2.3 The Operatorof a Certified Aerodromemust makethe copy referredto in 11.3.2.2

availablefor inspectionby authorizedAuthority personnel.

11.3.2.4 The aerodromeoperator shall furnish the applicable portions of the approved

AerodromeManualto theaerodromepersonnelresponsiblefor their implementation.Themethod

of enablingall aerodromeoperatingstaff to haveaccessto the relevantpartsof the manualshall

bedefinedby theOperatorof theCertifiedaerodromeandtheevidenceto demonstratethis kept.

11.3.3 Informationtobeincludedin theAerodromeManual

11.3.3.1 The operatorof a certified aerodromemust include the following particularsin an

AerodromeManual,to theextentthat they areapplicableto the aerodrome,underthefollowing

parts:

Part1. General information set out in Appendix 6 Part Ion the purposeand scopeof the
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AerodromeManual; the legal requirementfor an AerodromeCertificate and an Aerodrome

Manual as prescribedin the Civil Aviation (Aerodromesand Ground Aids) Regulations2024;

conditionsfor use of the aerodrome;the aeronauticalinformation servicesavailableand the

proceduresfor theirpromulgation;thesystemfor recordingaircraftmovementsandtheobligations

of the Operator of a Certified Aerodrome as specified in Chapter 11 Section 4 of these

requirements.

Part2. Particularsof theaerodromesiteassetout in Appendix6 Part2 of theserequirements.

Part3. Particularsof the aerodromerequiredto be reportedto the aeronauticalinformation

serviceassetout in Appendix6 Part3 of theserequirements.

Part4. Theaerodromeoperatingproceduresandsafetymeasuresassetout in Appendix6 Part

4 of thescheduleof theserequirements.This may includereferencesto air traffic proceduressuch

as thoserelevantto low- visibility operations.Air traffic managementproceduresare normally

publishedin theair traffic servicesmanualwith a cross-referenceto theAerodromeManual.

Part5. Detailsof theaerodromeadministrationandthe safetymanagementsystemassetout

in Appendix6 Part5 of theserequirements.

1 1.3.3.2 If, under11.5.1.2, theAuthority exemptstheOperatorof a Certified Aerodromefrom

complying with any requirementset out in 11.2.3.2,the AerodromeManual must show the

identifying numbergivento thatexemptionby theAuthority andthedatetheexemptioncameinto

effectandanyconditionsor proceduressubjectto which theexemptionwasgranted.

11.3.3.3 If a particularis not includedin theAerodromeManual becauseit is not applicableto

theaerodrome,theOperatorof aCertifiedAerodromemuststatein themanualthereasonfor non¬

applicabilityof theparticular.

11.3.4 AMENDMENT OF THE AERODROME MANUAL
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11.3.4.1 The operatorof a certified aerodromeshall alter or amendthe AerodromeManual,

whenevernecessary,in orderto maintaintheaccuracyof the information in themanual.

1 1.3.4.2 To maintaintheaccuracyof theAerodromeManual,theAuthority may issueawritten

directive to an Operatorof a Certified Aerodromerequiring the operatorto alter or amendthe

manualin accordancewith thatdirective.

11.3.4.3 Theoperatorof a certifiedaerodromeshall:

(a) Clearlydefinetheprocessfor amending/updatingtheAerodromeManual,whichshall

includea recordof all amendments,effectivedatesandamendmentapprovals.

(b) Clearly define the roles and responsibilitiesfor maintaining the accuracyof the

informationin the manual.

11.3.5 Notification of Changesto theAerodrome Manual

An Operatorof a Certified Aerodromemustnotify the Authority, assoonaspracticable,of any

changesthattheoperatorwishesto maketo theAerodromeManual.

11.3.6 Authority Approval of theAerodromeManual

TheAuthority shall approvetheAerodromeManualandanyamendmentsthereto,providedthese

meettheprecedingrequirementsof thissection.

SECTION 4

OBLIGATIONS OF THE AERODROME OPERATOR

11.4.1 Compliancewith Requirements

TheOperatorof aCertifiedAerodromeshallcomplywith therequirementsspecifiedin 11.1.2 and

with anyconditionsendorsedin thecertificatepursuantto 11.2.4and 11.5.1.2.
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11.4.2 Competenceof OperationalandMaintenancePersonnel

11.4.2.1 TheOperatorof a Certified Aerodromeshallemployan adequatenumberof qualified

andskilled personnelto performall critical activitiesfor aerodromeoperationandmaintenance.

11.4.2.2 If the Authority or any other competentauthority of the governmentrequires

competencycertification for the personnelreferredto in 11.4.2.1,the Operatorof a Certified

Aerodromeshallemployonly thosepersonspossessingsuchcertificates.

11.4.2.3 TheOperatorof a Certified Aerodromeshall implementa programmeto upgradethe

competencyof thepersonnelreferredto in 11.4.2.1.

11.4.3 AerodromeOperationandMaintenance

11.4.3.1 Subjectto any directivesthat the Authority may issue,the Operatorof a Certified

Aerodromeshalloperateandmaintaintheaerodromein accordancewith theproceduressetout in

theAerodromeManual.

11.4.3.2 To ensurethe safety of aircraft, the Authority may give written directives to the

Operatorof a CertifiedAerodrometo altertheproceduressetout in theAerodromeManual.

11.4.3.3 TheOperatorof aCertifiedAerodromeshouldensureproperandefficientmaintenance

of theaerodromefacilities.

11.4.3.4 Whereair traffic servicesare provided at an aerodrome,the AerodromeCertificate

holdershall coordinatewith the ATS provider in orderto be satisfiedthatappropriateair traffic

servicesareavailableto ensurethesafetyof aircraft in theairspaceassociatedwith theaerodrome.

Thecoordinationshallcoverotherareasrelatedto safetysuchasaeronauticalinformationservice,

air traffic services,designatedmeteorologicalauthorities,andsecurity.

11.4.4 AerodromeOperator’sSafetyManagementSystem
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11.4.4.1 TheOperatorof aCertifiedAerodromeshallestablishasafetymanagementsystemfor

the aerodromedescribing the structure of the organization and the duties, powers and

responsibilitiesof the officials in the organizationalstructure,with a view to ensuring that

operationsarecarriedout in a demonstrablycontrolledway andareimprovedwherenecessary.

11.4.4.2 The Operatorof a Certified Aerodromeshall oblige all usersof the aerodrome,

including fixed-baseoperators,ground-handlingagenciesand other organizationsthat perform

activitiesindependentlyat theaerodromein relationto flight or aircraft handling,to complywith

the requirementslaid down by theOperatorof a Certified Aerodromewith regardto safetyat the

aerodrome.TheOperatorof a Certified Aerodromeshall monitorsuchcompliance.

11.4.4.3 The Operatorof a Certified Aerodromeshall require all usersof the aerodrome,

including fixed-baseoperators,ground-handlingagenciesand otherorganizationsreferredto in

11.4.4.2, to cooperatein the programmeto promotesafetyat, and thesafeuseof, theaerodrome

by immediatelyinforming it of any accidents,incidents,defectsandfaults which havea bearing

on safety.

11.4.5 AerodromeOperator’s Internal SafetyAudits andSafetyReporting

11.4.5.1 The Operatorof a Certified Aerodrome shall arrangefor an audit of the safety

managementsystem,includinganinspectionof theaerodromefacilitiesandequipment.Theaudit

shall coverthe Operatorof a Certified Aerodrome’sown functions.The Operatorof a Certified

Aerodromeshallalsoarrangefor anexternalauditandinspectionprogrammefor evaluatingother

users,including fixed-baseoperators,groundhandlingagenciesandotherorganizationsworking

at theaerodromeasreferredto in 1 1.4.4.2.

11.4.5.2 Theauditsreferredto in 11.4.5.1shallbecarriedouteverytwelve(12)months,or less,

asagreedwith theAuthority.

11.4.5.3 TheOperatorof aCertifiedAerodromeshallensurethattheauditreports,includingthe

11-10



 THE OFFICIAL GAZETTE [LEGAL SUPPLEMENT]    —   B 16TH MAY, 2024 2934 

reportontheaerodromefacilities,servicesandequipment,arepreparedby suitablyqualifiedsafety

experts.

11.4.5.4 TheOperatorof a Certified Aerodromeshall retaina copy of the report(s)referredto

in 11.4.5.3for a periodto beagreedwith the Authority. TheAuthority may requesta copy of the

report(s)for its reviewandreference.

11.4.5.5 The report(s)referredto in 11.4.5.3mustbe preparedandsignedby the personswho

carriedout theauditsand inspections.

11.4.6 Accessto the Aerodrome

11.4.6.1 Personnelso authorizedby the Authority may inspectand carry out testson the

aerodromefacilities, servicesand equipment,inspectthe Operatorof a Certified Aerodrome’s

documentsand recordsand verify the Operatorof a Certified Aerodrome’ssafety management

systembeforethe AerodromeCertificate is grantedor renewedand,subsequently,at any other

time, for thepurposeof ensuringsafetyat theaerodrome.

11.4.6.2 An Operatorof a Certified Aerodromeshall,at the requestof thepersonreferredto in

11.4.6.1, allowaccessto anypartof theaerodromeoranyaerodromefacility, includingequipment,

records,documentsandoperatorpersonnel,for thepurposereferredto in 11.4.6.1.

11.4.6.3The Operatorof a Certified Aerodromeshall cooperatein conductingthe activities

referredto in 11.4.6.1.

11.4.7 Notifying andReporting

11.4.7.1 An Operatorof a Certified Aerodromeshall adhereto the requirementto notify and

reportto theAuthority, air traffic controlandpilots within thetime limits specifiedunder1 1.4.7.2

- 11.4.7.6 below.

11.4.7.2 Notificationof inaccuraciesin aeronauticalinformationservice(AIS) publications.An
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Operatorof a Certified Aerodromeshall reviewall AeronauticalInformationPublications(AIPs),

AIP Supplements,AIP Amendments,Notices to Airmen (NOTAMs), Pre-flight Information

Bulletins and Aeronautical Information Circulars issued by AIS on receipt thereof and

immediatelyaftersuchreviewsshall notify AIS of any inaccurateinformationcontainedtherein

thatpertainsto theaerodrome.

11.4.7.3 Notification of changesto the aerodromefacilities, equipmentand level of service

plannedin advance.An Operatorof a CertifiedAerodromeshall notify AIS andtheAuthority, in

writing, at least fourteen(14) days before effecting any changeto the aerodromefacility or

equipmentor the level of serviceat theaerodromethathasbeenplannedin advanceandwhich is

likely to affect the accuracyof the information containedin any AIS publicationreferredto in

11.4.7.2.

11.4.7.4 Issuesrequiring immediate notification. Subject to the requirements11.4.7.5,an

Operatorof a Certified Aerodromeshall give AIS andshallarrangefor air traffic controlandthe

flight operationsunit to receiveimmediatenoticedetailinganyof thefollowing circumstancesof

which theoperatorhasknowledge:

(a) obstacles,obstructionsandhazards:

1) any projectionsby an objectthroughanobstaclelimitation surfacerelating

to theaerodrome;and

2) the existenceof any obstructionor hazardouscondition affectingaviation

safetyat or neartheaerodrome;

(b) level of service:

reduction in the level of serviceat the aerodromeas set out in any of

the AIS publicationsreferredto in 11.4.7.2;

(c) movementarea:

closureof any partof themovementareaof theaerodrome;and

(d) anyotherconditionthatcouldaffectaviationsafetyat theaerodromeandagainstwhich

precautionsarewarranted.

11.4.7.5 Immediatenotificationto pilots. Whenit is not feasiblefor anOperatorof a Certified
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Aerodrometo arrangefor theair traffic controlandtheflight operationsunit to receivenoticeof a

circumstancereferredto in 11.4.7.4, theoperatormustgive immediatenoticedirect to the pilots

who may beaffectedby thatcircumstance.

11.4.7.6 Aerodromeaccident/incidentreportingand investigation

An aerodromeoperatorshallnotify theAuthority of anyaccident,seriousincident,fatalor serious

injury occurringat his aerodrome- in accordancewith aerodromeoperator’sstandardoperating

proceduresor assoonaspracticable-andprovidea detailedoccurrencereportthereafter.

11.4.8 SpecialInspections

An Operatorof a Certified Aerodromeshall inspectan aerodrome,ascircumstancesrequire,to

ensureaviation safety:assoonaspracticableafter any aircraft accidentor incident;during any

periodof constructionor repairof theaerodromefacilitiesor equipmentthatis critical to thesafety

of aircraftoperation;andat anyothertime whenthereareconditionsat theaerodromethatcould

affectaviationsafety.

(a) assoonaspracticableafter any aircraft accidentor incident;within the meaningof

thesetermsasdefinedin theCivil Aviation (Aviation AccidentsandSeriousIncidents

Investigation)Regulations2024;

(b) during any period of constructionor repairof the aerodromefacilities or equipment

that is critical to thesafetyof aircraftoperation;and

(c) at anyothertime whenthereareconditionsat theaerodromethatcouldaffectaviation

safety.

11.4.9 Removalof ObstructionsfromtheAerodromeSurface

An Operatorof a Certified Aerodromeshall removefrom the aerodromesurfaceany vehicleor

otherobstructionthat is likely to behazardousto aircraftoperations.

11.4.10 WarningNotices

11-13



 THE OFFICIAL GAZETTE [LEGAL SUPPLEMENT]    —   B 16TH MAY, 2024 2937 

Whenlow flying aircraft,at or nearanaerodrome,or taxiing aircraftarelikely to behazardousto

peopleor vehiculartraffic, theOperatorof a CertifiedAerodromeshall:

(a) posthazardwarningnoticesonanypublicway thatis adjacentto themanoeuvringarea;

or

(b) if sucha publicway is notcontrolledby theOperatorof aCertifiedAerodrome,inform

theauthorityresponsiblefor postingthenoticeson thepublicway thatthereisahazard.

SECTION 5

EXEMPTIONS

11.5.1.1 When an Operator of a Certified Aerodrome is not able to comply with any

requirement,the aerodromeoperatorshall apply in writing for exemptionsfrom the relevant

requirements.Applicantsshallprovidejustificationsfor theexemption,includinganyaeronautical

study/risk analysisconductedandtheirassociatedresults,andwhereappropriate,an indicationof

whencompliancewith thecurrentrequirementscanbeexpected.

11.5.1.2 The Authority may exempt,in writing, an Operatorof a Certified Aerodromefrom

complying with specific provisions of these requirements or any other applicable

regulations/requirements.

11.5.1.3 Before the Authority decidesto exemptthe Operatorof a Certified Aerodrome,the

Authority shall takeinto accountall safety-relatedaspects.

11.5.1.4 An exemptionis subjectto theOperatorof a Certified Aerodromecomplyingwith the

conditionsand proceduresspecified by the Authority in the AerodromeCertificate as being

necessaryin the interestof safety.

11.5.1.5 When an aerodromedoesnot meet the requirementin 11.1.2, the Authority may

determine,after assessingthe aeronauticalstudy/risk analysiswhich was carried out by the

applicant,theconditionsandproceduresthat arenecessaryto ensurea level of safetyequivalent
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to thatestablishedby therelevantrequirement.

11.5.1.5 Deviationfrom a requirementandtheconditionsand proceduresreferredto in 11.2.4

shall besetout in anendorsementon theAerodromeCertificate.

SECTION 6

RENEWAL OF AERODROME CERTIFICATION

11.6.1 Requirementfor therenewalofanAerodromeCertificate

The holderof an AerodromeCertificate,underCivil Aviation (Aerodromesand Ground Aids)

Regulations2024,is requiredto renewsaidcertificateeverythreeyears.

11.6.2 Applicationfor therenewalof anAerodromeCertificate

An applicationfor therenewalof anAerodromeCertificateshall besubmittedto theAuthority, no

lessthan60 daysprior to theexpirationof thecertificatein the form prescribedby the Authority

(Appendix6). Theapplicationshall include:

(a) A signedapplicationform;

(b) A letterdirectedto theDirectorGeneralindicatingtheOperator’sdesireto renewthe

AerodromeCertificate;

(c) two copiesof the AerodromeManualsfor the aerodrome(One electronicand one

printed),if contenthaschangedsincethe lastcertification/renewalof certificate;and

(d) anyotherdocumenttheDirectorGeneralmaydeemnecessary.

11.6.3 ProvisionalAerodromeCertificate

11.6.3.1 Pursuantto theCivil Aviation (AerodromesandGroundAids) Regulations2024,the

Director Generalmay grant the holder of an AerodromeCertificate a ProvisionalAerodrome

Certificate,if:

(a) the holder of the certificate is unable to submit to a safety inspectionsand audit
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proceduresrequiredfor a renewalof thecertificate:or

(b) safetyinspectionsandaudit proceduresat theaerodromerevealthat theaerodromeis

not entirely in compliancewith theAct.

11.6.3.2 The ProvisionalAerodromeCertificateshall be non-renewableand havea validity of

up to six (6) months,startingfrom thedateof issuance.

11.6.3.3 Upon the expiration of the Provisional Aerodrome Certificate, the Aerodrome

Certificateshall undergothefull certificationprocess,describedin 12.2.However,if theholderof

theAerodromeCertificateis unableto undergothefull certificationprocess,theDirectorGeneral

may recall theAerodromeCertificate.
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CHAPTER 12-AERODROME CERTIFICATION PROCEDURES

12.1 INTRODUCTION

12.1.1 Theproceduresin thischapterrefer to therequirementsin Chapter11.

12.2 THE CERTIFICATION PROCESS

Theaerodromecertificationprocesswill comprise:

a) dealing with the expressionof interest by anintendingapplicantfor the aerodrome

certificate;

b) assessingthe formal application,

c) evaluationof the aerodromemanual;

d) conductinginspectionof theaerodromefacilities and equipment;issuingor refusing

an aerodromecertificate;and

e) promulgatingthe certified statusof an aerodromeandthe requireddetailsin the AIP.

12.3DEALING WITH THE EXPRESSION OF INTEREST

12.3.1 Prior to the commencementof the formal application process,the applicant may

expressan interest in having an aerodromecertified under Section 11 of the Civil Aviation

(Aerodromesand Ground Aids) Regulations2024.This expressionof interestshall include an

assessment,by the Applicant and/orthe relevantauthorities,to ensurethat the operationof an

aerodromeat the location specified in the applicationwill not endangerthe safety of aircraft

operations.If theresultof thisassessmentis negative,thenthereis no needto proceedany further,

andtheapplicantwill beadvisedaccordinglyby invoking 11.2.3.3 at this initial stage.

12.3.2 Theassessmentwill take into considerationthe proximity of the aerodrometo other

aerodromesandlandingsites,includingmilitary aerodromes;obstaclesandterrain;anyexcessive

operationalrestriction requirements;any existing restrictionsand controlled airspace;and any

existing instrumentprocedures.
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12.3.3 The processingof the expressionof interest shall also include referrals to those

competent State entities for their clearance with the necessarydocumentation,e.g. an

environmentalimpactstudy carriedout by the applicant,approvalfrom theCentralHousingand

PlanningAuthority, etc.

12.3.4 If the resultsof the aboveassessmentbe positive, the Authority shall advisethe

applicantin writing to:

(a) submit a formal application for an aerodromecertificate in accordancewith the

requirementsof 11.2.2.TheAuthority shall providetheapplicantwith the prescribed

applicationform, a copy ofthe aerodromecertification requirements,and any other

relevantcircularor publicationthattheAuthority may haveissued;and

(b) obtaincopiesof otherStateentitiesotherthan the Authority.

12.3.5 In the letter to theapplicant,thecontactpersonin the Authority will be indicated.

12.4 ASSESSMENT OF A FORMAL APPLICATION FOR AN AERODROME

CERTIFICATE

12.4.1 Requirement11.2.3.2specifiesthe responsibilitiesof the Authority beforeit cangrant

anaerodromecertificate.It specifiestherequirementsfor aerodromecertificationandtheneedfor

operationalsafety considerations.The Authority must be satisfied that the applicant for an

AerodromeCertificatehasthenecessarycompetenceandexperienceto complywith therelevant

regulatoryprovisions,ordersanddirectivesof the Authority.

12.4.2 Applicantsarerequiredto usetheprescribedcertificationapplicationform in Appendix

7.

12.4.3 Theassessmentby theAuthority of theformal applicationshall includethe following:

(a) anassessment,if thatwas notcarriedoutduringthetimeof dealingwith theexpression

of interest.This assessmentshall also include an aeronauticalstudy pursuantto

1 1.5.1.5 if thereis a deviationfrom a requirement;
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(b) an assessmentof the aerodromemanual submittedby the applicant to determine

whether:

(1) themanualcomplieswith the requirementsin Section4, (seeAppendix6).

All verificationsthat can be completedor initiated in the office shouldbe

carriedout,includingtheaerodromedatato bepublishedby theaeronautical

informationservice,andtheadequacyoftheaerodromeoperating

procedures;and

(2) themanagementsystem,includingthesafetymanagementsystem,indicates

that the applicant will be able to operateand maintain the aerodrome

properly;and

(3) a sitevisit asdetailedin 12.4.4.

12.4.4 A site visit shall be undertakenfor the purposeofassessingthe aerodromefacilities,

servicesand equipmentto verify and ensurethat they comply with the specifiedstandardsand

practices.This shall include:

(a) on-siteverificationof aerodromedata;and

(b) thecheckingof aerodromefacilitiesandequipment,which shall include:

1) dimensionsandsurfaceconditionsof: runway(s);

• runwayshoulders;

• runwaystrip(s);

• runwayendsafetyareas;

• stopway(s)andclearways;

• taxiway(s);

• taxiwayshoulders;

• taxiwaystrips;and

• aprons;

2) thepresenceof obstaclesin obstaclelimitation surfacesatandin thevicinity

of theaerodrome;

3) the following aeronauticalground lights, including their flight check

records:

• runwayandtaxiway lighting;
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• approachlights;

• PAPI/APAPI

• apronfloodlighting;

• obstaclelighting;

• pilot-activatedlighting, if applicable;and

• visual dockingguidancesystems;

(4) standbypower;

(5) wind directionindicator(s);

(6) illumination of thewind direction indicator(s);

(7) aerodromemarkingsandmarkers;

(8) signsin the movementareas;

(9) tie-downpointsfor aircraft;

(10) groundearthingpoints;

(11) rescueandfire-fighting equipmentand installations;

(12) aerodromemaintenanceequipment,particularlyfor the airside facilities

maintenanceincluding runwaysurfacefriction measurement;

(13) runwaysweepersandsnowremovalequipment;

(14) disabledaircraft removalequipment;

(15) wildlife managementproceduresandequipment;

(16) two-way radiosinstalledin vehiclesfor useby the Operatorof a Certified

Aerodromein the movementarea;

(17) the presenceof lights thatmayendangerthesafetyof aircraft;and

(18) fueling facilities.

12.5 THE GRANT OR REFUSAL OF A CERTIFICATE

12.5.1 Pursuantto 1 1.2.3 the Authority is requiredto notify its decisionto issueor refuseto

issuea certificate.Subsection1 1.2.4allowstheAuthority to endorseconditions,in the interestof

safety,on anaerodromecertificatebeingissued.

12.5.2 Basedon the resultsof the assessmentof the formal applicationfor a certificate,the

12-4



 THE OFFICIAL GAZETTE [LEGAL SUPPLEMENT]    —   B 16TH MAY, 2024 2944 

Authority shall notify theapplicantwhethertheapplicationwassuccessfulor unsuccessful.If the

applicationwasunsuccessful,theapplicantwill beadvisedof theadditionalstepsthatneedto be

takenby theapplicantprior to certification.For example,theaerodromemanual may needto be

amendedto incorporateany changesto the aerodromefacilities and equipmentthat may be

requiredin orderto complywith requirementsof Chapters1 to 10.

12.5.3 If the applicationwassuccessful,the aerodromecertificate,incorporatingconditions

pursuant11.2.4 or 1 1.5.1.5, as applicable,shall be grantedtotheapplicantafteran identifying

numberhasbeenallocated.

12.5.4 If after being advised of the additional steps thatmust be taken to rectify the

shortcomingsreferredto in 12.5.2,theOperatorof aCertifiedAerodromeis still notableto satisfy

therequirements,theAuthority mayrefuseto grantacertificate.Therefusalmay bebasedon one

or moreof thefollowing determinations,for which detailsshall begiven:

(a) the inspectionof aerodromefacilities and equipmentrevealedthat they do not make

satisfactoryprovisionfor thesafetyof aircraftoperations;

(b) theassessmentof theaerodromeoperatingproceduresrevealedthatthey do not make

satisfactoryprovisionfor thesafetyof aircraftoperations;and

(c) theassessmentof theaerodromemanualrevealedthatit doesnotcontaintheparticulars

setout in 11.3.1.

In theletterof refusal,theapplicant’sattentionshallbedrawnto thereviewprocess,asis provided

for Section73of theCivil Aviation Act 2018.

Costs

12.6.6 Guyanarequirestheapplicantto bearall costsassociatedwith thecertificationof the

aerodrome.

12.6 PROMULGATION IN THE AIP OF THE CERTIFIED STATUS AND

DETAILS OF THE AERODROME
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Upon satisfactorycompletionof thecertificationprocess,informationabouttheaerodromeshall

be providedto the aeronauticalinformation service(AIS) for publication,within fourteen(14)

days.

12.7 TRANSFER OF AN AERODROMECERTIFICATE

12.7.1 Transferof anaerodromecertificatemayberequiredin accordancewith Civil Aviation

(Aerodromesand GroundAids) Regulation2024 when the ownershipand the operationof the

aerodromearetransferredfrom oneoperatorto another.

12.7.2 The reasonsfor a transfer may include the saleor transferof the responsibilityto

operatethe aerodromefrom a governmentdepartmentto a government-constitutedaerodrome

entity, suchasan airport authorityor a provincial or municipaladministration,or asa resultof

privatizationor corporatization.Theownershipandtheoperationalresponsibilitymayalsochange

from oneprivateentity to another.

12.7.3 Requirement1 1.2.7.1specifies,inter alia,the requirementfor the Authority’s consent

for the transferof anaerodromecertificateandfor thepowersto transfera certificateto bevested

in the Authority. Consentto transferwill be given by the Authority only if it is satisfiedthat the

proposedtransfereewill be able to operateand maintain the aerodromeproperly and that no

significantvariationwill occur in the day-to-dayoperationsof the aerodrome.This implies that

the aerodromefacilities, servicesand equipmentshould remain substantiallyunaltered;key

aerodromeoperationaland maintenancepersonnelshouldremainin positionor be replacedwith

staff of equivalentqualifications,experienceor skill level; thesafetymanagementsystemshould

remain effective and, finally, the aerodromemanual proceduresshould remain substantially

unaltered.

12.7.4 Consentto theproposedtransfermayberefusedif theAuthority is notsatisfiedthatthe

proposedtransfereewill be ableto operateandmaintainthe aerodromeproperly orif significant

changesto theoperationalaspectsof theaerodromewill resultor will be madeby the transferee

(e.g. reductionin runway,taxiway or apron facilities; changesin the conditionsof the existing
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certificate unacceptableto theAuthority; inadequacyor inappropriatenessof the new staffing

arrangementsor significantrevisionsto theaerodromemanual).

12.7.5 If theAuthority decidesto denyconsent,it will advisethetransferee,in writing, within

theperiodspecifiedin1 1 .2.7.2statingthe reasonsfor denial.

12.8 SURRENDER OF AN AERODROME CERTIFICATE

12.8.1 Requirement11.2.6.1 and 11.2.6.2 providefor the cancellationof an aerodrome

certificate if an Operatorof a Certified Aerodromevoluntarily gives notice in writing to the

Authority.

12.8.2 Upon receiptof the notice,the Authority will:

(a) verify thecredentialsof theoperatorrequestingcancellationasthe certificateholder;

(b) verify that thenotification receivedfrom theOperatorof a Certified Aerodromemeets

therequirementsof 11.2.6.1and11.2.6.2;and

(c) checkthattheinformationprovidedby theOperatorof aCertifiedAerodromeincludes

the following:

(1) if the aerodromeis to remain open, an appropriateNOTAM has been

promulgatedto advisethe changeof status;and

(2) if theaerodromeis to beclosedto all traffic, sufficientsafetymeasureshave

beentakenby theOperatorof a Certified Aerodrome,suchasthe removal

of windsocksand markings,the provisionof appropriateclosedmarkings,

unserviceabilitymarkersandsuchothervisualaidsasnecessary.

12.8.3 If theapplicationfor cancellationof thecertificateis foundto be in order,acompetent

official of theAuthority will issuea lettercancellingthecertificateeffectivefrom thedatespecified

in thenoticegiven by thecertificateholder.

12.8.4 If theaerodromeis to remainopenfor useasan uncertifiedaerodrome,theAuthority

will ensurethatthesafetyrequirementsat suchaerodromesaremet.
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12.8.5 The aeronauticalinformation service shall be advised to take appropriateaction

regardingthe uncertifiedstatusof theaerodromeor theclosureof theaerodrome,asthecasemay

be,in accordancewith Sub-section9.2.3a)of theGuyanaCivil Aviation Authority Requirements

for AeronauticalInformationServices,2024.

12.9 RENEWAL OF AN AERODROME CERTIFICATE

The renewalof anaerodromecertificationprocesswill comprise:

(a) Requestfor the renewalof theaerodromecertificate;

(b) Reviewof theoperationsmanualsandprocedures;

(c) Inspectionof the aerodromefacilities and servicesfor the renewalof the certificate;

and

(d) Renewalof theaerodromecertificate.

12-8



 THE OFFICIAL GAZETTE [LEGAL SUPPLEMENT]    —   B 16TH MAY, 2024 2948 

APPENDIX 1.COLOURS FOR AERONAUTICAL GROUND LIGHTS, MARKINGS,

SIGNS AND PANELS

1. General

IntroductoryNote.— Thefollowing specificationsdefinethechromaticitylimits of coloursto be

usedfor aeronauticalgroundlights, markings,signsand panels.Thespecificationsare in accord

with the1983specificationsof theInternationalCommissionon Illumination (CIE),exceptfor the

colour orangein Figure A1-2. It is not possibleto establishspecificationsfor colourssuchthat

thereis no possibilityof confusion.For reasonablycertainrecognition,it is importantthattheeye

illumination bewell abovethethresholdof perception,that thecolournot begreatlymodified by

selectiveatmosphericattenuationsandthattheobserver’scolourvision beadequate.Thereis also

a risk of confusionof colouratanextremelyhigh levelof eyeilluminationsuchasmaybeobtained

from a high-intensitysourceat very closerange.Experienceindicatesthatsatisfactoryrecognition

canbeachievedif dueattentionis givento thesefactors.

Thechromaticitiesareexpressedin termsof thestandardobserverandcoordinatesystemadopted

by the InternationalCommissionon Illumination (CIE) at its Eighth Sessionat Cambridge,

England,in 1931.*

Thechromaticitiesfor solid statelighting (e.g.LED) arebaseduponthe boundariesgiven in the

standardS004/E-2001of theInternationalCommissionon Illumination (CIE),exceptfor theblue

boundaryof white.

2. Coloursfor AeronauticalGroundLights

2.1 Chromaticities for lights having filament-type light sources

2.1.1 Thechromaticitiesof aeronauticalgroundlightswith filament-typelight sourcesshall be

within thefollowing boundaries:

CIE Equations(seeFigureAl -la):
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a) Red

Purpleboundary

Yellow boundary

Yellow boundary

y = 0.980-x

y = 0.335,exceptfor visual approachslope indicator systems

y = 0.320,for visualapproachslopeindicatorsystems

Note.— See5.3.5.15and5.3.5.31.

b) Yellow

Redboundary

White boundary

Greenboundary

y = 0.382

y = 0.790-0.667x

y = x-0.120

* SeeCIE PublicationNo. 15,Colorimetry(1971).

c) Green

Yellow boundary

White boundary

Blue boundary

x = 0.360-0.080y

x = 0.650y

y = 0.390-0.171x

d) Blue

Greenboundary

White boundary

Purpleboundary

y = 0.805x+ 0.065

y = 0.400-x

x = 0.600y+ 0.133

e) White

Yellow boundary

Blue boundary

Greenboundary

Purpleboundary

x = 0.500

x = 0.285

y = 0.440andy = 0.150+ 0.640x

y = 0.050+ 0.750xandy = 0.382

f) Variablewhite

APP 1-2



 THE OFFICIAL GAZETTE [LEGAL SUPPLEMENT]    —   B 16TH MAY, 2024 2950 

 

Yellow boundary

Blue boundary

Greenboundary

Purpleboundary

x = 0.255+ 0.750yandy = 0.790-0.667x

x = 0.285

y = 0.440andy = 0.150 + 0.640x

y = 0.050+ 0.750xandy = 0.382

Note.— Guidanceon chromaticitychangesresultingfrom the effect of temperatureon filtering
elementsis given in theAerodromeDesignManual(Doc9157),Part4.

2.1.2 Wheredimmingis not required,or whereobserverswith defectivecolourvision mustbeable
to determinethecolourof the light, greensignalsshall bewithin thefollowing boundaries:

Yellow boundary

White boundary

Blue boundary

y = 0.726-0.726x

x = 0.650y

y = 0.390-0.171X

Note.— Wherethe colour signal is to be seenfrom long range,it hasbeenthe practiceto use

colourswithin theboundariesof 2.1.2.

2.1.3 Whereincreasedcertaintyof recognitionfrom white is moreimportantthanmaximumvisual

range,greensignalsshall bewithin thefollowing boundaries:

Yellow boundary

White boundary

Blue boundary

y = 0.726-0.726x

x = 0.625y-0.041

y = 0.390-0.171X

2.2 Discrimination betweenLights having Filament-typeSources

2.2.1 If thereis a requirementto discriminateyellow andwhite from eachother,theyshall

be displayedin closeproximity of time or spaceas,for example,by being flashedsuccessively

from thesamebeacon.

2.2.2 If thereisa requirementto discriminateyellow from greenand/orwhite,asfor example

on exit taxiwaycentreline lights, they coordinatesof theyellow light shall not exceeda valueof
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0.40.

Note.— Thelimits of white havebeenbasedon theassumptionthattheywill beusedin situations

in which thecharacteristics(colourtemperature)of thelight sourcewill besubstantiallyconstant.

2.2.3 Thecolourvariablewhite is intendedto be usedonly for lights thatareto be varied in

intensity,e.g.to avoid dazzling.If thiscolour is to bediscriminatedfrom yellow, the lights shall

besodesignedandoperatedthat:

a) the x coordinateof the yellow is at least 0.050 greaterthan the x coordinateof the

white;and

b) the disposition of the lights will be such that the yellow lights are displayed

simultaneouslyandin closeproximity to thewhite lights.

2.3 Chromaticities for lights having a solid statelight source

2.3.1 The chromaticitiesof aeronauticalground lights with solid state light sources,e.g.

LEDs,shall bewithin thefollowing boundaries:

CIE Equations(seeFigureAl- lb):

a) Red

Purpleboundary y = 0.980-x

Yellow boundary y = 0.335,exceptfor visual approachslope indicator systems

Yellow boundary' y = 0.320,for visualapproachslopeindicatorsystems

Note.— See5.3.5.15and5.3.5.31.

b) Yellow

Redboundary y = 0.387

White boundary y = 0.980-x

Greenboundary y = 0.727x+ 0.054

c) Green(alsoreferto 2.3.2and2.3.3)
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Yellow boundary

White boundary

x = 0.310

x = 0.625y-0.041

Blue boundary y = 0.400

d) Blue

Greenboundary

White boundary

Purpleboundary

y = 1.141X-0.037

y = 0.400- y

x = 0.134+ 0.590y

e) White

Yellow boundary

Blue boundary

Greenboundary

Purpleboundary

x = 0.440

x = 0.320

y = 0.150+ 0.643x

y = 0.050+ 0.757x

f) Variablewhite

Theboundariesof variablewhite for solid statelight sourcesarethoseof e) Whiteabove.

2.3.2 Whereobserverswith defectivecolour vision mustbeableto determinethecolourof

the light, greensignalsshall bewithin thefollowing boundaries:

Yellow boundary

White boundary

Blue boundary

y = 0.726-0.726x

x -0.625y-0.041

y = 0.400

2.3.3 In orderto avoida largevariationof shadesof green,if colourswithin the boundaries

belowareselected,colourswithin theboundariesof 2.3.2shall not be used.

Yellow boundary

White boundary

Blue boundary

x = 0.310

x = 0.625y-0.041

y = 0.726-0.726x

2.4 Colour measurementfor filament-type and solid state-typelight sources
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2.4.1 Thecolourof aeronauticalgroundlightsshallbeverifiedasbeingwithin theboundaries

specifiedin FigureAl-la or Al-lb, asappropriate,by measurementat five pointswithin thearea

limited by the innermost isocandelacurve (isocandeladiagramsin Appendix 2 refer), with

operationat ratedcurrentor voltage.In the caseof elliptical or circular isocandelacurves,the

colour measurementsshall be takenat thecentreandat the horizontaland vertical limits. In the

caseof rectangularisocandelacurves,thecolourmeasurementsshallbetakenat thecentreandthe

limits of the diagonals(comers).In addition, the colour of the light shall be checkedat the

outermostisocandelacurveto ensurethatthereis nocolourshift thatmightcausesignalconfusion

to the pilot.

Note 1.— For the outermostisocandelacurve,a measurementof colour coordinatesshould be

madeandrecordedfor reviewandjudgementof acceptabilityby theAuthority.

Note2.— Certainlight unitsmay haveapplicationsothat theymay beviewedandusedby pilots

from directionsbeyondthatof theoutermostisocandelacurve(e.g.stopbar lightsatsignificantly

wide runway-holdingpositions).

2.4.2 In the caseof visual approachslopeindicatorsystemsandother light units havinga

colour transitionsector,the colour shall be measuredat points in accordancewith 2.4.1,except

that the colour areasshall be treatedseparatelyand no point shall be within 0.5 degreesof the

transitionsector.

3. Coloursfor markings,signsandpanels

Note 1.— The specificationsof surfacecolours given below apply only to freshly coloured

surfaces.Colours usedfor markings,signsand panelsusually changewith time and therefore

requirerenewal.

Note 2.— Guidance on surface colours is contained in the CIE document entitled

Recommendationsfor SurfaceColoursfor Visual Signalling— PublicationNo. 39-2 (TC-106)

1983.
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Note3.— Thespecificationsrecommendedin 3.4for transilluminatedpanelsareinterim in nature

and are basedon the CIE specificationsfor transilluminatcdsigns. It is intendedthat these

specificationswill be reviewed and updatedas and when CIE developsspecificationsfor

transilluminatedpanels.

3.1 Thechromaticitiesand luminancefactorsof ordinarycolours,coloursof retroreflective

materialsand colours of transilluminated(internally illuminated) signs and panelsshall be

determinedunderthefollowing standardconditions:

(a) angleof illumination:45°;

(b) directionof view: perpendicularto surface;and

(c) illuminant:CIE standardilluminant D65.

3.2 Thechromaticityandluminancefactorsof ordinarycoloursfor markingsandexternally

illuminated signsand panelsshall be within the following boundarieswhen determinedunder

standardconditions.

CIE Equations(seeFigureA1-2):

a) Red

Purpleboundary

White boundary

Orangeboundary

Luminancefactor

b) Orange

Redboundary

White boundary

Yellow boundary

Luminancefactor

y = 0.345-0.051X

y = 0.910-x

y = 0.314+ 0.047x

B = 0.07(mnm)

y = 0.285+ 0.1OOx

y = 0.940-x

y = 0.250+ 0.220x

B = 0.20(mnm)
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c) Yellow

Orangeboundary

White boundary

Greenboundary

Luminancefactor

y = 0.108+ 0.707x

y = 0.910-x

y = 1.35x-0.093

B = 0.45(mnm)

d) White

Purpleboundary y = 0.010+ x

Blue boundary y = 0.610-x

Greenboundary y = 0.030+ x

Yellow boundary y = 0.710-x

Luminancefactor B = 0.75(mnm)

e) Black

Purpleboundary y = x- 0.030

Blue boundary y = 0.570-x

Greenboundary' y = 0.050+ x

Yellow boundary y = 0.740-x

Luminancefactor B = 0.03(max)

f) Yellowish green

Greenboundary y = 1.317x+ 0.4

White boundary y = 0.910-x

Yellow boundary y = 0.867x+ 0.4

g) Green

Yellow boundary x = 0.313

White boundary y = 0.243+ 0.670x

Blue boundary y = 0.493-0.524xLuminancefactor 0 = 0.10(mnm)

Note.— The small separationbetweensurfacered andsurfaceorangeis not sufficient to ensure
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thedistinctionof thesecolourswhenseenseparately.

3.3The chromaticityand luminancefactorsof coloursof retroreflectivematerialsfor markings,

signs and panelsshall be within the following boundarieswhen determinedunder standard

conditions.

CIE Equations(seeFigureA1-3):

a) Red

Purpleboundary

White boundary

Orangeboundary

Luminancefactor

b) Orange

Redboundary

White boundary

Yellow boundary

Luminancefactor

c) Yellow

Orangeboundary

White boundary

Greenboundary

Luminancefactor

d) White

Purpleboundary

Blue boundary

Greenboundary

Yellow boundary

Luminancefactor

e) Blue

y = 0.345-0.05lx

y = 0.910-x

y = 0.314+ 0.047x

B = 0.03(mnm)

y = 0.265+ 0.205x

y = 0.910-x

y = 0.207+ 0.390x

B = 0.14(mnm)

y = 0.160+ 0.540x

y = 0.910-x

y = 1.35x-0.093

B = 0.16(mnm)

y = x

y = 0.610-x

y = 0.040+ x

y = 0.710-x

B = 0.27(mnm)

Greenboundary y = 0.118 + 0.675x
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White boundary

Purpleboundary

Luminancefactor

y = 0.370-x

y = 1.65x— 0.187

B = 0.01(mnm)

f) Green

Yellow boundary y = 0.711-1.22x

White boundary y = 0.243+ 0.670x

Blue boundary y = 0.405-0.243xLuminancefactor B = 0.03(mnm)

3.4 The chromaticity and luminancefactors of colours for luminescentor transilluminated

(internallyilluminated)signsandpanelsshallbewithin thefollowing boundarieswhendetermined

understandardconditions.

CIE Equations(seeFigureA 1-4):

a)Red

Purpleboundary y = 0.345-0.051x

White boundary y = 0.910-x

Orangeboundary y = 0.314+ 0.047x

Luminancefactor B = 0.07(mnm)

(daycondition)

Relativeluminance 5%(mnm)

to white (nightcondition) 20%(max)

b) Yellow

Orangeboundary y = 0.108+ 0.707x

White boundary y = 0.910-x

Greenboundary y= 1.35x-0.093

Luminancefactor B = 0.45(mnm)

(daycondition)

Relativeluminance 30%(mnm)
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to white (night condition) 80%(max)

c) White

Purpleboundary

Blue boundary

Greenboundary

Yellow boundary

Luminancefactor

(daycondition)

Relativeluminance

to white (night

condition)

d) Black

Purpleboundary

Blue boundary

Greenboundary

Yellow boundary

Luminancefactor

(daycondition)

Relativeluminance

to white (night

condition)

e) Green

Yellow boundary:

White boundary:

Blue boundary:

Luminancefactor:

Relativeluminance:

to white(night

y = 0.010+ x

y = 0.610-x

y = 0.030+ x

y = 0.710-x

B = 0.75(mnm)

100%

y = x-0.030

y = 0.570-x

y = 0.050+ x

y = 0.740-x

B = 0.03(max)

0%(mnm)

2%(max)

x = 0.313

y = 0.243+ 0.670x

y = 0.493-0.524x

P = 0.10minimum(dayConditions)

5%(minimum)

30%(maximum)conditions)
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Figure Al-la. Colours for aeronautical ground lights (filament-type lamps)
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Figure Al-lb. Colours for aeronauticalground lights (solid state lighting)
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Figure Al-2. Ordinary colours for markings and externally illuminated signsand panels
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Figure Al-3. Colours of retroreflective materials for markings, signsand panels
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X

panels
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APPENDIX 2. AERONAUTICAL GROUND LIGHT CHARACTERISTICS

Degrees
horizontal

Notes:

1. Curvescalculatedon formula
a 10 14 15

b 5.5 6.5 8.5

2. Vertical settinganglesof the lights shall be suchthat the following vertical coverage

of the main beamwill be met:

distancefrom threshold

thresholdto 315 m

316m to 475 m

476m to 640m

641 m andbeyond

vertical main beamcoverage

0° — 11°

0.5°— 11.5°

1.5°— 12.5°

2.5°— 13.5°(asillustratedabove)

3. Lights in crossbarsbeyond22.5m from thecentreline shall be toed-in2 degrees.All

otherlights shall bealignedparallelto thecentreline of therunway.

4. Seecollectivenotesfor FiguresA2-1 to A2-11 andA2-26.

Figure A2-1. Isocandeladiagram for approach centre line light and crossbars(white light)
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Degrees
vertical

Notes:

X* y1. Curvescalculatedon formula— + = 1a2 b2

2. Toe-in2 degrees

a 7.0 11.5 16.5

b 5.0 6.0 8.0

3. Vertical settinganglesof the lights shall be suchthat the following vertical coverage

of themain beamwill be met:

distancefrom threshold

thresholdto 115m

1 16 m to 215 m

216mandbeyond

verticalmain beamcoverage

0.5°— 10.5°

1°— 11°

1.5°— 11.5° (asillustratedabove)

4. Seecollectivenotesfor FiguresA2-1 to A2-11 andA2-26.

Figure A2-2. Isocandeladiagram for approach siderow light (red light)
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Degrees
vertical

Notes:

1. Curvescalculatedon formula

2. Toe-in3.5degrees

a 5.5 7.5 9.0

b 4.5 6.0 8.5

3. Seecollectivenotesfor FiguresA2-1 to A2-11 andA2-26.

Figure A2-3. Isocandeladiagram for threshold light (green light)
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Degrees
horizontal

Notes:

yz

1. Curvescalculatedon formula. — +^ = 1
a2 b2

2. Toe-in2 degrees

3. Seecollectivenotesfor FiguresA2-1 to A2-11 andA2-26.

Figure A2-4. Isocandeladiagram for threshold wing bar light (green light)

a 7.0 11.5 16.5

b 5.0 6.0 8.0
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Degrees
vertical

Degrees
horizontal

Note

1. Curvescalculatedon formula

2. Toe-in4 degrees

3. Seecollectivenotesfor FiguresA2-1 to A2-11 andA2-26.

a 5.0 7.0 8.5

b 3.5 6.0 8.5

Figure A2-5. Isocandeladiagram for touchdown zonelight (white light)
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Notes:

1. Curvescalculatedon formula — + rr = 1
a2 b2

2. For red light, multiply valuesby 0.15.

3. For yellow light, multiply valuesby 0.40.

4. Seecollectivenotesfor FiguresA2-1 to A2-11 andA2-26.

a 5.0 7.0 8.5

b 3.5 6.0 8.5

Figure A2-6. Isocandeladiagram for runway centre line light with 30 m longitudinal spacing

(white light) and rapid exit taxiway indicator light (yellow light)
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Notes:

Degrees
horizontal

1. Curvescalculatedon formula

2. For red light, multiply valuesby 0.15.

3. For yellow light, multiply valuesby 0.40.

4. Seecollectivenotesfor FiguresA2-1 to A2-11 andA2-26.

a 5.0 7.0 8.5

b 4.5 8.5 10

Figure A2-7. Isocandeladiagram for runway centre line light with 15 m longitudinal spacing

(white light) and rapid exit taxiway indicator light (yellow light)
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Degrees

Notes:

1. Curvescalculatedon formula — + rr = 1
a2 b2

Seecollectivenotesfor FiguresA2-1 to A2-11 andA2-26.

Figure A2-8. Isocandeladiagram for runway end light (red light)

a 6.0 7.5 9.0

b 2.25 5.0 6.5
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Degrees

horizontal

Notes:

y- y
1. Curvescalculatedon formula — +^ = 1

a2 b2

2. Toe-in3.5degrees

3. For red light, multiply valuesby 0.15.

4. For yellow light, multiply valuesby 0.40.

5. Seecollectivenotesfor FiguresA2-1 to A2-11 andA2-26.

a 5.5 7.5 9.0

b 3.5 6.0 8.5

Figure A2-9. Isocandeladiagram for runway edgelight wherewidth of runway is45m (white

light)
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Degrees

Degrees
horizontal

Notes:

1. Curvescalculatedon formula

2. Toe-in4.5degrees

3. For red light, multiply valuesby 0.15.

4. For yellow light, multiply valuesby 0.40.

5. Seecollectivenotesfor FiguresA2-1 to A2-11 andA2-26.

a 6.5 8.5 10.0

b 3.5 6.0 8.5

Figure A2-10. Isocandeladiagram for runway edge light where width of runway is 60 m

(white light)
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Degrees
vertical

Figure A2-11. Grid points to be usedfor the calculation of averageintensity of approach and

runway lights
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Collectivenotesto FiguresA2-1 to A2-11 andA2-26

1. The ellipsesin eachfigure are symmetricalaboutthe commonvertical and horizontal

axes.

2. FiguresA2-1 to A2-10, as well as Figure A2-25, show the minimum allowable light

intensities.The averageintensity of the main beamis calculatedby establishinggrid pointsas

shownin FigureA2-11 andusingtheintensityvaluemeasuresatall grid pointslocatedwithin and

on the perimeterof the ellipse representingthe main beam.The averagevalue is the arithmetic

averageof light intensitiesmeasuredat all consideredgrid points.

3. No deviationsare acceptablein the main beam pattern when the lighting fixture is

properlyaimed.

4. Averageintensityratio.Theratiobetweentheaverageintensitywithin theellipsedefining

the main beamof a typical new light and the averagelight intensityof the main beamof a new

runwayedgelight shall beasfollows:

FigureA2-1 Approachcentreline andcrossbars 1.5 to 2.0(white light)

FigureA2-2 Approachsiderow 0.5 to 1.0 (red light)

FigureA2-3 Threshold 1.0to 1.5 (greenlight)

FigureA2-4 Thresholdwing bar 1.0 to 1.5 (greenlight)

FigureA2-5 Touchdownzone 0.5to 1.0 (white light)

FigureA2-6 Runwaycentreline (longitudinalspacing300.5to 1.0(white light)

m)

FigureA2-7 Runwaycentreline (longitudinalspacing150.5 to 1.0 for CAT III

m) (white light)

0.25 to 0.5 for CAT I,

II (white light)

FigureA2-8 Runwayend 0.25to 0.5(red light)

FigureA2-9 Runwayedge(45 m runwaywidth) 1.0 (white light)

FigureA2-1ORunwayedge(60 m runwaywidth) 1.0 (white light)

5. The beamcoveragesin thefiguresprovidethe necessaryguidancefor approachesdown

to an RVR of theorderof 150 m andtake-offsdownto an RVR of theorderof 100m.

6. Horizontal anglesare measuredwith respectto the vertical planethroughthe runway

centreline. For lights otherthancentreline lights, thedirectiontowardsthe runwaycentreline is
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consideredpositive.Vertical anglesaremeasuredwith respectto thehorizontalplane.

7. Where,for approachcentreline lights and crossbarsand for approachsiderow lights,

inset lights areusedin lieu of elevatedlights, e.g.on a runway with a displacedthreshold,the

intensity requirementscan be met by installing two or three fittings (lower intensity) at each

position.

8. The importanceof adequatemaintenancecannot be overemphasized.The average

intensityshouldneverfall to a valuelessthan50 percentof thevalueshownin thefigures,andit

shouldbe the aim of airport authoritiesto maintaina level of light outputcloseto the specified

minimum averageintensity.

9. The light unit shall be installedsothat the main beamis alignedwithin one-halfdegree

of thespecifiedrequirement.
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Notes:

1. Thesebeamcoveragesallow for displacementof thecockpit from thecentreline up to

distancesof theorderof 12 m andareintendedfor usebeforeandaftercurves.

2. Seecollectivenotesfor FiguresA2-12 to A2-21.

3. Increasedintensitiesfor enhancedrapidexit taxiwaycentreline lightsasrecommended

in 5.3.16.9arefour timestherespectiveintensitiesin the figure (i.e. 800cd for minimumaverage

main beam).

Figure A2-12. Isocandela diagram for taxiway centre line (15 m spacing),

RELs, no-entry bar and stop bar lights in straight sectionsintended for usein runway visual

range conditions of lessthan a value of 350 m where large offsetscan occur and for low-

intensity’ runway guard lights, Configuration B
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Degrees
vertical

Notes:

1. Thesebeamcoveragesaregenerallysatisfactoryandcaterfor a normaldisplacement

of thecockpit from thecentreline of approximately3 m.

2. Seecollectivenotesfor FiguresA2-12 to A2-21.
Figure A2-13. Isocandeladiagram for taxiway centre line (15 m spacing),

no-entry bar and stop bar lights in straight sectionsintended for usein runway visual range

conditionsof lessthan a value of 350 m

APP 1-31



 THE OFFICIAL GAZETTE [LEGAL SUPPLEMENT]    —   B 16TH MAY, 2024 2979 

 

Notes:

Lights on curvesto be toed-in15.75degreeswith respectto the tangentof thecurve.

Thisdoesnotapplyto runwayentrancelights (RELs)

Increasedintensitiesfor RELsshall betwicethespecifiedintensities,i.e.,minimum20

cd,main beamminimum 100cd andminimumaverage200cd.

3. Seecollectivenotesfor FiguresA2-I2 to A2-21.

Figure A2-14. Isocandeladiagram for taxiway centre line (7.5 m spacing),

RELs, no-entry bar and stop bar lights in curved sectionsintended for usein runway visual

rangeconditions of lessthan a valueof 350m
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Notes:

1. At locationswherehigh backgroundluminanceis usualandwheredeteriorationof light

outputresultingfrom dust,andlocal contaminationis a significantfactor,thecd- valuesshouldbe

multiplied by 2.5.

2. Where omnidirectional lights are used they shall comply with the vertical beam

requirementsin this figure.

3. Seecollectivenotesfor FiguresA2-12 to A2-21.

Figure A2-15. Isocandela diagram for taxiway centre line (30 m, 60 m

spacing), no-entry bar and stop bar lights in straight sectionsintended for use inrunway

visual rangeconditionsof 350m or greater
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x honzorr.al

Notes:

1. Lightson curvesto betoed-in 15.75degreeswith respectto thetangentof thecurve.

2. At locationswherehigh backgroundluminanceis usualandwheredeteriorationof light

outputresultingfrom dust,and local contaminationis a significantfactor,thecd-valuesshouldbe

multiplied by 2.5.

3. Thesebeamcoveragesallow for displacementof thecockpit from thecentreline up to

distancesof theorderof 12 m ascouldoccurat theendof curves.

4. Seecollectivenotesfor FiguresA2-12 to A2-21.
Figure A2-16. Isocandeladiagram for taxiway centre line (7.5 m, 15 m, 30 m spacing),no¬

entry' bar and stop bar lights in curved sectionsintended for use in runway visual range

conditionsof 350m or greater
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Degrees
x horizontal

Curve a b c d e

Intensity(cd) 8 20 100 450 1 800

Notes:

I . Thesebeamcoveragesallow for displacementof thecockpit from thecentreline up to

distancesof theorderof 12 m andareintendedfor usebeforeandaftercurves.

2. Seecollectivenotesfor FiguresA2-12 to A2-21.

Figure A2-17. Isocandeladiagram for high-intensity taxiway centre line (15 m spacing),no¬

entry bar and stop bar lights in straight sectionsintended for use in an advancedsurface

movement guidance and control system where higher light intensities are required and

where large offsetscan occur
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Curve a b c d e

Intensity(cd) 8 20 100 450 1 800

Notes:

1. Thesebeamcoveragesaregenerallysatisfactoryandcaterfor a normaldisplacement

of thecockpitcorrespondingto theoutermain gearwheelon thetaxiwayedge.

2. Seecollectivenotesfor FiguresA2-12 to A2-21.
Figure A2-18. Isocandeladiagram for high-intensity taxiway centre line (15 m spacing),no¬

entry bar and stop bar lights in straight sectionsintended for use in an advancedsurface

movementguidanceand control systemwhere higher light intensitiesare required

APP 1-36



 THE OFFICIAL GAZETTE [LEGAL SUPPLEMENT]    —   B 16TH MAY, 2024 2984 

 

-30.5 30 5 33
degrees

x horizontal

Curve a b c d

Intensity(cd) 8 100 200 400

Notes:

1. Lights on curvesto betoed-in 17 degreeswith respectto thetangentof thecurve.

2. Seecollectivenotesfor FiguresA2-12 to A2-21.

Figure A2-19. Isocandeladiagram for high-intensity taxiway centre line (7.5 m spacing),no¬

entry' bar and stop bar lights in curved sectionsintended for use in an advanced surface

movementguidanceand control systemwhere higher light intensitiesare required
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Notes:

1. Although the lights flash in normaloperation,the light intensity is specifiedas if the

lights werefixed for incandescentlamps.

2. Seecollectivenotesfor FiguresA2-12 to A2-21.

Figure A2-20. Isocandeladiagram for high-intensity runway guard lights, Configuration B

Figure A2-21. Grid points to be used for calculation of averageintensity

of taxiway centre line and stop bar lights
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Collectivenotesto FiguresA2-12 to A2-21

1. The intensitiesspecified in FiguresA2-12 to A2-20 are in greenand yellow light for

taxiwaycentreline lights,yellow light for runwayguardlightsandred light for stopbar lights.

2. FiguresA2-12 to A2-20 show the minimum allowable light intensities.The average

intensityof themain beamis calculatedby establishinggrid pointsasshownin FigureA2-21 and

usingthe intensityvaluesmeasuredat all grid pointslocatedwithin and on the perimeterof the

rectanglerepresentingthe main beam.The averagevalue is the arithmeticaverageof the light

intensitiesmeasuredat all consideredgrid points.

3. No deviationsareacceptablein themain beamor in the innermostbeam,asapplicable,

whenthe lighting fixture is properlyaimed.

4. Horizontal anglesare measuredwith respectto the vertical planethrough the taxiway

centreline excepton curveswheretheyaremeasuredwith respectto thetangentto thecurve.

5. Vertical anglesaremeasuredfrom the longitudinalslopeof thetaxiwaysurface.

6. Theimportanceof adequatemaintenancecannotbeoveremphasized.Theintensity,either

averagewhereapplicableor asspecifiedon thecorrespondingisocandelacurves,shouldneverfall

to a valuelessthan50 percentof thevalueshownin thefigures,andit shouldbetheaim of airport

authoritiesto maintaina level of light outputcloseto thespecifiedminimumaverageintensity.

7. The light unit shall be installed so that the main beam or the innermostbeam,as

applicable,is alignedwithin one-half degreeof thespecifiedrequirement.
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degrees in

elevation

Notes:

1. Thesecurvesarefor minimum intensitiesin red light.

2. Theintensityvaluein thewhite sectorof thebeamis no lessthan2 andmay beashigh

as6.5 timesthecorrespondingintensityin thered sector.

3. Theintensityvaluesshownin bracketsarefor APAPI.

Figure A2-22.Light intensity distribution of PAPI and APAPI
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Notes:

1. Although the lights flash in normaloperation,the light intensity is specifiedasif the

lights werefixed for incandescentlamps.

2. The intensitiesspecifiedarein yellow light.

Figure A2-23. Isocandela diagram for each light in low-intensity runway guard lights,

Configuration A
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Degrees
vertical

Notes:

1. Although the lights flash in normaloperation,the light intensity is specifiedas if the

lights werefixed for incandescentlamps.

2. The intensitiesspecifiedarein yellow light.

Figure A2-24. Isocandela diagram for each light in high-intensity runway guard lights,

Configuration A
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Notes:

1. Curvescalculatedon formula — + — = 1
a2 b2

2. Seecollectivenotesfor FiguresA2-1 to A2-11 andA2-26.

Figure A2-25. Isocandeladiagram for take-off and hold lights (THL) (red light)

a 5.0 7.0

b 4.5 8.5
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APPENDIX!. AERONAUTICAL GROUND LIGHT CHARACTERISTICS

Degrees

Degrees
horizontal

Notes:

1. Curvescalculatedon formula
a 10 14 15

b 5.5 6.5 8.5

2. Vertical settinganglesof the lights shall be suchthat the following vertical coverage

of themain beamwill be met:

distancefrom threshold verticalmain beamcoverage

thresholdto 315 m 0°— 11°

316m to 475 m 0.5°— 11.5°

476m to 640m 1.5°— 12.5°

641 m and beyond 2.5°— 13.5°(asillustratedabove)

3- Lights in crossbarsbeyond22.5m from thecentreline shall be toed-in2 degrees.All
otherlights shall bealignedparallelto thecentreline of the runway.

4. Seecollectivenotesfor FiguresA2-1 to A2-11 andA2-26.

FigureA2-1. Isocandeladiagramfor approachcentreline light andcrossbars(white light)
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Degrees
vertical

Notes:

1. Curvescalculatedon formula
x2 v2— + — = 1a2 b2

a 7.0 11.5 16.5

b 5.0 6.0 8.0

2. Toe-in2 degrees

3. Vertical settinganglesof the lights shall besuchthat the following vertical coverageof

themain beamwill be met:

distancefrom threshold vertical main beamcoverage

thresholdto 115m 0.5°— 10.5°

1 16 m to 215 m 1°— 11°

216mandbeyond 1.5°— 11.5° (asillustratedabove)

4. Seecollectivenotesfor FiguresA2-1 to A2-11 andA2-26.

FigureA2-2. Isocandeladiagramfor approachsiderow light (red light)
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Degrees
vertical

Notes:

1. Curvescalculatedon formula
a 5.5 7.5 9.0

b 4.5 6.0 8.5

2. Toe-in3.5degrees

3. Seecollectivenotesfor FiguresA2-1 to A2-1 1 andA2-26.

Figure A2-3. Isocandeladiagram for threshold light (green light)
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Degrees
horizontal

Notes:

1. Curvescalculatedon formula.

2. Toe-in 2 degrees

3. Seecollectivenotesfor FiguresA2-1 to A2-l I andA2-26.

a 7.0 11.5 16.5

b 5.0 6.0 8.0

Figure A2-4. Isocandeladiagram for threshold wing bar light (greenlight)
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Degrees
vertical

Degrees
horizontal

Notes:

V*

1. Curvescalculatedon formula — + = 1
a2 b2

2. Toe-in4 degrees

3. Seecollectivenotesfor FiguresA2-1 to A2-11 andA2-26.

a 5.0 7.0 8.5

b 3.5 6.0 8.5

Figure A2-5. Isocandeladiagram for touchdownzonelight (white light)
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Degrees
vertical

Degrees
horizontal

Notes:

1. Curvescalculatedon formula

2. For red light, multiply valuesby 0.15.

3. For yellow light, multiply valuesby 0.40.

4. Seecollectivenotesfor FiguresA2-1 to A2-11 andA2-26.

a 5.0 7.0 8.5

b 3.5 6.0 8.5

Figure A2-6. Isocandeladiagram for runway centre line light with 30 m longitudinal spacing

(white light) and rapid exit taxiway indicator light (yellow light)
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Notes:

1. Curvescalculatedon formula

2.

3.

4.

Degrees
vertical

For red light, multiply valuesby 0.15.

For yellow light, multiply valuesby 0.40.

Seecollectivenotesfor FiguresA2-1 to A2-11 andA2-26.

a2 + b2

a 5.0 7.0 8.5

b 4.5 8.5 10

Figure A2-7, Isocandeladiagram for runway centre line light with 15 m longitudinal spacing

(white light) and rapid exit taxiway indicator light (yellow light)
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Degrees

Notes:

1. Curvescalculatedon formula
a 6.0 7.5 9.0

b 2.255.0 6.5

2. Seecollectivenotesfor FiguresA2-1 to A2-11 andA2-26.

Figure A2-8. Isocandeladiagram for runway end light (red light)
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Degrees
vertical

Notes:

1. Curvescalculatedon formula

a

b

5.5 7.5 9.0

3.5 6.0 ^5

2. Toe-in3.5degrees

3. For red light, multiply valuesby 0.15.

4. For yellow light, multiply valuesby 0.40.

5. Seecollectivenotesfor FiguresA2-1 to A2-11 andA2-26.

Figure A2-9. Isocandeladiagram for runway edgelight where width of runway is 45m (white

light)
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Degrees

Degrees
horizontal

Notes:

1. Curvescalculatedon formula

2. Toe-in4.5degrees

3. For red light, multiply valuesby 0.15.

4. For yellow light, multiply valuesby 0.40.

5. Seecollectivenotesfor FiguresA2-I to A2-11 andA2-26.

a 6.5 8.5 10.0

b 3.5 6.0 8.5

Figure A2-10. Isocandeladiagram for runway edgelight where width of runway is 60m

(white light)
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Degrees
vertical

Figure A2-11. Grid points to be used for the calculation of average intensity of approach

and runway lights.
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Collectivenotesto FiguresA2-1to A2-11andA2-26

1. The ellipsesin eachfigure aresymmetricalaboutthe commonvertical and horizontal

axes.

2. FiguresA2-1 to A2-10, as well as Figure A2-25, show the minimum allowable light

intensities.The averageintensity of the main beamis calculatedby establishinggrid points as

shownin FigureA2-11 andusingtheintensityvaluemeasuresatall grid pointslocatedwithin and

on the perimeterof the ellipse representingthe main beam.The averagevalue is the arithmetic

averageof light intensitiesmeasuredat all consideredgrid points.

3. No deviationsare acceptablein the main beam pattern when the lighting fixture is

properlyaimed.

4. Averageintensityratio.Theratio betweentheaverageintensitywithin theellipsedefining

the main beamof a typical new light and the averagelight intensityof the main beamof a new

runwayedgelight shall beasfollows:

FigureA2-1 Approachcentreline andcrossbars 1.5to 2.0(white light)

FigureA2-2 Approachsiderow 0.5 to 1.0 (red light)

FigureA2-3 Threshold 1.0to 1.5 (greenlight)

FigureA2-4 Thresholdwing bar 1.0 to 1.5 (greenlight)

FigureA2-5 Touchdownzone 0.5 to 1.0 (white light)

FigureA2-6 Runwaycentreline (longitudinalspacing30 m) 0.5 to 1.0 (white light)

FigureA2-7 Runwaycentreline (longitudinalspacing15 m) 0.5 to 1.0 for CAT III

(white light)

0.25 to 0.5 for CAT I,

II (white light)

FigureA2-8 Runwayend 0.25to 0.5(red light)

FigureA2-9 Runwayedge(45 m runwaywidth) 1.0 (white light)

FigureA2-10 Runwayedge(60 m runwaywidth) 1.0 (white light)

5. The beamcoveragesin the figuresprovidethenecessaryguidancefor approachesdown

to anRVR of theorderof 150 m andtake-offsdown to anRVR of theorderof 100m.

6. Horizontal anglesare measuredwith respectto the vertical planethroughthe runway
centreline. For lightsotherthancentreline lights, thedirectiontowardsthe runwaycentreline is
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consideredpositive.Vertical anglesaremeasuredwith respectto thehorizontalplane.

7. Where,for approachcentreline lights and crossbarsand for approachside row lights,

inset lights are usedin lieu of elevatedlights, e.g.on a runway with a displacedthreshold,the

intensity requirementscan be met by installing two or three fittings (lower intensity) at each

position.

8. The importanceof adequatemaintenancecannot be overemphasized.The average

intensityshouldneverfall to a valuelessthan50 percentof thevalueshownin the figures,and it

shouldbe the aim of airport authoritiesto maintaina level of light outputcloseto the specified

minimumaverageintensity.

9. The light unit shall be installedso that themain beamis alignedwithin one-halfdegree

of thespecifiedrequirement.
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Notes:

Degrees
vertical

1. Thesebeamcoveragesallow for displacementof thecockpit from thecentreline up to

distancesof theorderof 12 m andareintendedfor usebeforeandaftercurves.

2. Seecollectivenotesfor FiguresA2-12 to A2-21.

3. Increasedintensitiesfor enhancedrapidexit taxiwaycentreline lightsasrecommended

in 5.3.16.9arefour timesthe respectiveintensitiesin thefigure (i.e.800cd for minimumaverage

main beam).

FigureA2-12. Isocandeladiagramfor taxiwaycentreline (15m spacing),RELs,no¬

entrybarandstopbarlightsin straightsectionsintendedfor usein runwayvisualrange

conditionsof lessthanavalueof 350m wherelargeoffsetscanoccurandfor low-intensity

runwayguardlights,ConfigurationB
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Degrees
vertical

Degrees
horizontal

Notes:

1. Thesebeamcoveragesaregenerallysatisfactoryandcaterfor a normaldisplacementof

thecockpitfrom thecentreline of approximately3 m.

2. Seecollectivenotesfor FiguresA2-12 to A2-21.

Figure A2-13. Isocandela diagram for taxiway centre line (15 m spacing), no-entry bar

and stop bar lights in straight sections intended for use in runway visual range

conditions of less than a value of 350 m
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x horizontal

Notes:

1. Lights on curvesto be toed-in15.75degreeswith respectto the tangentof the curve.

This doesnot apply to runwayentrancelights (RELs)

2. Increasedintensitiesfor RELsshall be twice thespecifiedintensities,i.e.,minimum 20

cd.main beamminimum 100cd andminimumaverage200cd.

3. Seecollectivenotesfor FiguresA2-12 to A2-21.

Figure A2-14. Isocandela diagram for taxiway centre line (7.5 m spacing), RELs, no¬

entry bar and stop bar lights in curved sections intended for use in runway visual range

conditions of less than a value of 350 m
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Notes:

1. At locationswherehigh backgroundluminanceis usualandwheredeteriorationof light

outputresultingfrom dust,andlocal contaminationis asignificantfactor,thecd-valuesshouldbe

multiplied by 2.5.

2. Where omnidirectional lights are used they shall comply with the vertical beam

requirementsin this figure.

3. Seecollectivenotesfor FiguresA2-12 to A2-21.

Figure A2-15. Isocandeladiagram for taxiway centre line (30 m, 60m spacing),no¬

entry bar and stop bar lights in straight sectionsintendedfor useinrunway visual range

conditionsof 350m or greater
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x horizontal

Notes:

1. Lightson curvesto betoed-in15.75degreeswith respectto thetangentof thecurve.

2. At locationswherehigh backgroundluminanceis usualandwheredeteriorationof light

outputresultingfrom dust,andlocal contaminationis asignificantfactor,thecd- valuesshouldbe

multiplied by 2.5.

3. Thesebeamcoveragesallow- for displacementof thecockpit from thecentreline up to

distancesof theorderof 12 m ascouldoccurat theendof curves.

Seecollectivenotesfor FiguresA2-12 to A2-21.

FigureA2-16. Isocandeladiagramfor taxiwaycentreline (7.5m,15 mz 30m spacing),no-entry

barandstopbarlightsin curvedsectionsintendedfor usein runwayvisualrangeconditions

of 350m or greater.
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Curve a b c d e

Intensity(cd) 8 20 100 450 1 800

Notes:

1. Thesebeamcoveragesallow for displacementof thecockpitfrom thecentreline up to

distancesof theorderof 12 m andareintendedfor usebeforeandaftercurves.

2. Seecollectivenotesfor FiguresA2-12 to A2-21.

Figure A2-17. Isocandeladiagram for high-intensity taxiway centre line (15 m spacing),no¬

entry bar and stopbar lights in straight sectionsintended for usein an advancedsurface

movementguidanceand control systemwherehigher light intensitiesare required and

where large offsetscan occur.
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Curve a b

Intensity(cd) 8 20

c d e

100 450 1 800

Notes:

1. Thesebeamcoveragesaregenerallysatisfactoryandcaterfor a normaldisplacement

of thecockpitcorrespondingto theoutermaingearwheelon the taxiwayedge.

2. Seecollectivenotesfor FiguresA2-12 to A2-21.

Figure A2-18. Isocandeladiagram for high-intensity taxiway centre line (15 m spacing),no¬

entry bar and stop bar lights in straight sectionsintended for usein an advancedsurface

movementguidanceand control systemwherehigher light intensitiesare required.
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-30 5 30 5 33
Degrees

x horizontal

Curve a b c d

Intensity(cd) 8 100 200 400

Notes:

1. Lightson curvesto betoed-in 17 degreeswith respectto thetangentof thecurve.

2. Seecollectivenotesfor FiguresA2-12 to A2-2I .

Figure A2-19. Isocandeladiagram for high-intensity taxiway centre line (7.5m spacing),no¬

entry bar and stop bar lights in curved sectionsintended for usein an advancedsurface

movementguidanceand control systemwherehigher light intensitiesare required
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Notes:

Although the lights flash in normaloperation,the light intensity is specifiedasif the

lights werefixed for incandescentlamps.

2. Seecollectivenotesfor FiguresA2-12 to A2-21.

Figure A2-20. Isocandela diagram for high-intensity runway guard lights, Configuration
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Figure A2-21. Grid points to be used for calculation of average intensity of

taxiway centre line and stop bar lights
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Collectivenotesto FiguresA2-12to A2-21

1. The intensitiesspecified in FiguresA2-12 to A2-20 are in greenand yellow light for

taxiwaycentreline lights,yellow light for runwayguardlightsandred light for stopbar lights.

2. FiguresA2-12 to A2-20 show the minimum allowable light intensities.The average

intensityof themain beamis calculatedby establishinggrid pointsasshownin FigureA2-21 and

usingthe intensity valuesmeasuredat all grid points locatedwithin andon the perimeterof the

rectanglerepresentingthe main beam.The averagevalue is the arithmeticaverageof the light

intensitiesmeasuredat all consideredgrid points.

3. No deviationsareacceptablein themain beamor in the innermostbeam,asapplicable,

whenthe lighting fixture is properlyaimed.

4. Horizontal anglesare measuredwith respectto the vertical planethrough the taxiway

centreline excepton curveswheretheyaremeasuredwith respectto the tangentto thecurve.

5. Vertical anglesaremeasuredfrom the longitudinalslopeof thetaxiwaysurface.

6. Theimportanceof adequatemaintenancecannotbeoveremphasized.Theintensity,either

averagewhereapplicableor asspecifiedon thecorrespondingisocandelacurves,shouldneverfall

to avaluelessthan50 percentof thevalueshownin thefigures,andit shouldbetheaim of airport

authoritiesto maintaina level of light outputcloseto thespecifiedminimumaverageintensity.

7. The light unit shall be installed so that the main beam or the innermostbeam,as

applicable,is alignedwithin one-half degreeof thespecifiedrequirement.
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degrees in
elevation

Notes:

1. Thesecurvesarefor minimum intensitiesin red light.

2. Theintensityvaluein thewhitesectorof thebeamis no lessthan2 andmay beashigh

as6.5 timesthecorrespondingintensity in thered sector.

3. The intensityvaluesshownin bracketsarefor APAPI.

Figure A2-22.Light intensity distribution of PAPI and APAPI
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Notes:

1. Although the lights flash in normal operation,the light intensity is specifiedas if the

lights werefixed for incandescentlamps.

2. The intensitiesspecifiedarein yellow light.

Figure A2-23. Isocandeladiagram for eachlight in low-intensity runway guard lights,

Configuration A

APP 2-26



 THE OFFICIAL GAZETTE [LEGAL SUPPLEMENT]    —   B 16TH MAY, 2024 3017 

 

Degrees
vertical

10
8

0

-> Degrees
X horizontal

Notes:

1. Although the lights flash in normaloperation,the light intensity is specifiedas if the

lights werefixed for incandescentlamps.

2. The intensitiesspecifiedarein yellow light.

Figure A2-24. Isocandela diagram for each light in high-intensity runway guard lights,

Configuration A
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Notes:

1. Curvescalculatedon formula — + — = 1
a2 b2

a 5.0 7.0

b 4.5 8.5

2. Seecollectivenotesfor FiguresA2-1 to A2-11 andA2-26.

Isocandeladiagram for take-off and hold lights (THL) (red light)Figure A2-25.
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APPENDIX 3. MANDATORY INSTRUCTION MARKINGS AND INFORMATION

MARKINGS

Note1.— SeeChapter5,Sections5.2.16and5.2.17,for specificationson theapplication,location

andcharacteristicsof mandatoryinstructionmarkingsand informationmarkings.

Note2.— This appendixdetailsthe form andproportionsof the letters,numbersandsymbolsof

mandatoryinstructionmarkingsand informationmarkingson a grid.

Note 3.— The mandatoryinstruction markingsand information markingson pavementsare

formed as if shadowed(i.e., stretched)from the charactersof an equivalentelevatedsign by a

factor of 2.5 as shown in Figure A3-1. The shadowing,however,only affects the vertical

dimension.Therefore, the spacingof charactersfor pavementmarking is obtained by first

determiningtheequivalentelevatedsigncharacterheightandthenproportioningfrom thespacing

valuesgiven in TableA4-1. For example,in thecaseof the runwaydesignator"10” which is to

havea heightof 4 000mm (Hps),theequivalentelevatedsigncharacterheightis 4 000/2.5=1600

mm (Hes).TableA4-l(b) indicatesnumeralto numeralcode1 andfrom TableA4-I(c) thiscode

hasa dimensionof 96 mm, for a characterheightof 400 mm. The pavementmarkingspacingfor

“10” is then(1 600/400)*96=384mm.
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APPENDIX 4. REQUIREMENTS CONCERNING DESIGN OF TAXIING GUIDANCE

SIGNS

Note.— See Chapter 5, Section 5.4, for specificationson the application, location and

characteristicsof signs.

1. Inscriptionheightsshallconformto thefollowing tabulation.

Runwaycode

number

Minimum characterheight

Mandatory

instructionsign

Informationsign

Runwayexit and runway

vacatedsigns Othersigns

1 or 2 300mm 300 mm 200mm

3 or 4 400mm 400mm 300mm

Note.— Wherea taxiway locationsign is installedin conjunctionwith a runwaydesignationsign

(see5.4.3.22),thecharactersizeshall be thatspecifiedfor mandatoryinstructionsigns.

2. Arrow dimensionsshall beasfollows:

Legendheight Stroke

200 mm 32 mm

300 mm 48 mm

400mm 64 mm

3. Strokewidth for singlelettershall beasfollows:

Legendheight Stroke

200mm 32 mm

300 mm 48 mm

400 mm 64 mm
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4. Sign luminanceshall beasfollows:

a) Whereoperationsareconductedin runway visual rangeconditionslessthan a valueof

800m. averagesign luminanceshall beat least:

Red 30 cd/m2
Yellow 150cd/m2
White 300cd/m2

b) Whereoperationsareconductedin accordancewith 5.4.1.7 b) andc)and5.4.1.8.averagesign

luminanceshall beat least:

Red 10cd/m2

Yellow 50cd/m2

White 100cd/m2

Note.— In runway visual range conditions less than a value of 400 m, there will be some

degradationin the performanceof signs.

5. Theluminanceratiobetweenredandwhiteelementsof a mandatorysignshall bebetween

1:5 and1:10.

6. The averageluminanceof the sign is calculatedby establishinggrid pointsasshownin

FigureA4-1 andusingthe luminancevaluesmeasuredatall grid pointslocatedwithin the

rectanglerepresentingthesign.

7. The averagevalue is the arithmetic averageof the luminancevaluesmeasuredat all

consideredgrid points.

Note.— Guidanceon measuringthe averageluminanceof a sign is containedin the Aerodrome

DesignManual(Doc 9157),Part4.

8. The ratio betweenluminancevaluesof adjacentgrid pointsshall not exceed1.5:1.For

APP 4-2



 THE OFFICIAL GAZETTE [LEGAL SUPPLEMENT]    —   B 16TH MAY, 2024 3026 

 

areason the sign facewherethe grid spacingis 7.5 cm, the ratio betweenluminancevaluesof

adjacentgrid points shall not exceed1.25:1. The ratio betweenthe maximum and minimum

luminancevalueoverthewholesign faceshall notexceed5:1.

9. Theformsof characters,i.e. letters,numbers,arrowsandsymbols,shallconformto those

shownin FigureA4-2. Thewidth of charactersandthespacebetweenindividual charactersshall

bedeterminedasindicatedin TableA4-1.

10. Thefaceheightof signsshall beasfollows:

Legendheight Faceheight(min)

200 mm 300mm

300 mm 450 mm

400mm 600mm

11. The face width of signsshall be determinedusing Figure A4-4 exceptthat, wherea

mandatoryinstructionsign is providedon onesideof a taxiway only, the facewidth shall not be

lessthan:

a) 1.94 m wherethecodenumberis 3 or 4; and

b) 1.46 m wherethecodenumberis 1 or 2.

Note.— Additionalguidanceondeterminingthefacewidth of asign iscontainedin theAerodrome

DesignManual(Doc 9157),Part4.

12. Borders

a) The black vertical delineatorbetweenadjacentdirection signsshould havea width of

approximately0.7of thestrokew idth.

b) The yellow borderon a stand-alonelocation sign should be approximately0.5 stroke

width.

13. The colours of signs shall be in accordancewith the appropriatespecificationsin
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Figure A4-1. Grid points for calculating averageluminance of a sign

Note 1.— Theaverageluminanceof asign is calculatedby establishinggrid pointson a signface

showing typical inscriptionsand a backgroundof the appropriatecolour (red for mandatory

instructionsignsandyellow for directionanddestinationsigns)asfollows:

a) Startingat the top left comerof thesign face,establisha referencegrid point at 7.5 cm

from the left edgeandthetopof thesign face.

b) Createa grid of 15 cm spacinghorizontallyand vertically from the referencegrid point.

Grid pointswithin 7.5cm of theedgeof thesign faceshall beexcluded.

c) Wherethe lastpoint in a row/columnof grid pointsis locatedbetween22.5cm and15 cm

from the edgeof thesign face(but not inclusive),an additionalpoint shall be added7.5

cm from this point.

d) Wherea grid point falls on the boundaryof a characterand the background,the grid

point shall beslightly shiftedto becompletelyoutsidethecharacter.

Note 2.— Additional grid pointsmay be requiredto ensurethat eachcharacterincludesat least

five evenlyspacedgrid points.
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Note3.— Whereoneunit includestwo typesof signs,aseparategrid shall beestablishedfor each

type.

Figure A4-2. Forms of characters
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Figure A4-2. (cont.)
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Arrow, dot

Figure

Note 1.—Thearrowstrokewidth, diameterof

the dot, and both width and lengthof the dash

shall be proportionedto the characterstroke

widths.

Note 2.— The dimensionsof the arrow shall

remain constant for a particular sign size,

regardlessof orientation.

anddash

A4-2.
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Runway vacatedsign (with typical location sign)

NO ENTRY sign

Figure A4-3. Runway vacatedand NO ENTRY signs
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H = inscription height

A. Sign with two runway designators B Sign with one runway designator

ExplanatoryNoteto FigureA4-4: "H" standsfor theinscriptionheight.

Figure A4-4. Sign dimensions
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4 2 £ 4
5 1 2 2
6 1 2 2
7 2 2 4
8 1 2 2
9 1 2 2
0 1 2 |2

c) Spacebetweencharacters

CodeNo.

Characterheight(mm)

200 300 400

Space(mm)

1

2

3

4

48

38

25

13

71

57

38

19

96

76

50

26

5 137 205 274
6 137 205 274
7 137 205 274
8 137 205 274
9 137 205 274
0 143 214 286

INSTRUCTIONS
1. To determinethe properSPACEbetweenletters
or numerals,obtainthecodenumberfrom tablea)or b) andenter
table c) for that code numberto the desired letter or numeral
height.
2. Tire spacebetweenwordsor groupsof characters
forming anabbreviationor symbolshouldbeequalto 0.5 to 0.75
of the heightof thecharactersusedexceptthat wherean arrow'is
locatedwith a singlecharactersuchas’A *, thespacemay be
reducedto not lessthanonequarterof theheightof thecharacter
in orderto provideagoodvisual balance.
3. Wherethe numeralfollows a letter or vice versa
useCode1.
4. Wherea hyphen,dot.or diagonalstrokefollow sa
characteror vice versauseCode1.
5. For theintersectiontake-offsign,theheightof the
lower case“m” is
0.75of theheightof thepreceding“0” (zero)andspacedfrom the
preceding"0” at code1 for thecharacterheightof thenumerals.
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APPENDIX 5. LOCATION OF LIGHTS ON OBSTACLES

Heightof structurein metresabovegroundlevel

Note.— High-intensityobstaclelighting is recommendedon structureswith a heightof more

than150m abovegroundlevel. If medium-intensitylighting is used,markingwill alsobe

required

Figure A5-1. Medium-intensity flashing-white obstaclelighting system,Type A
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Height
of

lights
on

structure
in
metres
above
ground
level

Heightof structurein metresabovegroundlevel

Note.— For night-timeuseonly.

Figure A5-2. Medium-intensity flashing-red obstaclelighting system,Type B
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Heightof structurein metresabovegroundlevel

Note.— For night-timeuseonly.

Figure A5-3. Medium-intensity fixed-red obstaclelighting system,Type C
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Height
of

lights
on

structure
in

metres
above
ground
level

Heightof structurein metresabovegroundlevel

Note.— High-intensityobstaclelighting is recommendedon structureswith a heightof more

than150 m abovegroundlevel. If medium-intensitylighting is used,markingwill alsobe

required.

Figure A5-4. Medium-intensity dual obstaclelighting system,Type A/Type B
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Hefgni
of

Ights
on

structure
in
metres

above
ground
level

Heightof structurein metresabovegroundlevel

Note.— High-intensityobstaclelighting is recommendedon structureswith a heightof more

than150 m abovegroundlevel. If medium-intensitylighting is used,markingw ill alsobe

required.

Figure A5-5. Medium-intensity dual obstaclelighting system,Type A/Type C
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Heightof structurein metresabovegroundlevel

Figure A5-6.High-intensity flashing-white obstaclelighting system,Type A
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Heightof structurein metresabovegroundlevel

Figure A5-7. High-/medium-intensity dual obstaclelighting system,Type A/Type B
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&30m

Heightof structurein metresabovegroundlevel

Figure A5-8. High-/medium-intensity dual obstaclelighting system,Type A/Type C
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PART 1

GENERAL

Generalinformation,includingthefollowing:

a) purposeandscopeof theaerodromemanual;

b) the legal requirementfor anaerodromecertificateandanaerodromemanualasprescribed

in theCivil Aviation Requirementsfor Certified Aerodromes2024;

c) conditionsfor useof theaerodrome— a statementto indicatethat theaerodromeshall at

all times,when it is availablefor the take-offand landingof aircraft,besoavailableto all

personson equaltermsandconditions;

d) theavailableaeronauticalinformationsystemandproceduresfor its promulgation;

e) thesystemfor recordingaircraft movements;and

f) obligationsof theOperatorof a CertifiedAerodrome.

g) responsibilitiesattributedto otheraerodromestakeholdersshouldbeclearly identifiedand

listed.

h) theaim andobjectivesof theaerodromemanualandhow it is to be usedby operatingstaff

andotherstakeholders.

i) all the relevantinformationto describethemanagementandoperationalstructure.

j) a tableof contents;

k) a list of thecorrigenda/amendments:this sectionshouldlog theupdatesand/orcorrections

madeto theaerodromemanual;and

I) a distribution list;

PART 2

PARTICULARS OF THE AERODROME SITE
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Generalinformation,includingthefollowing:

a) a plan of the aerodromeshowingthe main aerodromefacilities for the operationof the

aerodromeincluding,particularly,the locationof eachwind directionindicator;

b) a planof theaerodromeshowingtheaerodromeboundaries;

c) a planshowingthedistanceof theaerodromefrom thenearestcity, town or otherpopulous

area,andthe locationof anyaerodromefacilitiesandequipmentoutsidetheboundariesof

theaerodrome;and

d) particularsof the title of the aerodromesite. If the boundariesof the aerodromeare not

definedin thetitle documentsparticularsof thetitle to,or interestin. thepropertyon which

theaerodromeis locatedanda planshowingtheboundariesandpositionof theaerodrome.

PART 3

PARTICULARS OF THE AERODROME REQUIRED TO BE REPORTED TO THE

AERONAUTICAL INFORMATION SERVICE (AIS)

3.1 GENERAL INFORMATION

a) thenameof theaerodrome;

b) the locationof theaerodrome;

c) thegeographicalcoordinatesof theaerodromereferencepoint determinedin termsof the

World GeodeticSystem— 1984(WGS-84)referencedatum;

d) theaerodromeelevationandgeoid undulation;

e) theAerodromereferencecode

f) theelevationof eachthresholdandgeoid undulation,theelevationof the runwayendand

any significant high and low points along the runway,and the highestelevationof the

touchdownzoneof a precisionapproachrunway;

g) theaerodromereferencetemperature;

h) detailsof theaerodromebeacon;

i) thenameof theOperatorof aCertified Aerodromeandtheaddressandtelephonenumbers

at which theOperatorof a Certified Aerodromemay becontactedat all times;and

j) a descriptionof the intendedoperations,including:
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i. thecritical aeroplanestheaerodromeis intendedto serve;

ii. the categoryof runway(s)provided (non-instrument.instrumentincluding non¬

precisionand precision);

iii. thedifferent runwaysandtheirassociatedlevelsof service;

iv. thenatureof aviationactivities(commercial,passenger,air transport,cargo,aerial

work, generalaviation);

v. thetypeof traffic permittedto usetheaerodrome(international/national,IFR/VFR,

scheduled/non-scheduled);and

vi. theminimum RVR thataerodromeoperationscanbe permitted;

3.2 AERODROME DIMENSIONS AND RELATED INFORMATION

Generalinformation,includingthefollowing:

a. runway— true bearing,designationnumber,length,width, displacedthresholdlocation,

slope,surfacetype,typeof runwayand,for a precisionapproachrunway,theexistenceof

anobstaclefreezone;

b. length,width andsurfacetypeof strip, runwayendsafetyareas,stopways;

c. length,width andsurfacetypeof taxiways;

d. apronsurfacetypeandaircraftstands;

e. clearwaylengthandgroundprofile;

f. visualaidsfor approachprocedures,viz. approachlighting typeandvisual approachslope

indicatorsystem(PAPI/APAP1);markingand lighting of runways,taxiways,andaprons;

othervisual guidanceand control aidson taxiways(including runway holding positions,

intermediateholding positionsand stop bars) and aprons,location and type of visual

dockingguidancesystem;availability of standbypowerfor lighting:

g. the locationandradiofrequencyof VOR aerodromecheckpoints;

h. the locationanddesignationof standardtaxi routes;

i. thegeographicalcoordinatesof eachthreshold;

j. thegeographicalcoordinatesof appropriatetaxiwaycentreline points;

k. thegeographicalcoordinatesof eachaircraftstand;

1. thegeographicalcoordinatesandthetopelevationof significantobstaclesin theapproach
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andtake-offareas,in thecircling areaand in the vicinity of theaerodrome;

Note:This informationmay bestbeshownin theform of chartssuchasthoserequiredfor

the preparationof aeronauticalinformation publications,as specified in Chapter2 of

Requirementsfor AeronauticalCharts2024.

m. pavementsurfacetype and bearingstrengthusingthe Aircraft ClassificationNumber—
PavementClassificationNumber(ACN-PCN)method;

n. oneor morepre-flightaltimeterchecklocationsestablishedonanapronandtheirelevation;

o. declareddistances:take-off run available(TORA), take-off distanceavailable(TODA),

accelerate-stopdistanceavailable(ASDA), landingdistanceavailable(LDA);

p. disabledaircraft removalplan:the telephone/telex/facsimilenumbersande-mail address

of the aerodromecoordinatorfor the removalof a disabledaircraft on or adjacentto the

movementarea,informationon thecapability to removea disabledaircraft,expressedin

termsof the largesttypeof aircraftwhich theaerodromeis equippedto remove;and

q. rescueandfire-fighting: thelevelof protectionprovided,expressedin termsof thecategory

of the rescueand fire-fighting services,which shouldbe in accordancewith the longest

aeroplanenormallyusingtheaerodromeandthetypeandamountsof extinguishingagents

normallyavailableat theaerodrome.

Note.— The accuracyof the information in Part 3 is critical to aircraft safety. Information

requiringengineeringsurveyandassessmentshouldbegatheredor verifiedbyqualifiedtechnical

persons.

PART 4

PARTICULARS OF THE AERODROME OPERATING PROCEDURES AND SAFETY

MEASURES

4.1 AERODROME REPORTING

Particularsof theproceduresfor reportinganychangesto theaerodromeinformationsetout in the

AIP and proceduresfor requestingthe issueof NOTAMs, includingthe following:

APP 6-4



 THE OFFICIAL GAZETTE [LEGAL SUPPLEMENT]    —   B 16TH MAY, 2024 3051 

 

a. arrangementsfor reportingany changesto the Authority and recordingthe reportingof

changesduringandoutsidethenormalhoursof aerodromeoperations;

b. the namesand rolesof personsresponsiblefor notifying thechanges,andtheir telephone

numbersduringandoutsidethe normal hoursof aerodromeoperations;and

c. the addressand telephonenumbers,as provided by the Authority, of the place where

changesareto be reportedto theAuthority.

4.2 ACCESSTO THE AERODROME MOVEMENT AREA

Particularsof theproceduresthat havebeendevelopedandareto befollowed in coordinationw ith

theagencyresponsiblefor preventingunlawful interferencein civil aviationat theaerodromeand

for preventingunauthorizedentryof persons,vehicles,equipment,animalsor otherthingsinto the

movementarea,including thefollowing:

a. the role of theOperatorof a Certified Aerodrome,theaircraft operator,aerodromefixed-

base operators,the aerodromesecurity entity, the Authority and other government

departments,asapplicable;and

b. the namesand rolesof the personnelresponsiblefor controllingaccessto theaerodrome,

andthetelephonenumbersfor contactingthemduringandafterworking hours.

4.3 AERODROME EMERGENCY PLAN

Particularsof theaerodromeemergencyplan,including thefollowing:

a. plansfor dealingwith emergenciesoccurringat theaerodromeor in its vicinity, including

the malfunction of aircraft in flight; structural fires; sabotage,including bomb threats

(aircraft or structure);unlawful seizureof aircraft;and incidentson theairport covering

“during theemergency”and“after theemergency”considerations;

b. detailsof testsfor aerodromefacilitiesandequipmentto beusedin emergencies,including

thefrequencyof thosetests;

c. detailsof exercisesto testemergencyplans,includingthefrequencyof thoseexercises;

d. An up-to-datelist of organizations,agenciesand personsof authority, both on- and off-

airport, for site roles;their telephoneand facsimilenumbers,e-mail andSITA addresses
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andtheradiofrequenciesof their offices;

e. the establishmentof an aerodromeemergencycommitteeto organizetraining and other

preparationsfor dealingwith emergencies;

f. theappointmentof an on-scenecommanderfor theoverall emergencyoperation;and

g. the requiredminimumemergencyequipmentavailable,includinganadequatelyequipped

emergencyoperationcentreandmobilecommandpost;

4.4 RESCUE AND FIRE-FIGHTING

Particularsof the facilities,equipment,personneland proceduresfor meetingthe rescueand fire¬

fighting requirements,including the namesand rolesof the personsresponsiblefor dealingwith

therescueandfire-fighting servicesat theaerodrome.

Note. This subjectshouldalso be coveredin appropriatedetail in the aerodromeemergency

plan.

12.5 INSPECTION OF THE AERODROME MOVEMENT AREA AND OBSTACLE

LIMITATION SURFACE BY THE AERODROME OPERATOR

Particularsof the proceduresfor the inspectionof the aerodromemovementareaand obstacle

limitation surfaces,includingthefollowing:

a. arrangementsfor carrying out inspections,including runway friction and water-depth

measurementson runwaysandtaxiways,duringandoutsidethenormalhoursof aerodrome

operations;

b. arrangementsandmeansof communicatingwith air traffic controlduringan inspection;

c. arrangementsfor keepingan inspectionlogbook,andthe locationof the logbook;

d. detailsof inspectionintervalsandtimes;

e. inspectionchecklist;

f. arrangementsfor reporting the resultsof inspectionsand for taking prompt follow-up

actionsto ensurecorrectionof unsafeconditions;and

g. thenamesandrolesof personsresponsiblefor carryingout inspections,andtheir telephone
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numbersduringandafterworking hours.

4.6 VISUAL AIDS AND AERODROME ELECTRICAL SYSTEMS

Particularsof theproceduresfor the inspectionandmaintenanceof aeronauticallights (including

obstaclelighting), signs,markersandaerodromeelectricalsystems,including thefollowing:

a. arrangementsfor carrying out inspectionsduring and outside the normal hours of

aerodromeoperation,andthechecklistfor suchinspections;

b. arrangementsfor recordingthe result of inspectionsand for taking follow-up action to

correctdeficiencies;

c. arrangementsfor carryingout routinemaintenanceandemergencymaintenance;

d. arrangementsfor secondarypowersupplies,if any,and,if applicable,theparticularsof any

othermethodof dealingwith partialor total systemfailure;and

e. the namesand rolesof the personsresponsiblefor the inspectionand maintenanceof the

lighting, andthetelephonenumbersfor contactingthosepersonsduringandafterworking

hours.

4.7 MAINTENANCE OF THE MOVEMENT AREA

Particularsof thefacilitiesandproceduresfor themaintenanceof themovementarea,including:

a. arrangementsfor maintainingthe pavedareasincludingthe runwayfriction assessment;

b. arrangementsfor maintainingtheunpavedrunwaysandtaxiways;

c. arrangementsfor maintainingtherunwayandtaxiwaystrips;

d. arrangementsfor themaintenanceof aerodromedrainage;

e. arrangementsfor maintainingthevisualaids,includingthemeasurementof intensity,beam

spreadandorientationof lights;

f. arrangementsfor maintainingtheobstaclelighting; and

g. arrangementsfor reportingandactiontakenin theeventof failureor unsafeoccurrence.

4.8 AERODROME WORKS — SAFETY
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Particularsof the proceduresfor planningand carryingout constructionand maintenancework

safely(includingwork thatmay haveto becarriedout at shortnotice)on or in thevicinity of the

movementareawhich mayextendaboveanobstaclelimitation surface,including the following:

a. The processof planning shall clearly establishand documentthe responsibilitiesand

proceduresfor:

a. theauthorizationof theworks;

b. the implementationof any proposedchangeto operationalfacilities;

c. the dateand time when the facilities will be withdrawnor changedfrom normal

operations;

d. the methodsby which suchchangeswill be promulgated;

e. theoversightandcontrol of thework in progress;and

f. thecompliancewith all relevantmovementareasafetyrules.

b. arrangementsfor communicatingwith air traffic controlduringthe progressof suchwork;

c. the names,telephonenumbersand rolesof the personsandorganizationsresponsiblefor

planningand carrying out the work, and arrangementsfor contactingthosepersonsand

organizationsat all times;

d. thenamesandtelephonenumbers,duringandafterworking hours,of theaerodromefixed-

baseoperators,groundhandlingagentsandaircraftoperatorswho areto be notified of the

work; and

e. a distributionlist for work plans,if required.

4.9APRON MANAGEMENT

Particularsof theapronmanagementprocedures,including thefollow ing:

a. arrangementsbetweenair traffic controlandtheapronmanagementunit:

b. arrangementsfor allocatingaircraft parkingpositions;

c. arrangementsfor initiating enginestartandensuringclearanceof aircraft push-back;

d. marshallingservice;and

e. leader(van)service.

4.10APRON SAFETY MANAGEMENT
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Proceduresto ensureapronsafety,including:

a. protectionfrom jet blasts;

b. enforcementof safetyprecautionsduringaircraft refuellingoperations;

c. apronsweeping;

d. aproncleaning;

e. arrangementsfor reportingincidentsandaccidentson anapron;and

f. arrangementsfor auditingthesafetycomplianceof all personnelworkingon theapron.

4.11AIRSIDE VEHICLE CONTROL

Particularsof the procedurefor the control of surfacevehiclesoperatingon or in the vicinity of

themovementarea,includingthefollowing:

a. a procedureto ensurethevehicleson themovementareaareadequatelyequippedto safely

operateon the movementarea;

b. detailsof theapplicabletraffic rules(includingspeedlimits andthemeansof enforcingthe

rules);and

c. themethodof issuingdriving permitsfor operatingvehiclesin themovementarea.

4.12WILDLIFE HAZARD MANAGEMENT

4.12.1 Particularsof the proceduresto deal with the dangerposedto aircraft operationsby the

presenceof birds, mammals,or reptiles in the aerodromeflight pattern or movementarea,

includingthefollowing:

a. arrangementsfor themonitoringandassessingwildlife hazards;

b. arrangementsfor implementingwildlife control programmes;and

c. the namesand roles of the personsresponsiblefor dealing with wildlife hazards,their

training/qualification.andtheir telephonenumbersduringandafterworking hours.

4.12.2 Requirementsfor Wildlife Hazard Assessments
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Section4.12.1 aboverequirestheaerodromeoperatorto makearrangementsfor assessingwildlife

hazards.Thisassessmentshall beconductedwhenanyof theeventslisted belowoccursat and in

the vicinity of theaerodrome.:

i. An air carrieraircraftexperiencesmultiple wildlife strikes

ii. An air carrieraircraftexperiencessubstantialdamagefrom striking wildlife

iii. An air carrieraircraftexperiencesanengineingestionof wildlife

iv. Wildlife of a size,or in numbers,capableof causingan eventdescribedin (1), (2), or (3)

aboveis observedto haveaccessto anyairportflight patternor aircraftmovementarea.

4.12.3 NecessaryElementsof a Wildlife Hazard Assessment

The Wildlife HazardAssessmentshall be conductedby a Wildlife Specialist,having trainingor

experiencein wildlife hazardmanagementor an individual working underthedirect supervision

of suchan individual. At a minimum,the Wildlife HazardAssessmentshall contain:

1. Analysisof theeventor circumstancesthat promptedtheassessment.(Who, what,when,

where,andwhy of thesituationpromptingtheAssessment.)

2. Identification of the wildlife speciesobserved and their numbers, locations, local

movements,anddaily andseasonaloccurrences.(Whatwildlife specieshaveaccessto the

airport?Whataretheirmovementandseasonalpatterns?Datashouldcover12consecutive

months.What is theprotectivestatusof notablewildlife?)

3. Identificationandlocationof featureson andneartheairport thatattractwildlife. (Wildlife

areattractedto an airport becausesomethingexistson or neartheairport that theydesire.

Forestedareasnearthe Aerodromeand largeopenareasprovide relatively safeloafing,

nestingandfeedinglocations.Foodandwatersourcescanvary seasonallyor temporarily.

Theseattractantsandothers,suchaseasilyaccessibletravelcorridors,shouldbeanalyzed.)

4. A descriptionof wildlife hazardsto air carrieroperations(Considerthe typesof wildlife

observed.Also considerwildlife documentedin the strike databaseand the severity of

damagetheycaused.)

5. Recommendedactionsfor reducingidentified wildlife hazardsto air carrier operations.

(Prioritize recommendationsfor mitigating hazardouswildlife and their attractants.Also

recommendoperationaland maintenancechangesin responseto wildlife hazards(e.g.,
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airportoperationspersonnel.Air Traffic Control (ATC), air carriers,andpilots).)

4.12.4 NecessaryElementsof a Wildlife Hazard AssessmentReport

4.12.4.1Thefinal Assessmentreportshalldiscusselementsgiven in 4.12.3above.If therewasno

triggeringeventor circumstancethat promptedthe Assessment,thenthediscussionof triggering

event4.12.2may beomitted.Although therearemanyacceptableformatsto presentthefindings

of an Assessment,it must include thosekey componentslisted in 4.12.2above.The required

componentsincludesectionssummarizingmethodologies,results,andanyrecommendations.The

report shall be submittedto the GCAA within 90 daysfollowing completionof field work and

shallcontainthe nameof theWLS who conductedtheAssessment.

4.12.4.2Thedetailsof theassessmentprocedures,suchaspoint counts,trappingindices,vehicle

routes,avian radar,etc, which were usedshall be describedto allow' for the duplicationof the

proceduresfor consistent,continuedmonitoringor comparisonto previousfindings.The report

shall include any maps,imageryand/ordetaileddescriptionswheneverlocation information is

necessary,suchasassessmenttechniques,wildlife hazardattractants,or airport layout.Thereport

shallcite thepresenceor absenceof protectedspeciesidentifiedduringtheAssessment.If enough

datais available,it is recommendedthat thediscussionincludewhetherthespeciesis residenton

or neartheairportor is consideredtransientto the locationobserved.The reportshouldcontainan

evaluationof all availablewildlife strikedatafor theairport.Whenavailable,key strikedatasuch

asspecies,numberstruck,phaseof flight, altitude,time of day,time of year,anddamage(if any)

shall besummarizedin the report.

4.12.4.3The analysisof strike datamay includedifferent methodologiesthat can providea key

componentfor a comprehensiverisk analysisand assessment.Beyonddescriptivestatisticsthat

summarizestrikecharacteristicsat anairport,a WLS shalldeterminethe numberof overallstrikes

and damagingstrikes per numberof operationsor during a six-month period. Another useful

alternativefor analysismay includedeterminingtheamountof biomassstruckequatedto number

of operationsor strikes.Theseanalysescanprovidea betterunderstandingof risk andasa metric

to evaluatetheeffectivenessof anairport’swildlife program.
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4.12.4.4Recommendedactionsfor reducingidentifiedwildlife hazardsshall includedetailed,task¬

specificobjectivesor generalmeasures.Payattentionto both proactivemitigationsuchashabitat

modificationandexclusiontechniques,and reactivemeasuresthat involve harassment,dispersal

andremovalprocedures.Whenapplicable,airportsareencouragedto maintainall relevantwildlife

permits.The Guyanawildlife Conservationand ManagementCommissioncan be contactedfor

guidanceon this matter.

OBSTACLE CONTROL

4.13.1 Particularssettingout the proceduresfor:

a. monitoringtheobstaclelimitation surfacesandType A Chartfor obstaclesin thetake-off

surface;

b. controllingobstacleswithin theauthorityof theOperatorof theCertifiedAerodrome;

c. monitoring the height of buildings or structureswithin the boundariesof the obstacle

limitation surfaces,describingthechecks,their frequency,filing andfollow-up actions;

d. controllingnewdevelopmentsin thevicinity of aerodromes,toensurethattheobstaclesdo

not representa dangerfor safety;and

e. notifying theAuthority of thenatureandlocationof obstaclesandanysubsequentaddition

or removal of obstaclesfor action as necessary,including amendmentof the AIS

publications.

4.13.2 Thepartieshavingresponsibilityshall beclearlydefined.Theseincludethefollowing:

a. responsiblefor obstaclesurveys;

b. responsiblefor thesurveillanceof theemergenceof new obstacles;and

c. whenobstaclesareidentified,who is responsiblefor takingaction(i.e. removal,marking,

lighting, displacement,instrumentprocedures)andenforcingthataction

REMOVAL OF DISABLED AIRCRAFT

Particularsof theproceduresfor removinga disabledaircraftonor adjacentto themovementarea.
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includingthefollowing:

a. therolesof theOperatorof a Certified Aerodromeandthe holderof theaircraftcertificate

of registration;

b. the largestsizeof aircraft thatcanberemoved

c. arrangementsfor notifying the holderof thecertificateof registration;

d. arrangementsfor liaising with theair traffic control unit;

e. arrangementsfor obtainingequipmentandpersonnelto removethedisabledaircraft;and

f. thenames,roleandtelephonenumbersof personsresponsiblefor arrangingfor theremoval

of disabledaircraft.

HANDLING OF HAZARDOUS MATERIALS

4.15.1 Particularsof the proceduresfor the safehandlingand storageof hazardousmaterialson

theaerodrome,includingthefollowing:

a. arrangementsfor specialareason theaerodrometo besetup for thestorageof inflammable

liquids (includingaviationfuels)andanyotherhazardousmaterials;and

b. the methodto befollowed for thedelivery,storage,dispensingandhandlingof hazardous

materials.

4.15.2 Fuel,pyrotechnicmaterialsandotherhighly inflammableor dangerousgoodsshall not be

storedanaerodromeexceptwith thepermissionof the Authority

Note.— Hazardous materials include inflammable liquids and solids, corrosive liquids,

compressedgasesand magnetizedor radioactivematerials.Arrangementsfor dealingwith the

accidentalspillageof hazardousmaterialsshouldbe includedin theaerodromeemergencyplan.

4.16 LOW-VISIBILITY OPERATIONS

Particularsof proceduresto beintroducedfor low-visibility operations,includingthemeasurement

andreportingof runwayvisual rangeasandwhenrequired,andthenamesandtelephonenumbers,

duringandafterworking hours,of thepersonsresponsiblefor measuringtherunwayvisual range.
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4.17PROTECTION OF SITES FOR RADAR AND NAVIGATIONAL AIDS

Particularsof theproceduresfor theprotectionof sitesfor radarandradionavigationalaidslocated

on theaerodrometo ensurethat their performancewill not bedegraded,includingthefollowing:

a. arrangementsfor thecontrolof activitiesin thevicinity of radarandnavaidsinstallations;

b. arrangementsfor groundmaintenancein thevicinity of theseinstallations;and

c. arrangementsfor the supply and installationof signswarning of hazardousmicrowave

radiation.

Note1.— In writing the proceduresfor eachcategory,clear and preciseinformationshouldbe

includedon:

— when,or in whatcircumstances,anoperatingprocedureis to beactivated:

— howanoperatingprocedureis to beactivated,

— actionsto betaken;

— thepersonswhoare to carry out theactions;and

— theequipmentnecessaryfor carryingout theactions,andaccessto suchequipment.

Note2.—If anyof theproceduresspecifiedabovearenotrelevantor applicable,thereasonshould

begiven.

PART 5

AERODROME ADMINISTRATION AND SAFETY MANAGEMENT SYSTEM

Aerodrome administration

Particularsof theaerodromeadministration,includingthe following:

a. an aerodromeorganizationalchart showing the namesand positionsof key personnel,

includingtheir responsibilities;

b. the name,positionand telephonenumberof the personwho hasoverall responsibilityfor

aerodromesafety;and
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c. airportcommittees.

Safety managementsystem(SMS)

Particularsof thesafetymanagementsystemestablishedfor ensuringcompliancewith all safety

requirementsandachievingcontinuousimprovementin safetyperformance,theessentialfeatures

being:

a. thesafetypolicy, insofarasapplicable,on thesafetymanagementprocessand its relation

to theoperationalandmaintenanceprocess;

b. the structureor organizationof the SMS, including staffing and the assignmentof

individual andgroupresponsibilitiesfor safetyissues;

c. SMSstrategyandplanning,suchassettingsafetyperformancetargets,allocatingpriorities

for implementingsafetyinitiativesand providinga frameworkfor controlling the risks to

as low a level as is reasonablypracticablekeepingalways in view the requirementsas

statedin Chapters1 to 10 of thisdocumentandothernationalregulations,standards,rules

or orders;

d. SMS implementation,including facilities, methodsand proceduresfor the effective

communicationof safetymessagesandtheenforcementof safety requirements;

e. a systemfor the implementationof. and action on, critical safetyareaswhich requirea

higherlevel of safetymanagementintegrity (safetymeasuresprogramme);

f. measuresfor safety promotion and accident preventionand a systemfor risk control

involving analysis and handling of accidents, incidents, complaints,defects, faults,

discrepanciesandfailures,andcontinuingsafetymonitoring;

g. the internal safety audit and review systemdetailing the systemsand programmesfor

quality control of safety;

h. thesystemfor documentingall safety-relatedairportfacilitiesaswell asairportoperational

andmaintenancerecords,including informationon thedesignandconstructionof aircraft

pavementsand aerodromelighting. The systemshould enableeasy retrieval of records

includingcharts;

i. staff training and competency,including the review and evaluationof the adequacyof

trainingprovidedto staffon safety-relateddutiesandof thecertificationsystemfor testing
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their competency;and

j. theincorporationandenforcementof safety-relatedclausesin thecontractsfor construction

work at theaerodrome.

k. Proceduresto allow for the coordination betweenthe aerodromeoperator,aeroplane

operators,air navigationserviceprovidersandall otherrelevantstakeholdersto ensurethe

safetyof operations.

1. Proceduresto ensurethatall usersof the aerodrome,includingground-handlingagencies

andotherorganizationsthat performactivitiesindependentlyat theaerodromein relation

to flight or aircraft handling, comply with the safety requirementsof the aerodrome

operator.Theaerodromeoperatormonitorssuchcompliance.

m. Proceduresto report safety occurrencesat their aerodromes.Accidents and serious

incidentsthat mustbereportedinclude:

i. runwayexcursions:

ii. undershoots;

iii. runwayincursions;

iv. landingor take-offon a taxiway;and

v. wildlife strike-relatedevents.

In additionto reportingaccidentsandseriousincidents,saidproceduresmustincludethereporting

of safetyoccurrencesof the following types:

i. foreignobjectdebris/damage-(FOD) relatedevent;

ii. otherexcursions(i.e. from a taxiwayor apron);

iii. otherincursions(i.e.on taxiwayor apron);and

iv. groundcollisions.

n. Aerodromeoperatorsshouldensurethatanalysisof safetyoccurrencesat theaerodromeis

performedby competentpersonnelwho havebeentrainedto performthesetasks.

o. proceduresto coordinatewith all usersof the aerodrome,including aircraft operators,

ground-handlingagencies,air navigation service providers and other stakeholdersto

ensurethe completenessand accuracyof the collection of safety occurrencesand their

relatedcritical data.

p. a descriptionof eachof the aerodromeoperator’sproceduresrelated to the safety of

aeronauticaloperationsat theaerodrome.For eachprocedure:
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i. the responsibilitiesof theaerodromeoperatorareclearly described;

ii. thetasksthatareto beachievedby theaerodromeoperatoror its subcontractorsare

listed:and

iii. the meansand proceduresrequired to complete these tasks are describedor

appended,togetherwith the necessarydetailssuchasthefrequencyof application

andoperatingmodes;

Aerodromeoperatorsshallalsoimplementproceduresto ensurethatthird partiescomplywith the

safetyprovisionsestablishedby theaerodromeoperator.
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APPENDIX 7. SAMPLE APPLICATION FORM FOR ANAERODROME
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APPENDIX 8. AERONAUTICAL STUDIES

PURPOSE

An aeronauticalstudy is conductedto assessthe impact of deviations from the aerodrome

requirementsspecifiedin chapters1 to 10 of theserequirementsandany otherapplicablenational

regulations,to presentalternativemeansof ensuringthe safetyof aircraft operations,to estimate

theeffectivenessof eachalternativeandto recommendproceduresto compensatefor thedeviation.

APPLICABILITY

An aeronauticalstudymay be carriedout whenaerodromestandardscannotbe metasa resultof

development.Sucha study is most frequentlyundertakenduring the planningof a new airportor

during thecertificationof anexistingaerodrome.

Note.— Aeronauticalstudiesmay not beconductedin casesof deviationsfrom the standards,if

not specificallystatedin chaptersI to 10of theseRequirements.

DEFINITION

An aeronauticalstudyis astudyof anaeronauticalproblemto identify possiblesolutionsandselect

a solutionthat is acceptablewithout degradingsafety.

TECHNICAL ANALYSIS

Technicalanalysiswill providejustificationfor a deviationon thegroundsthatanequivalentlevel

of safetycan be attainedby othermeans.It is generallyapplicablein situationswherethecostof

correctinga problem that violatesa standardis excessivebut where the unsafeeffectsof the

problemcan be overcomeby someproceduralmeanswhich offers both practicaland reasonable

solutions.In conductinga technicalanalysis,inspectorswill draw upon their practicalexperience

and specializedknowledge.They may also consult other specialistsin relevant areas.When
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consideringalternativeproceduresin thedeviationapprovalprocess,it is essentialto bearin mind

the safetyobjectiveof the aerodromecertification regulations/requirementsand the applicable

standardsso that the intentof the regulations/requirementsis not circumvented.

APPROVAL OF DEVIATIONS

In someinstances,theonly reasonablemeansof providinganequivalentlevel of safetyis to adopt

suitable proceduresand to require,as a condition of certification, that cautionaryadvice be

publishedin theappropriateAIS publications.

Thedeterminationto requirecautionwill beprimarily dependenton two considerations:

a. a pilot's needto be madeawareof potentiallyhazardousconditions;and

b. the responsibility of the Authority to publish deviations from standardsthat would

otherwisebeassumedundercertificatestatus.
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APPENDIX 9. AERODROME CERTIFICATE TEMPLATE
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ATTACHMENT A. GUIDANCE MATERIAL SUPPLEMENTARY TO THE GUYANA CIVIL

AVIATION REQUIREMENTS FOR CERTIFIED AERODROMES

1. Number,sitingandorientationof runways

Sitingandorientationof runways

1.1 Many factorsshouldbe taken into accountin the determinationof the siting and orientationof

runways.Without attemptingto providean exhaustivelist of thesefactorsnor an analysisof their effects,

it appearsuseful to indicatethosewhich most frequently requirestudy.Thesefactorsmay be classified

underfour headings:

1.1.1 Typeof operation.Attention shouldbe paid in particularto whethertheaerodromeis to be used

in all meteorologicalconditionsor only in visual meteorologicalconditions,andwhetherit is intendedfor

useby dayandnight,or only by day.

1.1.2 Climatological conditions.A study of the wind distribution should be madeto determinethe

usability factor. In this regard,thefollowing commentsshouldbe takeninto account:

(a) Wind statisticsusedfor thecalculationof the usability factorarenormally availablein rangesof

speedand direction,and the accuracyof the resultsobtaineddepends,to a largeextent,on the

assumeddistributionof observationsw ithin theseranges.In theabsenceof any sureinformation

asto thetruedistribution,it is usualto assumea uniform distributionsince,in relationto themost

favourablerunwayorientations,this generallyresultsin a slightly conservativeusability factor.

(b) The maximum mean crosswind componentsgiven in Chapter 3, 3.1.3. refer to normal

circumstances.Thereare somefactors which may require that a reductionof thosemaximum

valuesbetakeninto accountat a particularaerodrome.Theseinclude:

1) the wide variationswhich may exist, in handlingcharacteristicsand maximum permissible

crosswindcomponents,amongdiversetypesof aeroplanes(includingfuturetypes)within each

of thethreegroupsgiven in 3.1.3;

2) prevalenceandnatureof gusts;

3) prevalenceandnatureof turbulence;
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4) theavailability of a secondaryrunway;

5) the width of runways;

6) the runway surfaceconditions — water, on the runway materially reduce the allowable

crosswindcomponent;and

7) thestrengthof thewind associatedwith the limiting crosswindcomponent.

A studyshouldalsobe madeof theoccurrenceof poorvisibility and/orlow cloud base.Accountshouldbe

takenof their frequencyaswell astheaccompanyingwind directionandspeed.

1.1.3 Topographyof theaerodromesite,its approaches,andsurroundings,particularly:

(a) compliancewith theobstaclelimitation surfaces;

(b) currentandfuture land use.Theorientationandlayoutshouldbeselectedsoasto protectasfar as

possiblethe particularly sensitiveareassuchas residential,schooland hospital zonesfrom the

discomfortcausedby aircraft noise.Detailedinformationon this topic is provided in the Airport

PlanningManual(Doc9184).Part2,andin GuidanceontheBalancedApproachto Aircraft Noise

Management(Doc 9829);

(c) currentandfuture runwaylengthsto be provided:

(d) constructioncosts;and

(e) possibilityof installingsuitablenon-visualandvisualaidsfor approach-to-land.

1.1.4 Air traffic in the vicinity of theaerodrome,particularly:

(a) proximity of otheraerodromesor ATS routes;

(b) traffic density;and

(c) air traffic controlandmissedapproachprocedures.

Numberof runwaysin eachdirection

1.2 The numberof runwaysto be provided in eachdirection dependson the numberof aircraft

movementsto becateredto.

2 Clearwaysandstopways
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2.1 Thedecisionto providea stopwayand/ora clearwayasan alternativeto an increasedlengthof

runwaywill dependon thephysicalcharacteristicsof theareabeyondtherunwayend.andon theoperating

performancerequirementsof theprospectiveaeroplanes.The runway,stopwayandclearwaylengthsto be

providedaredeterminedby the aeroplanetake-off performance,but a checkshouldalso be madeof the

landing distancerequiredby the aeroplanesusing the runway to ensurethat adequaterunway length is

provided for landing.The length of a clearway,however,cannotexceedhalf the length of take-off run

available.

2.2 Theaeroplaneperformanceoperatinglimitationsrequirea lengthwhich is enoughto ensurethat

theaeroplanecan.afterstartinga take-off,eitherbebroughtsafelyto a stopor completethetake-offsafely.

For thepurposeof discussionit is supposedthat therunway,stopway andclearway lengthsprovidedat the

aerodromeare only just adequatefor the aeroplanerequiring the longest take-off and accelerate-stop

distances,takinginto accountits take-offmass,runwaycharacteristicsandambientatmosphericconditions.

Underthesecircumstancesthereis, for eachtake-off,a speed,calledthedecisionspeed;belowthisspeed,

the take-off must be abandonedif an enginefails, while aboveit the take-off must be completed.A very

long take-offrunandtake-offdistancewould berequiredto completea take-offwhenanenginefails before

the decisionspeedis reached,becauseof the insufficient speedand the reducedpoweravailable.There

would be no difficulty in stoppingin the remainingaccelerate-stopdistanceavailableprovidedaction is

takenimmediately.In thesecircumstancesthecorrectcourseof actionwould be to abandonthetake-off.

2.3 On theotherhand,if an enginefails after thedecisionspeedis reached,theaeroplanewill have

sufficient speedand power availableto completethe take-off safely in the remainingtake-off distance

available.However,becauseof the high speed,therewould bedifficulty in stoppingthe aeroplanein the

remainingaccelerate-stopdistanceavailable.

2.4 Thedecisionspeedis not a fixed speedfor anyaeroplane,but can beselectedby the pilot within

limits to suit the accelerate-stopand take-off distance available, aeroplanetake-off mass, runway

characteristicsandambientatmosphericconditionsat theaerodrome.Normally,a higherdecisionspeedis

selectedastheaccelerate-stopdistanceavailableincreases.

2.5 A variety of combinationsof accelerate-stopdistancesrequiredand take-off distancesrequired

can be obtainedto accommodatea particularaeroplane,taking into accountthe aeroplanetake-off mass,
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runway characteristics,and ambientatmosphericconditions.Each combination requiresits particular

lengthof take-off run.

2.6 The most familiar caseis wherethedecisionspeedis suchthat the take-offdistancerequiredis

equal to the accelerate-stopdistancerequired;this value is known as the balancedfield length. Where

stopwayandclearwayarenot provided,thesedistancesareboth equalto the runway length.However,if

landingdistanceis for the moment ignored,runway is not essentialfor the whole of the balancedfield

length,as the take-off run requiredis, of course,lessthan the balancedfield length.The balancedfield

lengthcan,therefore,beprovidedby a runwaysupplementedby an equallengthof clearwayandstopway,

insteadof wholly as a runway. If the runway is usedfor take-off in both directions,an equal length of

clearwayandstopwayhasto be providedat eachrunwayend.Thesavingin runway length is. therefore,

boughtat thecostof a greateroverall length.

2.7 In caseeconomicconsiderationsprecludethe provisionof stopwayand,asa result,only runway

andclearwayareto be provided,the runway length(neglectinglandingrequirements)shouldbe equalto

the accelerate-stopdistancerequiredor the take-off run required,whicheveris the greater.The take-off

distanceavailablewill be the lengthof the runwayplusthe lengthof clearway.

2.8 Theminimum runwaylengthandthe maximumstopwayor clearwaylengthto be providedmay

bedeterminedasfollows, from thedatain the aeroplaneflight manualfor theaeroplaneconsideredto be

critical from theviewpointof runway lengthrequirements:

(a) if a stopwayis economicallypossible,the lengthsto be providedarethosefor the balancedfield

length.Therunwaylength is thetake-off run requiredor the landingdistancerequired,whichever

is the greater. If the accelerate-stopdistancerequired is greater than the runway length so

determined,theexcessmaybeprovidedasstopway,usuallyateachendof therunway.In addition,

a clearwayof thesamelengthasthestopwaymustalsobeprovided;

(b) if a stopwayis not to be provided,the runway length is the landingdistancerequired,or if it is

greater,theaccelerate-stopdistancerequired,which correspondsto the lowest practicalvalueof

the decisionspeed.Theexcessof the take-off distancerequiredover the runway length may be

providedasclearway,usuallyat eachendof the runway.

2.9 In additionto theaboveconsideration,theconceptof clearwaysin certaincircumstancescanbe
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appliedto a situationwherethe take-offdistancerequiredfor all enginesoperatingexceedsthat required

for theenginefailure case.

2.10 The economyof a stopwaycan be entirely lost if, after each usage,it must be regradedand

compacted.Therefore,it should be designedto withstandat least a certain numberof loadingsof the

aeroplanewhich thestopwayis intendedto servewithout inducingstructuraldamageto theaeroplane.

3 Calculationof declareddistances

3.1 The declareddistancesto be calculatedfor each runway direction comprise:the take-off run

available(TORA), take-off distanceavailable(TODA), accelerate-stopdistanceavailable(ASDA), and

landingdistanceavailable(LDA).

3.2 Wherea runway is not providedwith a stopwayor clearwayand the thresholdis locatedat the

extremityof the runway,thefour declareddistancesshouldnormally beequalto the lengthof the runway,

asshown in FigureA-l (A). Wherea runway is providedwith a clearway(CWY), then the TODA will

includethe lengthof clearway,asshownin FigureA-l (B).

3.3 Wherea runway is providedwith a stopway(SWY), then the ASDA will includethe length of

stopway,asshownin FigureA-l (C).

3.4 Wherea runway hasa displacedthreshold,then the LDA will be reducedby the distancethe

threshold is displaced,as shown in Figure A-l (D). A displacedthresholdaffectsonly the LDA for

approachesmadeto that threshold:all declareddistancesfor operationsin the reciprocaldirection are

unaffected.

3.5 FiguresA-l (B) throughA-l (D) illustratea runwayprovidedwith a clearwayor a stopwayor

having a displacedthreshold.Where more than one of thesefeaturesexist, then more than oneof the

declareddistanceswill be modified — but the modificationwill follow the sameprinciple illustrated.An

exampleshowinga situationwhereall thesefeaturesexist is shownin FigureA-l (E).

3.6 A suggestedformat for providing informationon declareddistancesis given in FigureA-l (F). If

a runwaydirectioncannotbe usedfor take-offor landing,or both, becauseit is operationallyforbidden,
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thenthis shouldbedeclaredandthewords“not usable”or theabbreviation“NU” entered.

4 Slopesona runway

4.1 Distancebetweenslopechanges

Thefollowing exampleillustrateshow thedistancebetweenslopechangesis to bedetermined

(seeFigureA-2): D for a runwaywherethecodenumberis 3 shouldbeat least:

15 000(|x — y| + |y-z|)m

|x-y| beingtheabsolutenumericalvalueof x- y

|y-z|beingtheabsolutenumericalvalueof y -z

Assumingx = +0.01

y = -0.005

z = +0.005

then|x-y|= 0.015

|y — z|= 0.01

To complywith thespecifications,D shouldbe not

lessthan:15 000(0.015+ 0.01)m.

that is, 15 000 x 0.025= 375 m

4.1 Considerationof longitudinalandtransverseslopes

When a runway is plannedthat will combinethe extremevaluesfor the slopesand changesin slope

permittedunderChapter3, 3.1.13to 3.1.19.a studyshouldbe madeto ensurethat the resultingsurface

profile will not hampertheoperationof aeroplanes.
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TORA
TODA
ASDA
LDA

SWY

TORA
TODA
LDA

ASDA

Note— Ai! deciareddistances are illustrated for operations from ief! to right

RUNWAY TORA ASDA TODA LDA
m m m m

09 2 000 2 300 2 550 1 850
27 2 000 2 350 2 350 2000
17 NU NU NU 1 800
35 1800 1 80-0 1800 NU

Figure A-l. Illustration of declareddistances
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4.2 Radioaltimeteroperatingarea

In orderto accommodateaeroplanesmakingauto-coupledapproachesandautomaticlandings(irrespective

of weatherconditions)it is desirablethatslopechangesbeavoidedor kept to a minimum,on a rectangular

area at least 300 m long before the thresholdof a precision approachrunway. The areashould be

symmetricalabouttheextendedcentreline, 120m wide. Whenspecialcircumstancessowarrant,thew idth

may bereducedto no lessthan60 m if anaeronauticalstudy indicatesthatsuchreductionwould not affect

the safetyof operationsof aircraft.This is desirablebecausetheseaeroplanesareequippedwith a radio

altimeterfor final heightandflare guidance,andwhentheaeroplaneis abovetheterrainimmediatelyprior

to thethreshold,the radioaltimeterwill beginto provideinformationto theautomaticpilot for auto-flare.

Whereslopechangescannotbe avoided,the rateof changebetweentwo consecutiveslopesshould not

exceed2 percentper30 m.

5 Runwaysurfaceevenness

5.1 In adoptingtolerancesfor runwaysurfaceirregularities,thefollow ing standardof construction

is achievablefor shortdistancesof 3 m andconformsto goodengineeringpractice:

Exceptacrossthecrownof acamberor acrossdrainagechannels,thefinishedsurfaceof thewearingcourse

is to be of suchregularity that,whentestedwith a 3 m straight-edgeplacedanywherein any directionon

thesurface,thereis nodeviationgreaterthan3 mm betweenthebottomof thestraight-edgeandthesurface

of the pavementanywherealongthestraight-edge.
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5.2 Cautionshouldalso be exercisedwhen insertingrunway lights or drainagegrilles in runway

surfacesto ensurethatadequatesmoothnessof thesurfaceis maintained.

5.3 Theoperationof aircraftanddifferentialsettlementof surfacefoundationswill eventuallylead

to increasesin surfaceirregularities.Small deviationsin the abovetoleranceswill not seriouslyhamper

aircraftoperations.In general,isolatedirregularitiesof theorderof 2.5 cm to 3 cm over a 45 m distance

areacceptable,asshownin FigureA-3. Although maximumacceptabledeviationsvary with thetypeand

speedof an aircraft,the limits of acceptablesurfaceirregularitiescan beestimatedto a reasonableextent.

Thefollowing tabledescribesacceptable,tolerableandexcessivelimits:

(a) if thesurfaceirregularitiesexceedthe heightsdefinedby theacceptablelimit curvebut areless

thantheheightsdefinedby thetolerablelimit curve,at thespecifiedminimumacceptablelength,

herein noted by the tolerableregion, then maintenanceaction should be planned.The runway

may remainin service.This regionis thestartof possiblepassengerandpilot discomfort:

(b) if thesurfaceirregularitiesexceedthe heightsdefinedby the tolerablelimit curve,but are less

thantheheightsdefinedby theexcessivelimit curve,at thespecifiedminimumacceptablelength,

hereinnotedby theexcessiveregion,thenmaintenancecorrectiveactionis mandatoryto restore

theconditionto theacceptableregion.The runwaymay remainin servicebut be repairedwithin

a reasonableperiod.This regioncould leadto the risk of possibleaircraftstructuraldamagedue

to a singleeventor fatiguefailure overtime;and

(c) if the surface irregularitiesexceedthe heightsdefined by the excessivelimit curve, at the

specifiedminimum acceptablelength,hereinnotedby the unacceptableregion,thentheareaof

the runwaywherethe roughnesshasbeenidentified warrantsclosure.Repairsmust be madeto

restorethe condition to within the acceptablelimit region and the aircraft operatorsmay be

advisedaccordingly.This region runs the extremerisk of a structural failure and must be

addressedimmediately.
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Surfaceirregularity
Lengthof irregularity (m)

3 6 9 12 15 20 30 45 60

Acceptablesurfaceirregularityheight(cm) 2.9 3.8 4.5 5 5.4 5.9 6.5 8.5 10

Tolerablesurfaceirregularity height(cm) 3.9 5.5 6.8 7.8 8.6 9.6 1 1 13.6 16

Excessivesurfaceirregularity height(cm) 5.8 7.6 9.1 10 10.8 11.9 13.9 17 20

Notethat“‘surface irregularity” is definedhereinto meanisolatedsurfaceelevationdeviationsthatdonot

lie along a uniform slopethroughany given sectionof a runway. For the purposesof this concern,a

‘“section of a runway” is definedhereinto meana segmentof a runwaythroughoutwhich a continuing

generaluphill, downhill or flat slopeis prevalent.The lengthof this sectionis generallybetween30 and

60 metres,andcanbegreater,dependingon the longitudinalprofile andtheconditionof the pavement.

Themaximumtolerablesteptype bump,suchasthatwhich couldexistbetweenadjacentslabs,is simply

the bump height correspondingto zero bump length at the upper end of the tolerableregion of the

roughnesscriteriaof FigureA-3. The bumpheightat this location is 1 .75cm.

5.4 FigureA-3 illustratesa comparisonof thesurfaceroughnesscriteria with thosedevelopedby

the United StatesFederal Aviation Administration.Further guidanceregardingtemporary'slopesfor

overlay works on operationalrunways can be found in the Aerodrome Design Manual, Part 3 —
Pavements(Doc 9157).

5.5 Deformationof therunwaywith timemayalsoincreasethepossibilityof theformationof water

pools.Poolsasshallowasapproximately3 mm in depth,particularly if they are locatedwherethey are

likely to beencounteredat high speedby landingaeroplanes,can induceaquaplaning,which canthen be

sustainedon a w'et runway by a much shallowerdepth of w'atcr. Improved guidanceregardingthe

significant length and depthof pools relative to aquaplaningis the subjectof further research.It is, of

course,especiallynecessaryto preventpoolsfrom formingwheneverthereis a possibilitythattheymight

becomefrozen.
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Bump re art H cm

Figure A-3.Comparison of roughnesscriteria

Note.— Thesecriteria addresssingleevent roughness,not long wavelengthharmoniceffectsnor the

effectof repetitivesurfaceundulations.

6 Runwayconditionreportfor reportingrunwaysurfacecondition

6.1 On a global level, movementareasare exposedto a multitude of climatic conditionsand

consequentlya significantdifferencein theconditionto be reported.The runwaycondition report(RCR)

describesa basicmethodologyapplicablefor all theseclimatic variationsand is structuredin sucha way

thatStatescanadjustthemto theclimaticconditionsapplicablefor thatStateor region.

6.2 Theconceptof theRCR is premisedon:

(a) an agreedsetof criteria usedin a consistentmannerfor runwaysurfaceconditionassessment,

aeroplane(performance)certificationandoperationalperformancecalculation;

(b) a uniquerunway condition code(RWYCC) linking theagreedsetof criteria with the aircraft

landing andtake-off performancetable,and relatedto the brakingactionexperiencedandeventually

reportedby flight crews;
AnAll
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(c) reportingof contaminanttypeanddepththat is relevantto take-offperformance;

(d) a standardizedcommonterminologyand phraseologyfor the descriptionof runway surface

conditionsthat can be usedby aerodromeoperatorinspectionpersonnel,air traffic controllers,

aircraftoperatorsandflight crew;and

(e) globally-harmonizedproceduresfor theestablishmentof the RWYCC with a built-in flexibility

to allow for local variationsto match the specific weather,infrastructureand other particular

conditions.

6.3 Theseharmonizedproceduresarereflectedin a runwayconditionassessmentmatrix (RCAM)

which correlatesthe RWYCC. the agreedset of criteria and the aircraft braking action which the flight

crewshouldexpectfor eachvalueof the RWYCC.

6.4 Procedureswhich relateto the useof the RCAM areprovidedin the PANS-Aerodromes(Doc

9981).

6.5 It is recognizedthat informationprovidedby theaerodrome'spersonnelassessingandreporting

runway surfacecondition is crucial to the effectivenessof the runway condition report.A misreported

runwayconditionaloneshouldnot leadto anaccidentor incident.Operationalmarginsshouldcoverfor a

reasonableerror in the assessment,including unreportedchangesin the runway condition. But a

misreportedrunway condition can mean that the marginsare no longer available to cover for other

operationalvariance(suchasunexpectedtailwind, high andfastapproachabovethresholdor long flare).

6.6 This is furtheramplified by theneedfor providingtheassessedinformationin theproperformat

for dissemination,which requiresinsight into the limitations set by the syntaxfor dissemination.This in

turn restrictsthe wordingof plain text remarksthatcan be provided.

6.7 It is important to follow standardprocedureswhen providing assessedinformation on the

runway surface conditions to ensure that safety is not compromisedwhen aeroplanesuse wet or

contaminatedrunways. Personnelshould be trained in the relevant fields of competenceand their

competenceverified in a mannerrequiredby theStateto ensureconfidencein theirassessments.

6.8 Thetrainingsyllabusmay includeinitial and periodicrecurrenttraining in thefollowing areas:
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(a) aerodromefamiliarization,includingaerodromemarkings,signsand lighting;

(b) aerodromeproceduresasdescribedin theaerodromemanual;

(c) aerodromeemergencyplan;

(d) Noticeto Airmen (NOTAM) initiation procedures;

(e) completionof/initiation proceduresfor RCR;

(f) aerodromedriving rules;

(g) air traffic control procedureson the movementarea;

(h) radiotelephoneoperatingprocedures;

(i) phraseologyusedin aerodromecontrol, includingthe ICAO spellingalphabet;

(j) aerodromeinspectionproceduresandtechniques;

(k) typeof runwaycontaminantsandreporting;

(1) assessmentandreportingof runwaysurfacefriction characteristics;

(m) useof runway friction measurementdevice;

(n) calibrationand maintenanceof runwayfriction measurementdevice;

(o) awarenessof uncertaintiesrelatedto 1) andm); and

(p) low visibility procedures.

7 Drainagecharacteristicsoethemovementareaandadjacentareas

7.1 General

7.1.1 Rapiddrainageof surfacewater is a primary safetyconsiderationin the design,construction

andmaintenanceof themovementareaandadjacentareas.Theobjectiveis to minimizewaterdepthon the

surfaceby drainingwateroff the runway in theshortestpathpossibleand particularlyoutof theareaof the

wheelpath.Therearctwo distinctdrainageprocessestakingplace:

(a) naturaldrainageof the surfacewater from the top of the pavementsurfaceuntil it reachesthe

final recipientsuchasriversor otherwaterbodies;and

(b) dynamicdrainageof the surfacewater trappedundera moving tire until it reachesoutsidethe

tire-to-groundcontactarea.

7.1.2 Both processescan becontrolledthrough:

(a) design;
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(b) construction;and

(c) maintenance.

of thepavementsin orderto preventaccumulationof wateron the pavementsurface.

7.2 Designof pavement

7.2.1 Surfacedrainageis a basicrequirementandservesto minimizewaterdepthon thesurface.The

objective is to drain water off the runway in the shortestpath. Adequatesurfacedrainageis provided

primarily by an appropriatelyslopedsurface(in both the longitudinal and transversedirections).The

resultingcombinedlongitudinalandtransverseslopeis the pathfor thedrainagerun-off. This pathcanbe

shortenedby addingtransversegrooves.

7.2.2 Dynamicdrainageis achievedthroughbuilt-in texturein the pavementsurface.Therolling tire

builds up water pressureand squeezesthe water out the escapechannelsprovided by the texture.The

dynamic drainageof the tire-to-groundcontact area may be improved by adding transversegrooves

providedthat theyaresubjectto rigorousmaintenance.

7.3 Constructionof pavement

7.3.1 Throughconstruction,the drainagecharacteristicsof the surfaceare built into the pavement.

Thesesurfacecharacteristicsare:

(a) slopes;

(b) texture

1) microtexture;

2) macrotexture;

7.3.2 Slopesfor thevariouspartsof themovementareaandadjacentpartsaredescribedin Chapter3

andfiguresaregiven aspercent.Furtherguidanceis given in theAerodromeDesignManual (Doc 9157),

Part1, Chapter5.

7.3.3 Texture in the literature is describedas microtexture or macrotexture.These terms are

understooddifferently in variouspartsof theaviation industry.
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7.3.4 Microtexture is the texture of the individual stonesand is hardly detectableby the eye.

Microtexture is considereda primary componentin skid resistanceat slow speeds.On a wet surfaceat

higherspeedsa water film may preventdirect contactbetweenthe surfaceasperitiesand the tire due to

insufficientdrainagefrom thetire-to-groundcontactarea.

7.3.5 Microtextureis a built-in quality of the pavementsurface.By specifyingcrushedmaterialthat

will withstandpolishingmicrotexture,drainageof thin waterfilmsareensuredfor a longerperiodof time.

Resistanceagainstpolishingis expressedin termsof thePolishedStoneValues(PSV)which is in principle

a valueobtainedfrom a friction measurementin accordancewith internationalstandards.Thesestandards

definethe PSV minima thatwill enablea materialwith a goodmicrotextureto beselected.

7.3.6 A majorproblemwith microtextureis that it canchangewithin shorttime periodswithout being

easilydetected.A typical exampleof this is the accumulationof rubberdepositsin the touchdownarea

which will largely maskmicrotexturewithout necessarilyreducingmacrotexture.

7.3.7 Macrotextureis the textureamongthe individual stones.This scaleof texturemay be judged

approximatelyby the eye.Macrotextureis primarily createdby the sizeof aggregateusedor by surface

treatmentof the pavementand is the major factor influencingdrainagecapacityat high speeds.Materials

shall beselectedsoasto achievegoodmacrotexture.

7.3.8 The primary purposeof grooving a runway surfaceis to enhancesurfacedrainage.Natural

drainagecan be sloweddown by surfacetexture,but groovingcanspeedup thedrainageby providing a

shorterdrainagepathand increasingthedrainagerate.

7.3.9 For measurementof macrotexture,simplemethodssuchasthe"sandandgreasepatch”methods

describedin the Airport ServicesManual (Doc 9137),Part2 weredeveloped.Thesemethodswere used

for theearly researchon which currentairworthinessrequirementsarebased,which referto aclassification

categorizingmacrotexturefrom A to E. This classificationwas developed,using sandor greasepatch

measuringtechniques,andissuedin 1971 by theEngineeringSciencesDataUnit (ESDU).
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Runwayclassificationbasedon textureinformationfrom ESDI! 71026:

Classification Texturedepths

(mm)

A 0.10-0.14

B 0.15-0.24

C 0.25-0.50

D 0.51- 1.00

E 1.01-2.54

7.3.10 Usingthisclassification,thethresholdvaluebetweenmicrotextureandmacrotextureis 0.1 mm

meantexturedepth(MTD). Relatedto thisscale,thenormalwet runwayaircraftperformanceis basedupon

texturegiving drainageandfriction qualitiesmidway betweenclassificationB andC (0.25mm). Improved

drainagethroughbettertexturemight qualify for a betteraircraft performanceclass.Howeversuchcredit

must be in accordancewith aeroplanemanufacturers’documentationand agreedby the State.Presently

credit is given to grooved or porous friction course runways following design, construction and

maintenancecriteriaacceptableto theState.Theharmonizedcertificationstandardsof someStatesreferto

texturegiving drainageandfriction qualitiesmidway betweenclassificationD andE (1.0 mm).

7.3.1 1 Forconstruction,designandmaintenance,Statesusevariousinternationalstandards.Currently

ISO 13473-1: Characterizationof pavementtextureby useof surfaceprofiles— Part 1: Determinationof

Mean Profile Depth links the volumetric measuringtechnique with non-contactprofile measuring

techniquesgiving comparabletexture values.Thesestandardsdescribethe threshold value between

microtextureand macrotextureas0.5 mm.The volumetricmethodhasa validity rangefrom 0.25to 5 mm

MTD. Theprofilometry methodhasa validity rangefrom 0 to 5 mm meanprofile depth(MPD).Thevalues

of MPD and MTD differ dueto the finite sizeof theglassspheresusedin the volumetric techniqueand

becausethe MPD is derived from a two-dimensionalprofile rather than a three-dimensionalsurface.

Thereforea transformationequationmustbeestablishedfor themeasuringequipmentusedto relateMPD

to MTD.

7.3.12 The ESDU scalegroupsrunwaysurfacesbasedon macrotexturefrom A throughE, whereE

representsthe surfacewith bestdynamicdrainagecapacity.The ESDU scalethus reflectsthe dynamic

drainagecharacteristicsof the pavement.Groovingany of thesesurfacesenhancesthedynamicdrainage
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capacity.Theresultingdrainagecapacityof thesurfaceis thusa functionof thetexture(A throughE) and

grooving.Thecontributionfrom groovingis a functionof thesizeof thegroovesandthespacingbetween

thegrooves.Aerodromesexposedto heavyor torrentialrainfall mustensurethatthepavementandadjacent

areashavedrainagecapability to withstandtheserainfallsor put limitationson the useof the pavements

undersuchextremesituations.Theseairportsshouldseekto havethe maximumallowableslopesand the

useof aggregatesprovidinggooddrainagecharacteristics.They shouldalsoconsidergroovedpavements

in theE classificationto ensurethatsafetyis not impaired.

7.4 Maintenanceof drainagecharacteristicsof pavement

7.4.1 Macrotexturedoesnot changewithin a short timespanbut accumulationof rubbercan fill up

thetextureandassuchreducethedrainagecapacity,which can result in impairedsafety.Furthermorethe

runway structuremay changeover time and give unevennesswhich results in ponding after rainfall.

Guidanceon rubberremovalandunevennesscanbefound in theAirport ServicesManual(Doc9137),Part

2.Guidanceon methodsfor improvingsurfacetexturecanbefound in theAerodromeDesignManual(Doc

9157),Part3.

7.4.2 Whengroovingsarc used,theconditionof thegroovesshouldbe regularly inspectedto ensure

that no deteriorationhasoccurredandthatthegroovesarein goodcondition.Guidanceon maintenanceof

pavementsis availablein theAirport ServicesManual(Doc 9137),Part2 — PavementSurfaceConditions

andPart9 — Airport MaintenancePracticesandtheAerodromeDesignManual(Doc 9157),Part2.

7.4.3 I'he pavementmay beshotblastedin orderto enhancethe pavementmacrotexture.

8 Strips

8.1 Shoulders

8.1.1 Theshoulderof a runwayor stopwayshouldbe preparedor constructedsoasto minimizeany

hazardto an aeroplanerunning off the runway or stopway.Someguidanceis given in the following

paragraphson certainspecialproblemswhich mayarise,andon the furtherquestionof measuresto avoid

the ingestionof loosestonesor otherobjectsby turbineengines.

8.1.2 In somecases,the bearingstrengthof thenaturalgroundin thestrip may besufficient,without
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specialpreparation,to meet the requirementsfor shoulders.Wherespecialpreparationis necessary,the

methodusedwill dependon local soil conditionsandthemassof theaeroplanesthe runway is intendedto

serve.Soil testswill help in determiningthe best methodof improvement(e.g.drainage,stabilization,

surfacing,light paving).

8.1.3 Attention shouldalso be paid when designingshouldersto preventthe ingestionof stonesor

otherobjectsby turbineengines.Similar considerationsapply hereto thosewhich arediscussedfor the

marginsof taxiwaysin theAerodromeDesignManual(Doc 9157),Part2, bothasto thespecialmeasures

which may be necessaryand asto the distanceover which suchspecialmeasures,if required,should be

taken.

8.1.4 Whereshouldershavebeentreatedspecially,eitherto providethe requiredbearingstrengthor

to prevent the presenceof stonesor debris,difficulties may arise becauseof a lack of visual contrast

betweenthe runway surfaceand that of the adjacentstrip. This difficulty can be overcomeeither by

providingagoodvisualcontrastin thesurfacingof therunwayor strip,or by providinga runwaysidestripe

marking.

8.2 Objects on strips

Within the generalareaof the strip adjacentto the runway, measuresshould be taken to prevent an

aeroplane’swheel,whensinking into theground,from striking a hardvertical face.Specialproblemsmay

arisefor runway light fittings or otherobjectsmountedin the strip or at theintersectionwith a taxiwayor

anotherrunway.In thecaseof construction,suchasrunwaysor taxiways,wherethesurfacemustalsobe

flush with thestripsurface,a vertical facecanbeeliminatedby chamferingfrom thetopof theconstruction

to not lessthan30 cm below the strip surfacelevel.Otherobjects,the functionsof which do not require

themto beatsurfacelevel,shouldbe buriedto a depthof not lessthan30cm.

8.3 Gradingof a strip for precision approach runways

Chapter3.3.4.8,recommendsthat theportionof astripof an instrumentrunwaywithin at least75 m from

thecentreline shouldbegradedwherethecodenumberis 3 or 4. For a precisionapproachrunway,it may

be desirableto adopta greaterwidth wherethe codenumberis 3 or 4. Figure A-4 showsthe shapeand
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dimensionsof a wider strip that may beconsideredfor sucha runway.Thisstrip hasbeendesignedusing

informationon aircraft runningoff runways.The portion to begradedextendsto a distanceof 105 m from

the centreline, exceptthat the distanceis graduallyreducedto 75 m from thecentreline at both endsof

thestrip, for a lengthof 150m from the runwayend.

number is 3 or 4

9 Rlnwayendsafetyareas

9.1 Wherea runwayendsafetyareais providedin accordancewith Chapter3.considerationshould

begivento providinganarealongenoughto containoverrunsandundershootsresultingfrom a reasonably

probablecombinationof adverseoperationalfactors.On a precisionapproachrunway,the ILS localizeris

normally the first upstandingobstacle,andthe runwayendsafetyareashouldextendup to this facility. In

othercircumstances,the first upstandingobstaclemay bea road,a railroador otherconstructedor natural

feature.The provisionof a runwayendsafetyareashouldtakesuchobstaclesinto consideration.

9.2 Whereprovisionof a runway endsafetyareawould be particularly prohibitive to implement,

considerationwould haveto be given to reducingsomeof the declareddistancesof the runway for the

provisionof a runwayendsafetyareaand installationof anarrestingsystem.

9.3 Researchprogrammes,aswell asevaluationof actualaircraftoverrunsinto arrestingsystems,

have demonstratedthat the performanceof somearrestingsystemscan be predictableand effective in

ATT A-19



 THE OFFICIAL GAZETTE [LEGAL SUPPLEMENT]    —   B 16TH MAY, 2024 3088 

 

arrestingaircraftoverruns.

9.4 Demonstratedperformanceof an arrestingsystem can be achievedby a validated design

method,which canpredictthe performanceof thesystem.Thedesignand performanceshouldbe basedon

the type of aircraft anticipatedto use the associatedrunway that imposesthe greatestdemandupon the

arrestingsystem.

9.5 Thedesignof anarrestingsystemmustconsidermultiple aircraft parameters,includingbut not

limited to.allowableaircraftgearloads,gearconfiguration,tire contactpressure,aircraftcentreof gravity

and aircraft speed.Accommodatingundershootsmustalso be addressed.Additionally, the designmust

allow thesafeoperationof fully loadedrescueandfirefighting vehicles,includingtheir ingressandegress.

9.6 The information relating to the provision of a runwayendsafetyareaand the presenceof an

arrestingsystemshouldbe publishedin theAIP.

9.7 Additional information is containedin theAerodromeDesignManual(Doc 9157).Part1.

Figure A-5.Runway end safety'area for a runway where the codenumber is 3 or 4

10 Locationof threshold

General
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10.1.1 The threshold is normally locatedat the extremity of a runway, if there are no obstacles

penetratingabovetheapproachsurface.In somecases,however,dueto localconditionsit maybedesirable

to displacethethresholdpermanently(seebelow).Whenstudyingthelocationof a threshold,consideration

shouldalsobegiven to the heightof the ILS referencedatumand/orMLS approachreferencedatumand

the determinationof the obstacleclearancelimits. (Specificationsconcerningthe height of the ILS

referencedatumand MLS approachreferencedatumaregiven in Annex 10.Volume I.)

10.1.2 In determiningthat no obstaclespenetrateabovetheapproachsurface,accountshouldbetaken

of mobileobjects(vehicleson roads,trains,etc.)at leastwithin that portion of theapproachareawithin 1

200m longitudinallyfrom the thresholdandof an overallwidth of not lessthan150 m.

10.2 Displacedthreshold

10.2.1 If anobjectextendsabovetheapproachsurfaceandtheobjectcannotberemoved,consideration

shouldbegiven to displacingthethresholdpermanently.

10.2.2 To meet the obstaclelimitation objectivesof Chapter4, the threshold should ideally be

displaceddown the runway for the distancenecessaryto provide that the approachsurfaceis clearedof

obstacles.

10.2.3 However,displacementof the threshold from the runway extremity will inevitably cause

reduction of the landing distanceavailable,and this may be of greateroperationalsignificancethan

penetrationof theapproachsurfaceby markedand lightedobstacles.A decisionto displacethethreshold,

and the extentof such displacement,should thereforehaveregard to an optimum balancebetweenthe

considerationsof clearapproachsurfacesandadequatelandingdistance.In decidingthisquestion,account

will needto betakenof thetypesof aeroplaneswhich therunwayis intendedto serve,the limiting visibility

andcloud baseconditionsunderwhich the runwaywill be used,thepositionof theobstaclesin relationto

the thresholdandextendedcentreline and.in thecaseof a precisionapproachrunway,thesignificanceof

theobstaclesto thedeterminationof theobstacleclearancelimit.

10.2.4 Notwithstandingthe considerationof landingdistanceavailable,the selectedposition for the
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thresholdshouldnot besuchthat theobstaclefreesurfaceto thethresholdissteeperthan3.3percentwhere

thecodenumberis 4 or steeperthan5 percentwherethecodenumberis 3.

10.2.5 In theeventof a thresholdbeing locatedaccordingto thecriteria for obstaclefree surfacesin

the precedingparagraph,the obstaclemarking requirementsof Chapter6 shouldcontinueto be met in

relationto thedisplacedthreshold.

10.2.6 Dependingon the lengthof thedisplacement,the RVR at thethresholdcoulddiffer from thatat

the beginningof the runwayfor take-offs.The useof red runwayedgelights with photometricintensities

lower than the nominal valueof 10 000 cd for white lights increasesthat phenomenon.The impactof a

displacedthresholdon take-offminimashouldbeassessedby theOperatorof a Certified Aerodrome.

10.6.7 Provisionsin Annex 14. Volume I, regardingmarkingand lighting of displacedthresholdsand

someoperationalrecommendationscan be found in 5.2.4.9, 5.2.4.10.5.3.5.5, 5.3.8.1, 5.3.9.7. 5.3.10.3,

5.3.10.7and5.3.12.6.

11 Approachlightingsystems

11.1 TypesAND CHARACTERISTICS

11.1.1 Thespecificationsin this volumeprovidefor the basiccharacteristicsfor simpleand precision

approachlighting systems.Forcertainaspectsof thesesystems,somelatitudeis permitted,for example,in

the spacingbetweencentre line lights and crossbars.The approachlighting patternsthat have been

generallyadoptedare shown in FiguresA-7 and A-8. A diagramof the inner 300 m of the precision

approachcategoryII and III lighting systemis shownin Figure5-14.

11.1.2 The approachlighting configuration is to be provided irrespectiveof the location of the

threshold,i.e. whetherthe threshold is at the extremity of the runway or displacedfrom the runway

extremity.In both cases,theapproachlighting systemshouldextendup to the threshold.However,in the

caseof a displacedthreshold,inset lights areusedfrom the runwayextremity up to the thresholdto obtain

thespecifiedconfiguration.Theseinset lightsaredesignedto satisfythestructuralrequirementsspecified

in Chapter5, 5.3.1.9,andthe photometricrequirementsspecifiedin Appendix2, FigureA2-1 or A2-2.
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11.2.3 Flight pathenvelopesto beusedin designingthe lighting areshownin FigureA-6.

Figure A-6.Flight path envelopesto be used for lighting design for category I, II and III

operations
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A —SINGLE SOURCE B—BARRETTE

Figure A-7.Simpleapproach lighting systems
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11.2 Installationtolerances

Horizontal

1 1.2.1 Thedimensionaltolerancesareshownin FigureA-8.

1 1.2.2 The centreline of an approachlighting systemshould be ascoincidentas possiblewith the

extendedcentreline of the runwaywith a maximumtoleranceof ±15 J.

1 1.2.3 The longitudinal spacingof the centreline lights should be such that one light (or group of

lights) is locatedin thecentreof eachcrossbar,and the interveningcentreline lights arespacedasevenly

aspracticablebetweentwo crossbarsor a crossbaranda threshold.

11.2.4 Thecrossbarsand barrettesshouldbeat right anglesto thecentreline of theapproachlighting

systemwith a toleranceof ±30Q.if the patternin FigureA-8 (A) is adoptedor ± 2°. if FigureA-8 (B) is

adopted.

1 1.2.5 Whena crossbarhasto be displacedfrom its standardposition,any adjacentcrossbarshould,

where possible,be displacedby appropriateamountsin order to reducethe differencesin the crossbar

spacing.

1 1.2.6 Whena crossbarin thesystemshownin FigureA-8 (A) is displacedfrom its standardposition,

its overall lengthshouldbeadjustedso that it remainsone-twentiethof theactualdistanceof thecrossbar

from the point of origin. It is not necessary,however,to adjustthe standard2.7 m spacingbetweenthe

crossbarlights, but thecrossbarsshouldbekeptsymmetricalaboutthecentreline of theapproachlighting.

Vertical

1 1.2.7 Theidealarrangementis to mountall theapproachlights in thehorizontalplanepassingthrough

the threshold(see Figure A-9). and this should be the generalaim as far as local conditions permit.

However,buildings,trees,etc.,shouldnot obscurethe lights from theview of a pilot who is assumedto be

1° below theelectronicglide path in the vicinity of theoutermarker.
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11.2.8 Within a stopwayor clearway,and within 150 m of theendof a runway,the lights shouldbe

mountedasnearto thegroundaslocal conditionspermit in orderto minimizerisk of damageto aeroplanes

in theeventof an overrunor undershoot.Beyondthestopwayandclearway,it is not sonecessary'for the

lights to be mounted close to the ground, and therefore undulationsin the ground contourscan be

compensatedfor by mountingthe lightson polesof appropriateheight.

1 1 .2.9 It is desirablethat the lights be mountedsothat,as far aspossible,no objectwithin a distance

of 60 m on eachsideof thecentreline protrudesthroughtheplaneof theapproachlighting system.Where

a tall objectexistswithin 60 m of the centreline andwithin I 350 m from the thresholdfor a precision

approachlighting system,or 900 m for a simpleapproachlighting system,it may be advisableto install

the lights sothat the planeof theouterhalf of the patternclearsthetopof theobject.

1 1.2.10 In orderto avoid giving a misleadingimpressionof the planeof the ground,the lights should

not bemountedbelowa gradientof 1 in 66downwardsfrom thethresholdto a point 300m out.andbelow

a gradientof 1 in 40 beyondthe300m point. For a precisionapproachcategory'II and Ill lighting system,

morestringentcriteria may be necessary, e.g.negativeslopesnot permittedwithin 450m of thethreshold.

1 1.2.11 Centreline. The gradientsof thecentreline in any section(includinga stopwayor clearway)

shouldbeassmallaspracticable,andthechangesin gradientsshouldbeasfewandsmallascanbearranged

and should not exceed1 in 60. Experiencehasshownthat as one proceedsoutwardsfrom the runway,

rising gradientsin any sectionof up to 1 in 66.and falling gradientsof down to I in 40.areacceptable.

1 1.2.12 Crossbars.Thecrossbarlights shouldbesoarrangedasto lie on a straightline passingthrough

the associatedcentreline lights, and whereverpossiblethis line should be horizontal.It is permissible,

however,to mountthe lights on a transversegradientnot morethan 1 in 80, if thisenablescrossbarlights

within astopwayor clearwayto bemountednearerto thegroundon siteswherethereis a cross-fall.

11.3 Clearance of obstacles

1 1.3.1 An area,hereinafterreferredto asthe light plane,hasbeenestablishedfor obstacleclearance

purposes,andall lightsof thesystemarein thisplane.This planeis rectangularin shapeandsymmetrically

locatedabouttheapproachlighting system'scentreline. It startsat thethresholdandextends60 nt beyond
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theapproachendof thesystem,andis 120m wide.

1 1.3.2 No objectsarepermittedto existwithin theboundariesof the light planewhich arehigherthan

the light planeexceptasdesignatedherein.All roadsandhighwaysareconsideredasobstaclesextending

4.8 m abovethe crown of the road,exceptaerodromeserviceroadswhereall vehicular traffic is under

control of the aerodromeoperatorsand coordinatedwith the aerodrometraffic control tower. Railroads,

regardlessof theamountof traffic, areconsideredasobstaclesextending5.4 m abovethetopof the rails.

11.3.3 It is recognizedthat somecomponentsof electroniclandingaidssystems,suchas reflectors,

antennas,monitors,etc.,must be installedabovethe light plane.Every'effort should be madeto relocate

suchcomponentsoutsidetheboundariesof the light plane.In thecaseof reflectorsandmonitors,thiscan

bedonein manyinstances.

11.3.4 Wherean ILS localizer is installedwithin the light planeboundaries,it is recognizedthat the

localizer,or screenif used,mustextendabovethe light plane.In suchcasesthe heightof thesestructures

shouldbe held to a minimum and they shouldbe locatedasfar from the thresholdaspossible.In general

the rule regardingpermissibleheightsis 15 cm for each30 m thestructureis locatedfrom the threshold.

As an example,if the localizeris located300m from thethreshold,thescreenwill be permittedto extend

abovethe planeof theapproachlighting systemby 10 x 15 = 150cm maximum,but preferablyshouldbe

keptaslow aspossibleconsistentwith properoperationof the ILS.

1 1 .3.5 In locatinganMLS azimuthantennatheguidancecontainedin Annex10.VolumeI, Attachment

G,shouldbefollowed.Thismaterial,whichalsoprovidesguidanceoncollocatinganMLS azimuthantenna

with an ILS localizerantenna,suggeststhat the MLS azimuthantennamay besitedwithin the light plane

boundarieswhereit is not possibleor practical to locateit beyondthe outerend of the approachlighting

for theoppositedirectionof approach.If the MLS azimuthantennais locatedon the extendedcentreline

of therunway,it shouldbeasfar aspossiblefrom theclosestlight positionto the MLS azimuthantennain

thedirectionof therunwayend.Furthermore,the MLS azimuthantennaphasecentreshouldbeat least0.3

m abovethe light centreof the light position closestto the MLS azimuthantennain the directionof the

runwayend.(Thiscouldberelaxedto 0.15 m if thesiteis otherwisefreeof significantmultipathproblems.)

Compliancewith this requirement,which is intendedto ensurethat the MLS signalquality is not affected

by theapproachlighting system,could result in the partial obstructionof the lighting systemby the MLS
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azimuthantenna.To ensurethat the resultingobstructiondoesnot degradevisual guidancebeyondan

acceptablelevel, theMLS azimuthantennashouldnot belocatedcloserto therunwayendthan300m and

thepreferredlocationis 25 m beyondthe300m crossbar(thiswould placetheantenna5 m behindthelight

position330m from therunwayend).Wherean MLS azimuthantennais so located,a centralpartof the

300 m crossbarof the approachlighting systemwould alonebe partially obstructed.Nevertheless,it is

importantto ensurethatthe unobstructedlightsof thecrossbarremainserviceableall thetime.

11.3.6 Objectsexistingwithin the boundariesof the light plane,requiringthe light planeto be raised

in orderto meetthecriteriacontainedherein,shouldbe removed,loweredor relocatedwherethis can be

accomplishedmoreeconomicallythanraisingthelight plane.
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Figure A-8. Precisionapproach category I lighting systems
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Figure A-9. Vertical installation tolerance
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1 1.3.7 In some instancesobjects may exist which cannot be removed, lowered or relocated

economically.Theseobjectsmay be locatedsocloseto the thresholdthat theycannotbe clearedby the2

per centslope.Wheresuchconditionsexist and no alternativeis possible,the 2 per centslopemay be

exceededor a"stair step”resortedto in orderto keeptheapproachlightsabovetheobjects.Such"step”or

increasedgradientsshouldbe resortedto only when it is impracticableto follow standardslopecriteria,

andtheyshouldbe held to theabsoluteminimum.Underthiscriterion no negativeslopeis permittedin the

outermostportionof thesystem.

11.4 Considerationof theeffectsof reducedlengths

11.4.1 The needfor an adequateapproachlighting systemto supportprecisionapproacheswherethe

pilot is requiredto acquirevisual referencesprior to landingcannotbestressedtoo strongly.Thesafetyand

regularityof suchoperationsis dependenton this visualacquisition.Theheightaboverunwaythresholdat

which thepilot decidestherearesufficientvisualcuesto continuetheprecisionapproachandlandwill vary,

dependingon the type of approachbeingconductedand other factorssuchasmeteorologicalconditions,

groundandairborneequipment,etc.The requiredlengthof approachlighting systemwhich will supportall

thevariationsof suchapproachesis 900m. andthis shall alwaysbe providedwheneverpossible.

1 1.4.2 However,therearesomerunway locationswhereit is impossibleto providethe900m lengthof

approachlighting systemto supportprecisionapproaches.

1 1.4.3 In such cases,every effort should be madeto provide as much approachlighting systemas

possible.TheOperatorof aCertified Aerodromemay imposerestrictionson operationsto runwaysequipped

w ith reducedlengthsof lighting. Therearemanyfactorswhich determineat what heightthe pilot musthave

decidedto continuetheapproachto land or executea missedapproach.It mustbe understoodthat the pilot

doesnot makean instantaneousjudgementuponreachinga specifiedheight.Theactualdecisionto continue

the approachand landing sequenceis an accumulativeprocesswhich is only concludedat the specified

height. Unlesslights are availableprior to reachingthe decision point, the visual assessmentprocessis

impairedand the likelihood of missedapproacheswill increasesubstantially.Thereare many operational

considerationsw'hich mustbetakeninto accountby theOperatorof aCertified Aerodromein decidingif any

restrictionsarenecessaryto any precisionapproachandthesearedetailedin Annex6.
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12 Priority of installationof visualapproachslopeindicatorsystems

12.1 It has been found impracticableto developguidancematerial that will permit a completely

objectiveanalysisto be madeof which runway on an aerodromeshould receive first priority for the

installationof a visual approachslope indicator system.However,factorsthat must be consideredwhen

makingsucha decisionare:

(a) frequencyof use;

(b) seriousnessof the hazard;

(c) presenceof othervisualandnon-visualaids;

(d) typeof aeroplanesusingthe runway;and

(e) frequencyandtypeof adverseweatherconditionsunderwhich the runwaywill be used.

12.2 With respectto theseriousnessof thehazard,theordergiven in theapplicationspecificationsfor

a visualapproachslopeindicatorsystem,5.3.5.1 b) to e)of Chapter5, maybeusedasa generalguide.These

may besummarizedas:

(a) inadequatevisualguidancebecauseof:

1) approachesover wateror featurelessterrain,or absenceof sufficient extraneouslight in the

approachareaby night;

2) deceptivesurroundingterrain;

(b) serioushazardin approach;

(c) serioushazardif aeroplanesundershootor overrun;and

(d) unusualturbulence.

12.3 Thepresenceof othervisualor non-visualaidsis a very importantfactor.Runwaysequippedwith

ILS or MLS would generally receive the lowest priority for a visual approachslope indicator system

installation.It mustberemembered,though,thatvisualapproachslopeindicatorsystemsarevisualapproach

aids in their own right andcansupplementelectronicaids.Whenserioushazardsexist and/ora substantial

numberof aeroplanesnot equippedfor ILS or MLS usea runway,priority might be given to installing a

visual approachslopeindicatoron this runway.

12.4 Priority shouldbegiven to runwaysusedby turbojetaeroplanes.
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Wherea temporarilyunserviceableareaexists,it may bemarkedwith fixed-redlights.Theselightsshould

markthemostpotentiallydangerousextremitiesof thearea.A minimumof four suchlightsshouldbe used,

exceptwheretheareais triangularin shapewherea minimumof threelightsmaybeemployed.Thenumber

of lights shouldbe increasedwhentheareais largeor of unusualconfiguration.At leastonelight should

be installedfor each7.5 m of peripheraldistanceof the area.If the lights aredirectional,they shouldbe

orientatedsothatasfar aspossibletheir beamsarealignedin thedirectionfrom which aircraftor vehicles

will approach.Whereaircraft or vehicleswill normally approachfrom severaldirections,consideration

shouldbegivento addingextralightsor usingomnidirectionallights toshowtheareafrom thesedirections.

Unserviceablearealightsshouldbefrangible.Their heightshouldbesufficiently low to preserveclearance

for propellersandfor enginepodsof jet aircraft.

14 Rapidexit taxiwayindicatorlights

14.1 Rapid exit taxiway indicator lights (RETILs) comprisea set of yellow' unidirectional lights

installed in the runway adjacentto the centreline. The lights arepositionedin a 3-2-1 sequenceat 100 m

intervalsprior to the point of tangencyof the rapid exit taxiway centreline. They are intendedto give an

indicationto pilotsof the locationof the nextavailablerapid exit taxiway.

14.2 In low' visibility conditions.RETILs provideusefulsituationalawarenesscueswhile allowing the

pilot to concentrateon keepingtheaircrafton the runwaycentreline.

14.3 Following a landing, runway occupancytime has a significant effect on achievablerunway

capacity.RETILs allow pilots to maintaina good roll-out speeduntil it is necessaryto decelerateto an

appropriatespeedfor the turn into a rapid exit turn-off. A roll-out speedof 60 knots until the first RETIL

(three-lightbarrette)is reachedis seenastheoptimum.

EffectiveDate:31st March,2024 ATT A-33



 THE OFFICIAL GAZETTE [LEGAL SUPPLEMENT]    —   B 16TH MAY, 2024 3102 

 

15 Intensitycontrolof approachandrunwaylights

15.1 Theconspicuityof a light dependson the impressionreceivedof contrastbetweenthe

light and its background.If a light is to be usefulto a pilot by day whenon approach,it musthave

an intensityof at least2 000or 3 000cd,and in thecaseof approachlightsan intensityof theorder

of 20000cd is desirable.In conditionsof ven'brightdaylightfog it maynot bepossibleto provide

lights of sufficient intensityto beeffective.On theotherhand,in clearweatheron a dark night,an

intensityof theorderof 100cd for approachlights and50 cd for the runwayedgelights may be

found suitable.Even then, owing to the closer rangeat which they are viewed, pilots have

sometimescomplainedthat the runwayedgelightsseemedunduly bright.

15.2 In fog the amountof light scatteredis high. At night this scatteredlight increasesthe

brightnessof the fog over the approachareaand runway to the extentthat little increasein the

visual rangeof the lights can be obtainedby increasingtheir intensity beyond2 000or 3 000cd.

In anendeavourto increasetherangeat which lights would first besightedat night,their intensity

mustnot be raisedto anextentthata pilot might find excessivelydazzlingatdiminishedrange.

15.3 From the foregoing will be evident the importanceof adjustingthe intensity of the

lights of an aerodromelighting systemaccordingto the prevailingconditions,soasto obtainthe

best resultswithout excessivedazzlethat would disconcertthe pilot. The appropriateintensity

settingon any particularoccasionwill dependboth on the conditionsof backgroundbrightness

andthe visibility. Detailedguidancematerialon selectingintensitysettingfor differentconditions

is given in theAerodromeDesignManual(Doc 9157),Part4.

16 Signalarea

A signal area need be provided only when it is intended to use visual ground signals to

communicatewith aircraft in flight. Suchsignalsmay be neededwhen theaerodromedoesnot

havean aerodromecontrol tower or an aerodromeflight informationserviceunit, or when the

aerodromeis usedby aeroplanesnot equippedwith radio. Visual groundsignalsmay also be

useful in the caseof failure of two-way radio communicationwith aircraft. It should be
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recognized,however,that the type of information which may be conveyedby visual ground

signalsshouldnormally be availablein AIPs or NOTAM. The potentialneedfor visual ground

signalsshouldthereforebeevaluatedbeforedecidingto providea signalarea.

17 Rescueandfirefightingservices

17.1 Administration

17.1.1 Therescueandfirefighting serviceat anaerodromeshouldbeundertheadministrative

control of the aerodromemanagement,which should also be responsiblefor ensuringthat the

serviceprovidedis organized,equipped,staffed,trainedandoperatedin sucha mannerasto fulfil

its properfunctions.

17.1.2 In drawing up the detailedplan for the conductof searchand rescueoperationsin

accordancewith 4.2.1 of Annex 12 — Searchand Rescue,the aerodromemanagementshould

coordinateits plans with the relevantrescuecoordinationcentresto ensurethat the respective

limits of their responsibilitiesfor anaircraftaccidentwithin thevicinity of anaerodromeareclearly

delineated.

17.1.3 Coordinationbetweenthe rescueand firefighting serviceat an aerodromeand public

protectiveagencies,suchas local fire brigade,police force,coastguardand hospitals,shouldbe

achievedby prior agreementfor assistancein dealingwith anaircraftaccident.

17.1.4 A grid mapof theaerodromeand its immediatevicinity shouldbeprovidedfor theuse

of the aerodromeservicesconcerned.Information concerningtopography,accessroads and

locationof watersuppliesshouldbe indicated.This mapshouldbe conspicuouslypostedin the

control towerandfire station,andavailableon therescueandfirefighting vehiclesandsuchother

supportingvehiclesrequiredto respondto an aircraft accidentor incident.Copiesshouldalsobe

distributedto public protectiveagenciesasdesirable.

17.1.5 A grid mapof theaerodromeand its immediatevicinity shouldbeprovidedfor theuse

of the aerodromeservicesconcerned.Information concerningtopography,accessroads and
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locationof watersuppliesshouldbe indicated.This mapshouldbe conspicuouslypostedin the

control towerandfire station,andavailableon therescueandfirefighting vehiclesandsuchother

supportingvehiclesrequiredto respondto an aircraftaccidentor incident.Copiesshouldalsobe

distributedto public protectiveagenciesasdesirable.

17.1.6 Coordinatedinstructions should be drawn up detailing the responsibilitiesof all

concernedand the action to be taken in dealingwith emergencies.The Operatorof a Certified

Aerodromeshouldensurethatsuchinstructionsarepromulgatedandobserved.

17.2 Training

The training curriculumshould include initial and recurrentinstruction in at leastthe following

areas:

(a) airportfamiliarization;

(b) aircraft familiarization;

(c) rescueandfirefighting personnelsafety;

(d) emergencycommunicationssystemson theaerodrome,including aircraft fire-related

alarms;

(e) useof thefire hoses,nozzles,turretsandotherappliancesrequiredfor compliancewith

Chapter9, 9.2;

(f) applicationof the typesof extinguishingagentsrequiredfor compliancewith Chapter

9, 9.2;

emergencyaircraftevacuationassistance;

(g) firefighting operations;

(h) adaptationand useof structuralrescueand firefighting equipmentfor aircraft rescue

and firefighting;

(i) dangerousgoods;

(j) familiarizationwith firefighters'dutiesundertheaerodromeemergencyplan;and

(j) protectiveclothingandrespiratoryprotection.

17.3 Levelof protectiontobeprovided
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17.3.1 In accordancewith Chapter9, 9.2, aerodromesshouldbe categorizedfor rescueand

firefighting purposesandthe level of protectionprovidedshouldbeappropriateto theaerodrome

category'.

17.3.2 However,Chapter9. 9.2.3. permitsa lower level of protectionto be providedfor a

limited periodwherethenumberof movementsof theaeroplanesin thehighestcategorynormally

usingtheaerodromeis lessthan700in thebusiestconsecutivethreemonths.It is importantto note

that theconcessionincludedin 9.2.3is applicableonly wherethereis a wide rangeof difference

betweenthedimensionsof theaeroplanesincludedin reaching700movements.

17.4 Rescueequipmentfor difficult environments

1 7.4.1 Suitablerescueequipmentandservicesshouldbeavailableat an aerodromewherethe

areato becoveredby theserviceincludeswater,swampyareasor otherdifficult environmentthat

cannotbe fully servedby conventionalwheeledvehicles.This is particularly importantwherea

significantportion of approach/departureoperationstakesplaceovertheseareas.

17.4.2 The rescueequipmentshouldbecarriedon boatsor othervehiclessuchashelicopters

andamphibiousor air cushionvehicles,capableof operatingin theareaconcerned.Thevehicles

shouldbeso locatedthat theycanbe broughtinto actionquickly to respondto theareascovered

by theservice.

1 7.4.3 At an aerodromeborderingthe water,the boatsor othervehiclesshouldpreferablybe

locatedon theaerodrome,and convenientlaunchingor dockingsitesprovided.If thesevehicles

arelocatedoff theaerodrome,theyshouldpreferablybeunderthecontrolof theaerodromerescue

andfirefighting serviceor, if this is not practicable,underthecontrolof anothercompetentpublic

or privateorganizationworking in closecoordinationwith theaerodromerescueand firefighting

service(suchaspolice,military services,harbourpatrol or coastguard).

17.4.4 Boatsor other vehiclesshould haveas high a speedaspracticableso asto reachan

accidentsite in minimumtime.To reducethepossibility of injury duringrescueoperations,water
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jet-driven boatsare preferredto water propeller-driven boatsunlessthe propellersof the latter

boatsareducted.Shouldthe waterareasto be coveredby theservicebe frozen for a significant

periodof the year,the equipmentshould be selectedaccordingly.Vehiclesused in this service

should be equippedwith life rafts and life preserversrelatedto the requirementsof the larger

aircraft normally usingthe aerodrome,with two-way radiocommunication,and with floodlights

for night operations.If aircraftoperationsduringperiodsof low' visibility areexpected,it may be

necessaryto provideguidancefor the respondingemergencyvehicles.

17.4.5 The personneldesignatedto operatethe equipmentshouldbe adequatelytrainedand

drilled for rescueservicesin theappropriateenvironment.

17.5 Facilities

17.5.1 The provisionof specialtelephone,two-way radiocommunicationandgeneralalarm

systemsfor the rescueandfirefighting serviceis desirableto ensurethedependabletransmission

of essentialemergencyand routine information.Consistentwith the individual requirementsof

eachaerodrome,thesefacilitiesservethefollow ing purposes:

(a) direct communicationbetweentheactivatingauthorityand theaerodromefire station

in orderto ensurethe prompt alerting and dispatch of rescueand firefighting vehicles and

personnelin the eventof an aircraftaccidentor incident;

(b) direct communicationbetweenthe rescueandfirefighting serviceand the flight crew

of anaircraft in emergency;

(c) emergencysignalsto ensurethe immediatesummoningof designatedpersonnelnot on

standby duty;

(d) asnecessary,summoningessentialrelatedserviceson or off theaerodrome;and

(e) maintaining communication by means of two-way radio with the rescue and

firefighting vehicles in attendanceat an aircraftaccidentor incident.

17.5.2 The availability of ambulanceand medicalfacilities for the removalandafter-careof

casualtiesarisingfrom anaircraftaccidentshouldreceivethecarefulconsiderationof theOperator

of a Certified Aerodromeandshouldform partof theoverall emergencyplan establishedto deal
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with suchemergencies.

18 Operatorsof vehicles

18.1 Theauthoritiesresponsiblefor theoperationof vehicleson the movementareashould

ensurethat the operatorsare properlyqualified.This may include,asappropriateto thedriver’s

function,knowledgeof:

(a) thegeographyof theaerodrome;

(b) aerodromesigns,markingsand lights;

(c) radiotelephoneoperatingprocedures;

(d) termsandphrasesusedin aerodromecontrol including the ICAO spellingalphabet;

(e) rulesof air traffic servicesasthey relateto groundoperations;

(f) airport rulesandprocedures;and

(g) specialistfunctionsasrequired,for example,in rescueandfirefighting.

18.2 Theoperatorshouldbeableto demonstratecompetency,asappropriate,in:

(a) theoperationor useof vehicletransmit/receiveequipment;

(b) understandingandcomplyingwith air traffic control andlocal procedures;

(c) vehiclenavigationon theaerodrome;and

(d) specialskills requiredfor theparticularfunction.

In addition,as requiredfor any specialistfunction, the operatorshouldbe the holderof a valid

Guyanadriver’s licence,a valid Guyanaradiooperator’slicenceor otherlicences.

18.3 Theaboveshouldbe appliedas is appropriateto the function to be performedby the

operator,and it is not necessary'that all operatorsbe trained to the samelevel, for example,

operatorswhosefunctionsarerestrictedto theapron.

18.4 If specialproceduresapply for operationsin low visibility conditions,it is desirableto

verify anoperator'sknowledgeof the proceduresthroughperiodicchecks.
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19 The aircraft classificationnumber-pavementclassificationnumber

(ACN-PCN) METHOD OF REPORTING PAVEMENT STRENGTH

Applicableuntil 27 November2024

19.1 Overloadoperations

19.1.1 Overloadingof pavementscanresulteitherfrom loadstoo large,or from asubstantially

increasedapplication rate, or both. Loads larger than the defined (designor evaluation)load

shortenthedesignlife, whilst smallerloadsextendit. With theexceptionof massiveoverloading,

pavementsin their structuralbehaviourarenot subjectto a particularlimiting load abovewhich

they suddenlyor catastrophicallyfail. Behaviouris suchthata pavementcansustaina definable

load for an expectednumberof repetitionsduring its designlife. As a result,occasionalminor

overloadingis acceptable,whenexpedient,with only limited lossin pavementlife expectancyand

relativelysmall accelerationof pavementdeterioration.For thoseoperationsin which magnitude

of overloadand/orthefrequencyof usedo not justify a detailedanalysis,thefollow ing criteriaare

suggested:

(a) for flexible pavements,occasionalmovementsby aircraftwith ACN not exceeding10

percent abovethe reportedPCN shouldnot adverselyaffect the pavement;

(b) for rigid or compositepavements,in which a rigid pavementlayer providesa primary

elementof the structure,occasionalmovementsby aircraft with ACN not exceeding5 per cent

abovethe reportedPCN shouldnot adverselyaffect the pavement;

(c) if the pavementstructureis unknown,the5 percent limitation shouldapply;and

(d) theannualnumberof overloadmovementsshouldnotexceedapproximately5 percent

of the total annualaircraft movements.

19.1.2 Suchoverloadmovementsshouldnot normally be permittedon pavementsexhibiting

signsof distressor failureor whenthestrengthof thepavementor its subgradecouldbeweakened

by water.Whereoverloadoperationsareconducted,theOperatorof a Certified Aerodromeshould

reviewthe relevantpavementconditionregularly,andshouldalsoreview thecriteriafor overload

operationsperiodically sinceexcessiverepetition of overloadscan causesevereshorteningof
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pavementlife or requiremajorrehabilitationof pavement.

19.2 ACNS FOR SEVERAL AIRCRAFT TYPES

For convenience,severalaircraft typescurrently in usehavebeenevaluatedon rigid and flexible

pavementsfoundedon thefour subgradestrengthcategoriesin Chapter2, 2.6.6b). andthe results

tabulatedin theAerodromeDesignManual(Doc 9157),Part3.

19 The aircraft classification rating-pavement classification rating

(ACR-PCR) METHOD OF REPORTING PAVEMENT STRENGTH

Applicableasof 28 November2024

19.1 Overloadoperations

19.1.1 Overloadingof pavementscanresulteitherfrom loadstoo large,or from asubstantially

increasedapplication rate, or both. Loads larger than the defined (designor evaluation)load

shortenthedesignlife, whilst smallerloadsextendit. With theexceptionof massiveoverloading,

pavementsin their structuralbehaviourarenot subjectto a particular limiting load abovewhich

they suddenlyor catastrophicallyfail. Behaviouris suchthat a pavementcansustaina definable

load for an expectednumberof repetitionsduring its designlife. As a result,occasionalminor

overloadingis acceptable,whenexpedient,with only limited lossin pavementlife expectancyand

relatively small accelerationof pavementdeterioration.For thoseoperationsin which magnitude

of overloadand/orthe frequencyof usedo not justify a detailedanalysis,thefollow ing criteriaare

suggested:

(a) for flexible and rigid pavements,occasionalmovementsby aircraft with ACR not

exceeding10 per centabovethereportedPCRshouldnotadverselyaffectthe pavement;and

(b) theannualnumberof overloadmovementsshouldnotexceedapproximately5 percent

of the total annualmovementsexcludinglight aircraft.

19.1.2 Suchoverloadmovementsshouldnot normally be permittedon pavementsexhibiting
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signsof distressor failureor whenthestrengthof thepavementor its subgradecouldbeweakened

by water.Whereoverloadoperationsareconducted,theOperatorof aCertifiedAerodromeshould

reviewtherelevantpavementconditionregularly,andshouldalsoreviewthecriteria for overload

operationsperiodically sinceexcessiverepetitionof overloadscan causesevereshorteningof

pavementlife or requiremajor rehabilitationof pavement.

19.2 ACRS FOR SEVERAL AIRCRAFT TYPES

For convenience,a dedicatedsoftware is availableon the ICAO website,for computingany

aircraftACRsatanymasson rigid andflexible pavementsfor thefour standardsubgradestrength

categoriesdetailedin Chapter2, 2.6.6b).

20 Autonomousrunwayincursionwarningsystem(ARI WS)

Note 1.— Theseautonomoussystemsaregenerallyquitecomplexin designandoperationand,as

such,deservecareful considerationby all levelsof the industry,from the regulatingauthorityto

the end user.This guidanceis offered to providea morecleardescriptionof the system(s)and

offer somesuggestedactions required in order to properly implement thesesystem(s)at an

aerodromein anyState.

Note 2.— The Manual on the Preventionof Runway Incursion (Doc 9870) presentsdifferent

approachesfor the preventionof runwayincursion.

20.1 Generaldescription

20.1.1 Theoperationof an ARIWS is basedupon a surveillancesystemwhich monitorsthe

actualsituationon a runway and automaticallyreturnsthis information to warning lights at the

runway(take-off)thresholdsandentrances.Whenanaircraft is departingfrom a runway(rolling)

or arrivingat a runway(shortfinal), red warninglights at theentranceswill illuminate,indicating

that it is unsafeto enteror crossthe runway.Whenan aircraft is alignedon the runwayfor take¬

off andanotheraircraftor vehicleentersor crossestherunway,red warninglights will illuminate
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at thethresholdarea,indicatingthat it is unsafeto startthetake-off roll.

20.1.2 In general,an ARIWS consistsof an independentsurveillancesystem(primary radar,

multilateration,specializedcameras,dedicatedradar,etc.)and a warningsystemin the form of

extraairfield lighting systemsconnectedthrougha processorwhich generatesalertsindependent

from ATC directly to theflight crewsandvehicleoperators.

20.1.3 An ARIWS does not require circuit interleaving, secondary power supply or

operationalconnectionto othervisual aid systems.

20.1.4 In practice,not every'entranceor thresholdneedsto be equippedwith warning lights.

Eachaerodromewill haveto assessits needsindividually dependingon thecharacteristicsof the

aerodrome.Thereareseveralsystemsdevelopedoffering thesameor similar functionality.

20.2 Flightcrewactions

20.2.1 It is of critical importancethat flight crewsunderstandthe warningbeingtransmitted

by theARIWS system.Warningsareprovidedin nearreal-time,directly to theflight crew because

thereis notime for “relay” typesof communications.In otherwords,aconflict warninggenerated

to ATS which must then interpret the warning,evaluatethe situation and communicateto the

aircraft in question,would result in severalsecondsbeingtakenup whereeachsecondis critical

in theability to stoptheaircraft safelyand preventa potentialcollision. Pilotsarepresentedw ith

a globally consistentsignalwhich means“STOP IMMEDIATELY” and must be taughtto react

accordingly.Likewise,pilots receivinganATS clearanceto take-offor crossa runway,andseeing

thered light array,mustSTOPandadviseATS thattheyaborted/stoppedbecauseof thered lights.

Again, thecriticality of thetimeline involved is sotight that thereis no roomfor misinterpretation

of thesignal.It is of utmostimportancethat thevisual signalbeconsistentaroundtheworld.

20.2.2 It must also be stressedthat the extinguishingof the red lights doesnot, in itself,

indicateaclearanceto proceed.Thatclearanceis still requiredfrom air traffic control.Theabsence

of red warninglightsonly meansthat potentialconflictshavenot beendetected.
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20.2.3 In the eventthat a systembecomesunserviceable,oneof two thingswill occur.If the

systemfails in the extinguishedcondition,thenno proceduralchangesneedto be accomplished.

The only thing that will happenis the lossof the automatic,independentwarningsystem.Both

ATS operationsand flight crew procedures(in responseto ATS clearances)will remain

unchanged.

20.2.4 Proceduresshouldbedevelopedto addressthecircumstancewherethesystemfails in

the illuminatedcondition. It will be up to the ATS and/oraerodromeoperatorto establishthose

proceduresdependingon their own circumstances.It must be rememberedthat flight crewsare

instructedto “STOP” at all red lights. If theaffectedportionof thesystem,or theentiresystem,is

shutoff thesituationis revertedto theextinguishedscenariodescribedin 20.2.3.

20.3 Aerodromes

20.3.1 An ARI WS doesnot haveto beprovidedat all aerodromes.An aerodromeconsidering

the installationof sucha systemmay wish to assessits needsindividually, dependingon traffic

levels,aerodromegeometry,groundtaxi patterns,etc.Local usergroupssuchastheLocal Runway

SafetyTeam(LRST)canbeof assistancein thisprocess.Also, notevenrunwayor taxiwayneeds

to be equippedwith the lighting array(s),and not every installation requiresa comprehensive

groundsurveillancesystemto feed informationto theconflict detectioncomputer.

20.3.2 Although theremay be local specific requirements,somebasicsystemrequirements

areapplicableto all ARIWS:

(a) thecontrol systemandenergypowersupplyof thesystemmustbe independentfrom

any othersystemin useat theaerodrome,especiallytheotherpartsof the lighting system;

(b) thesystemmustoperateindependentlyfrom ATS communications;

(c) thesystemmustprovideagloballyacceptedvisualsignalthat is consistentandinstantly-

understoodby crews;and

(d) local proceduresshouldbedevelopedin thecaseof malfunctionor failure of a portion

of, or theentiresystem.
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20.4 AIR TRAFFIC SERVICES

20.4.1 The ARIWS is designedto be complementaryto normal ATS functions,providing

warningsto flight crewsandvehicleoperatorswhensomeconflict hasbeenunintentionallycreated

or missedduring normalaerodromeoperations.TheARIWS will providea direct warningwhen,

for example,groundcontrol or tower (local) control hasprovideda clearanceto hold shortof a

runwaybut theflight crewor vehicleoperatorhas"missed”thehold shortportionof theirclearance

and tower hasissueda take-offor landingclearanceto thatsamerunway,andthe non-readback

by theflight crewor vehicleoperatorwasmissedby air traffic control.

29.4.2 In thecasewhereaclearancehasbeenissuedandacrewreportsa non-compliancedue

to "red lights”, or abortingbecauseof "red lights”, then it is imperativethat thecontrollerassess

thesituationand provideadditional instructionsasnecessary.It may well be that the systemhas

generateda falsewarningor thatthe potentialincursionno longerexists;however,it mayalsobe

a valid warning.In anycase,additional instructionsand/ora newclearanceneedto be provided.

In a casewherethesystemhasfailed, then procedureswill needto be put into placeasdescribed

in 20.2.3and 20.2.4. In no caseshould the illumination of the ARIWS be dismissedwithout

confirmation that, in fact, thereis no conflict. It is worth noting that therehavebeennumerous

incidentsavoidedataerodromeswith suchsystemsinstalled.It is alsoworth notingthattherehave

beenfalsewarningsaswell, usuallyasa resultof thecalibrationof the warningsoftware,but in

anycase,thepotentialconflict existenceor non-existencemustbeconfirmed.

20.4.3 While many installationsmay have a visual or audio warning available to ATS

personnel,it is in no way intendedthatATS personnelbe requiredto actively monitor thesystem.

SuchwarningsmayassistATS personnelin quickly assessingtheconflict in theeventof a warning

andhelpthemto provideappropriatefurtherinstructions,but theARIWS shouldnot playanactive

part in the normalfunctioningof any ATS facility.

20.4.4 Eachaerodromewherethesystemis installedwill developproceduresdependingupon

its unique situation. Again, it must be stressedthat under no circumstancesshould pilots or

operatorsbe instructedto "crossthe red lights”. As indicatedpreviously,the useof local runway
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safetyteamscangreatlyassistin this developmentprocess.

20.5Promulgationof information

20.5.1 Information on the characteristicsand statusof an ARIWS at an aerodromeare

promulgatedin the A1P sectionAD 2.9 in PANS-A1M (Doc 10066).and its statusupdatedas

necessarythroughNOTAM or ATIS in compliancewith 2.9.1of this Annex.

20.5.2 Aircraft operatorsare to ensurethat flight crews'documentationinclude procedures

regardingARIWS andappropriateguidanceinformation,in compliancewith Annex6, Part I.

20.5.3 Aerodromesmay provideadditionalsourcesof guidanceon operationsand procedures

for their personnel,aircraftoperators,ATS andthird-partypersonnelwho may haveto deal with

an ARIWS.

21 Taxiway design guidancefor minimizing the potential for runway

INCURSIONS

21.1 Goodaerodromedesignpracticescanreducethepotentialfor runwayincursionswhile

maintainingoperatingefficiency and capacity.The following taxiway designguidancemay be

consideredto be part of a runway incursion preventionprogrammeas a meansto ensurethat

runway incursionaspectsareaddressedduring the designphasefor new runwaysand taxiways.

Within this focusedguidance,the prime considerationsare to limit the numberof aircraft or

vehiclesenteringor crossinga runway,provide pilots with enhancedunobstructedviews of the

entirerunway,andcorrecttaxiwaysidentifiedashot spotsasmuchaspossible.

21.2 The centreline of an entrancetaxiway shouldbe perpendicularto the runwaycentre

line, wherepossible.Thisdesignprincipleprovidespilots with an unobstructedview of theentire

runway,in bothdirections,to confirm that the runwayandapproachareclearof conflicting traffic

beforeproceedingtowardstherunway.Wherethetaxiwayangleis suchthat a clearunobstructed

view; in bothdirections,is not possible,considerationshouldbegivento providinga perpendicular

portion of the taxiway immediatelyadjacentto the runw'ayto allow for a full visual scanby the
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pilots prior to enteringor crossinga runway.

21.3 For taxiways intersecting with runways, avoid designing taxiways wider than

recommendedin this Annex.Thisdesignprincipleoffers improvedrecognitionof the locationof

the runwayholdingpositionandtheaccompanyingsign,markingand lighting visualcues.

21.4 Existingtaxiwaysw ider thanrecommendedin this Annex,canberectified by painting

taxi side stripe markingsto the recommendedwidth. As far as practicable,it is preferableto

redesignsuchlocationsproperlyratherthanto repaintsuchlocations.

21.5 Multi-taxiway entrancesto a runwayshould be parallel to eachotherand should be

distinctlyseparatedby an unpavedarea.Thisdesignprincipleallowseachrunwayholdinglocation

an earthenareafor theproperplacementof accompanyingsign,markingand lighting visual cues

at eachrunwayholding position.Moreover,the designprincipleeliminatesthe needlesscostsof

building unusablepavementandaswell asthecostsfor paintingtaxiwayedgemarkingsto indicate

suchunusablepavement.In general,excesspavedareasat runway holding positionsreducethe

effectivenessof sign,markingand lighting visualcues.

21.6 Build taxiwaysthat crossa runway as a single straighttaxiway. Avoid dividing the

taxiway into two aftercrossingtherunway.Thisdesignprincipleavoidsconstructing“Y-shaped"

taxiwaysknownto presentrisk of runwayincursions.

21.7 If possible,avoid building taxiwaysthatenterat themid-runwaylocation.Thisdesign

principlehelpsto reducethecollision risksat the mosthazardouslocations(high energylocation)

becausenormally departingaircraft havetoo muchenergyto stop,but not enoughspeedto take¬

off. beforecolliding with anothererrantaircraftor vehicle.

21.8 Provideclearseparationof pavementbetweena rapidexit taxiwayandothernon-rapid

taxiways entering or crossing a runway. This design principle avoids two taxiways from

overlappingeachother to createan excessivepavedareathat would confusepilots enteringa

runway.
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21.9 Avoid theplacementof different pavementmaterials(asphaltandcementconcrete)at

or nearthe vicinity of the runway holding position,as far as practicable.This designprinciple

avoidscreatingvisualconfusionasto theactuallocationof the runwayholdingposition.

21.10 Many aerodromeshavemorethan onerunway,notably paired parallel runways(two

runwayson onesideof theterminal),which createsa difficult problemin thateitheron arrival or

departureanaircraft is requiredto crossa runway.Undersuchaconfiguration,thesafetyobjective

here is to avoid or at least keep to a minimum the numberof runway crossings.This safety

objectivemay be achievedby constructinga "perimetertaxiway”. A perimetertaxiway is a taxi

routethat goesaroundtheend of a runway,enablingarrival aircraft (when landingsareon outer

runwayof a pair) to getto theterminal,or departureaircraft(whendeparturesareon outerrunway

of a pair) to get to the runway,without eithercrossinga runwayor conflicting with a departingor

approachingaircraft.

21.11 A perimetertaxiway would bedesignedaccordingto thefollowing criteria:

(a) Sufficientspaceis requiredbetweenthe landingthresholdandthe taxiwaycentreline

whereit crossesundertheapproachpathto enablethecritical taxiing aircraft to passunderthe

approach without penetratingany approachsurface.

(b) The jet blast impact of aircraft taking off should be consideredin consultationwith

aircraft manufacturers;theextentof take-offthrustshouldbeevaluatedwhendeterminingthe

locationof a perimetertaxiway.

(c) The requirementfor a runway end safetyarea,as well as possibleinterferencewith

landing systemsandothernavigationaidsshouldalsobe taken into account.For example,in

thecaseof an ILS. the perimetertaxiwayshouldbe locatedbehindthe localiserantenna,

not betweenthe localiser antennaand the runway, due to the potential for severeILS

disturbance,noting that this is harder to achieve as the distance between the

localizerandthe runway increases.

(d) Humanfactorsissuesshouldalsobe takeninto account.Appropriatemeasuresshould

be put in placeto assistpilots to distinguishbetweenaircraft that arecrossingthe runway and

thosethatare safelyon a perimetertaxiway.
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22 Aerodromemappingdata

22.1 Introduction

Chapter2, 2.1.2 and 2.1.3, relateto the provision of aerodromemappingdata.The aerodrome

mappingdatafeaturesarecollectedand madeavailableto the aeronauticalinformation services

for aerodromesdesignatedby Stateswith considerationof the intended applications.These

applicationsarecloselytied to an identified needandoperationalusewheretheapplicationof the

datawould providea safetybenefitor could be usedasmitigationof a safetyconcern.

22.2 Applications

22.2.1 Aerodromemappingdata include aerodromegeographicinformation that supports

applicationswhich improve the user’ssituationalawarenessor supplementsurfacenavigation,

thereby increasingsafety margins and operationalefficiency. With appropriatedata element

accuracy,thesedatasetssupportcollaborativedecision-making,commonsituationalawareness

andaerodromeguidanceapplications.The datasetsare intendedto be usedin the following air

navigationapplications:

(a) on-boardpositioningand routeawarenessincluding moving mapswith own aircraft

position, surfaceguidanceandnavigation;

(b) traffic awarenessincluding surveillanceand runway incursiondetectionand alerting

(suchas, respectively,in A-SMGCSlevels1 and2);

(c) groundpositioningandrouteawarenessincludingsituationaldisplayswith aircraftand

vehicles positionand taxi route,surfaceguidanceand navigation(suchasA-SMGCSlevels3

and4);

(d) facilitation of aerodrome-relatedaeronauticalinformation,includingNOTAMs;

(e) resourceandaerodromefacility management;and

(f) aeronauticalchartproduction.

22.2.2 The datamay also be usedin otherapplicationssuchastraining/flight simulatorsand

on-boardorgroundenhancedvision systems(EVS),syntheticvision systems(SVS)andcombined
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vision systems(CVS).

22.3 Determinationof aerodromesto be consideredfor collection of

AERODROME MAPPING DATA FEATURES

In orderto determinewhich aerodromesmay makeuseof applicationsrequiringthecollectionof

aerodromemappingdatafeatures,the following aerodromecharacteristicsmay beconsidered:

safetyrisksat theaerodrome;

visibility conditions;

aerodromelayout;and

traffic density.

Note.— Furtherguidanceon aerodromemappingdatacan be found in the Airport Services

Manual,Part8 — Airport OperationalService(Doc 9137)
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ATTACHMENT B. OBSTACLE LIMITATION SURFACES

OBSTACLE LIMITATION SURFACES
Note — The figure shcrws theobstaiJeMatron surfaces
at an ai'mlmmc with two nmways an mstmmcnt runway
and a non instrument runway both are also take off

Figure B-l
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ATTACHMENT C - AERODROME SAFETY MANAGEMENT SYSTEMS(SMS)

1 Introduction

1.1 Safetymanagementaddressesall of theoperationalactivitiesof theentireorganization.

The scopeof a Safety ManagementSystem(SMS) encompassesmost of the activities of the

organization,and all operationalactivities that support delivery of servicesand contain the

potential to generatehazards.The scopeof an SMS directly includesoperations,maintenance,

repair,supportservices,training andcheckingand otheroperationalactivities.The scopeof an

SMS indirectly includes,as appropriateand relevant to servicedelivery, other organizational

activitiesthatsupportoperationalactivities,suchasfinance,humanresourcesand legal.

1.2 An SMS must start with senior management.The managementof safety,as a core

businessfunctionof anorganization,requiresresources,just like anyothercorebusinessfunction.

The allocation of resourcesis eminently a function of senior management,in that senior

managementhas both the authority and the responsibility for resourceallocation. If senior

managementis not apprisedof therole andobjectivesof theorganization’sSMSor involvedatan

appropriatelevel in the organization’sSMS, it will not havean appreciationof theextentof the

threat that safety risks representto the capabilities of the organization. Without such an

appreciation,allocationof resourcesmay fall shortof real needs.

1.3 An SMS aimsto makecontinuousimprovementsto the overall level of safetyof an

organization.In accordancewith the natureof safetymanagementasa corebusinessfunction,an

SMSinvolvesnon-stop,daily hazardidentification,collectionandanalysis,safetyrisk estimation,

and implementationof mitigation strategies.Thereis no specificpoint at which anSMSstopsor

slows down. An SMS is a constant,never-endingoperationthat aims at maintainingand, if

possible, improving safety levels that are commensuratewith the organization'sstrategic

objectivesand supportingcorebusinessfunctions.In this sense,an SMS is profoundlydifferent

from the traditionalnotion of accidentinvestigation,which waitedfor an accidentto occur,then
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extractedanddistributedasmanysafetylessonsaspossibleteamedfrom theinvestigationin order

to preventsimilar accidents.An SMSactively looksfor hazards,continuouslyassessessafetyFs,

to containthembeforetheyresult in anaccident.

2 Safety management system

2.1 General

2.1.1 This chaptercoverstheprinciplesfor AerodromeSafetyManagementSystems.

2.1.2 A SafetyManagementSystem(SMS)shouldbeestablishedby anaerodromeoperator

for operationsandmaintenanceof its aerodrome.

2.1.3 Every operatorof a certified aerodromeshall establishand implementan operating

safetymanagementsystemat theaerodromes.

2.1.4 The informationcontainedin this Chapteris not intendedto bea prescriptiveformula

but servesto provide basicexplanationof the essentialcomponentsof an SMS. An aerodrome

operatorshouldstartto developits own SMStaking into accounttheseguidelinesandany other

supplementarymaterialthat the Authority may publishfrom time to time.

2.2 General featuresof an SMS

2.2.1 An SMS is a systematic,proactiveandexplicit processfor the managementof safety

risks.

2.2.2 An SMS is systematicbecausesafetymanagementactivitiesare in accordancewith a

pre-determinedplanandappliedin a consistentmannerthroughouttheorganization.A long-range

plan to keepthesafetyrisksof theconsequencesof hazardsundercontrol is developed,approved,

ATT C-2



 THE OFFICIAL GAZETTE [LEGAL SUPPLEMENT]    —   B 16TH MAY, 2024 3122 

 

implementedand operatedon a non-stop,daily basis.As a consequenceof their systematicand

strategicnature.SMS activitiesaim at gradualbut constantimprovement,asopposedto instant

dramaticchange.Thesystematicnatureof anSMSalsoleadsto a focuson processesratherthan

outcomes.Althoughoutcomes(i.e.Adverseevents)areduly consideredto extractconclusionsthat

supportthecontrol of safetyrisks, themain focusof anSMSis thecaptureof hazards,which are

the precursorsto outcomes,duringthecourseof theroutineoperationalactivities(processes)that

theorganizationengagesin duringdeliveryof services.

2.2.3 An SMS is proactive becauseit builds upon an approachthat emphasizeshazard

identification and safety risk control and mitigation, before eventsthat affect safety occur. It

involves strategic planning, seeking to keep safety risks under the constantcontrol of the

organization,insteadof engagingin repairactionwhenan adverseeventis experienced,andthen

reverting to “sleep mode” until the next adverseevent is experienced,and repair action is

reengaged.In orderto sustaineffectivehazardidentification,constantmonitoringis conductedof

operationalactivitiesnecessaryfor the provisionof services.This in turn allowsfor thecollection

of safetydataon hazards,allowing datadriven organizationaldecisionson safetyrisksand their

control,asopposedto formulatingdecisionson safetyrisks basedon opinion or, evenworse,on

biasor prejudice.

2.2.4 An SMS is explicit becauseall safetymanagementactivitiesaredocumented,visible

andthereforedefensible.Safetymanagementactivitiesandtheensuingsafetymanagementknow¬

howof theorganizationareformally recordedin official documentationthat isavailablefor anyone

to access.Thus,safetymanagementactivitiesaretransparent.In this respect,maintaininga“safety

library” is fundamental in ensuring that safety managementactivities and know-how are

documentedin formal organizationalstructures.

2.3 General description of an aerodromeSMS
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2.3.1 TheSMSappliesto all activitiesrelatedto therequirementsfor aerodromecertification

and for ensuringthe continuoussafe functioning of aerodromeoperations.The SMS should

permeatethroughout the aerodromeoperator organization and be implemented through a

continuingsafetyprogrambasedon acoherentpolicy that leadsto well- designedwork procedures.

The SMS should also extend to include interfacesbetweenthe aerodromeoperatorand its

suppliers,sub-contractors,agents,businesspartnersandotherrelevantexternalserviceproviders.

2.3.2 TheSMSshouldfocusprincipally on the hazardsassociatedwith theoperationof the

aerodromeand their effects upon thoseactivities critical to safety. It should provide for goal

setting,planningandmeasuringperformance,andshouldplaceemphasison organizationalsafety

rather than conventionalhealth and safetyat- work concerns.Active monitoring and auditing

processesshould be appliedto validatethat the necessarycontrolsidentified throughthe hazard

managementprocessareeffectively put in placesoasto ensurecontinuingactivecommitmentto

safetyandto achievecontinuousimprovementin safetyperformance.

2.3.3 An aerodromeoperator’sSMSdefineshow it intendsto manageaerodromesafetyas

an integral part of its businessmanagementactivities.TheSMSshouldbe woven into the fabric

of anaerodromeoperator’sorganizationand becomepartof its culture- theway peopledo their

jobs.

2.4 Aerodrome SMS Framework

Theframeworkfor an aerodromeSMS is describedin Appendix7 to this Manual

2.5 Safety policy

TheSMSshouldhaveacleardefinitionof thephilosophyandfundamentalapproachanaerodrome

operatorwill adoptfor themanagementof safetywithin its organization.This includesthesetting
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of policies on the processof safety managementand how they relate to the operationsand

maintenanceprocessesat anaerodrome.

2.6 Safety roles and responsibilities

TheSMSshouldhavea well-definedorganizationstructure,includingstaffing positions,linesof

responsibilityand clear assignmentof groupand individual safetyaccountabilitiesat all levels

involved in thesafetyprocesswithin theorganization.Thestaff positionsresponsiblefor thesafety

compliance of externally supplied servicesshould also be identified. The dedication and

involvementof top managementtowardssafety and safety practicesshould be clearly visible,

including their commitment to provide priority to tackle safety initiatives and setting aside

adequatetime, financial and humanresourcesnecessary'to attain the strategicsafetyobjectives

establishedby theorganization.

2.7 Safetycommittee(s)

The SMS should include forums for discussingsafety-relatedissuesfrom a cross-functional

perspectiveand for streamliningthe implementationof the safety managementplan acrossthe

aerodromeoperatororganization.This will providea meansof looking at safety from a broader

viewpoint, to review safetyachievementsand broadcastsafetyinformation.Safetycommittee(s)

could taketheform of a high-levelcommittee(s)aswell assub-committeeswith specificareasof

responsibility.

2.8 Safetystandards,goalsand strategy

TheSMSshouldhavea plan andstrategyinvolving settingof safetyperformancetargetsandthe

establishmentof a frameworkfor controlling risksto a level aslow asreasonablypracticable.
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2.9 Safetyassessment

The SMS should comprisea proactivemeansto assesssafety by seekingout potential safety

hazardsso as to enablethe evaluationand soundmanagementof the associatedrisks. Hazard

identification is the act of identifying any condition with the potential for causing injury to

personnel,damageto equipment,structuresor property,lossof material,or reductionof theability

to performa prescribedfunction.Risk managementinvolvesanalysingthe risksassociatedwith

an identified hazard,makingan assessmentof its potentialseverityand likelihood of occurrence,

andfinally developingandimplementingpreventiveor correctiveactionsto reducethe risksto an

acceptablelevel.Appropriatetools/techniquesfor the identificationof andactiononcritical safety

areas,which requirea higherlevel of safetymanagementintegrity,shouldalsobe usedin therisk

managementprocess,where needed.Hazard identification and risk managementshould be

performedin the following circumstances:

( 1) Throughregularreviews;

(2) Whenmajoroperationalchangesareplanned;

(3) When theorganizationis undergoingrapid change,suchasexpansionor downsizing;

introductionof new facilitiesor procedures;decommissioningof existingfacilitiesor

modificationof procedures,etc.;

(4) Whenkey personnelchangetakesplace.

The safety assessmentshould extend to the managementof contractswith external service

providers.Tenderor proposalinvitation documentsshall beassessedand reviewedto ensurethat

safetyrequirementsareadequatelydefinedanddocumentedfor the performanceby theexternal

serviceproviders.

2.10 Safety' monitoring

The SMS should have built-in active safety monitoring techniquesfor data collection, which

shouldinclude:
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(1) Routinedetailedinspectionsof specifictaskareas(e.g.usingsafetychecklists);

(2) Regularreviewsof appropriatenessandeffectivenessof currentmodesof operation

-equipmentperformance,process,practicesandprocedures;

(3) Internalauditsof compliancewith SMSrequirements;and

(4) Examinationof adequacyof SMSsetupandof managementand line commitment.

Safetyperformancerecordsshouldbedocumentedandusedasfeedbackto improvethesystem.

2.11 Safety reporting

Everyeventis anopportunityto learnvaluablesafetylessons.The lessons,however,will only be

understoodif theoccurrenceis analysedsothatall staff, includingmanagement,areawareof not

only what happenedbut also why it happened.This involves looking beyond the event and

investigating the contributing factors, e.g. organizational and human factors within the

organizationthatplayeda role in theevent.TheSMSdevelopedandmaintainedby theaerodrome

operator should therefore include proceduresfor the internal reporting and recording of

occurrences,hazardsandothersafetyrelatedissues.Theaerodromeoperatorshouldmakeuseof

appropriate,accurateandtimely collecteddatato identify therootcauseandto applythenecessary

correctiveafsfor aerodromeoccurrencereportingandinvestigations,asdetailedin section1 1.3of

this Manual.Thesafetyreportingsystemshouldencompassthefollowing fundamentalelements:

(1) System to allow staff to report hazards,events or safety concernsin a simple,

convenientandnonpunitiveway;

(2) Proceduresfor investigatingand analysingsafetydata,safety reportsand any other

safetyrelatedinformation;

(3) Methodsfor thecollection,storageanddistributionof data;

(4) Correctiveactionsandrisk reductionstrategies;

(5) On-goingmonitoring:and

(6) Validationof theeffectivenessof correctiveactions.
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2.12 Safety information disseminationand awareness

The SMS setupshould allow all safety-relatedinformation to be disseminatedthroughoutthe

organization.An aerodromeoperatorshouldendeavourto inform all staffasto wheresafetyrelated

information and messagescan be found and providea meansto keepstaff notified whenevera

potentialsafety threat is discovered.In this way, the entireorganizationwill becomeawareof

safetyissuesandunderstandthat thecompanyis activelyseekingto addresstheseissues.

2.13 Safety improvement

The SMS shouldencourageand allow opportunitiesfor all staff to proactivelyparticipatein the

safetyprocess.Staff shouldhavethe opportunityto feedbackand contributeto the development

and implementationof the SMS. Their involvement in the decision-makingprocessfosters

ownershipof the systemand helps to promotea positive safetyculture that is gearedtowards

continuousimprovementof safetyperformance.

2.14 Safetycompetencies

The SMS shouldaccountfor staff training andcompetency,including review and evaluationon

the adequacyof training providedto staff on safetyrelateddutiesandof thecertificationsystem

for testingtheir competency.An aerodromeoperatorshoulddocumentthe training requirements

for each area of work within the organization,including those required of external service

providers.The training should include initial, recurrentand updatetraining requirementsand.

wherenecessary,trainingspecificto theoperationof theSMS. It is recommendedthat a training

file be developedfor eachoperationalstaff, including management,to assistin identifying and

trackingstaff competenceandtraining requirements.

ATT C-8



 THE OFFICIAL GAZETTE [LEGAL SUPPLEMENT]    —   B 16TH MAY, 2024 3128 

 

2.15 SMSdocumentationand records

Up to dateinformationis essentialfor theaerodromeoperatororganizationto operatein a safeand

efficient manner in accordancewith current aerodromesafety regulations, standardsand

exemptions.The SMS developed by the aerodromeoperator should have a process for

documentingthe regulations,standardsand exemptionsby which it is regulatedfor the various

activities it conducts.Consolidateddocumentationdescribingeach componentof the SMS is

essentialif the aerodromeoperatorstaff are to understandhow the whole safety management

systemis integrated.Thesafetymanagementplanshouldbedocumentedin aSMSManual,where

all componentsof the systemstipulated in this section and their interrelationships/interfaces

clearly illustrated.The SMS Manual should be a controlled document,i.e. thereshould be a

systematicprocessto distribute, keep track and updatethe SMS Manual. Safety assessments

carried out, audit findings, preventive and corrective action and monitoring of follow-up

proceduresshouldbeduly recordedto facilitateeasyretrievalandauditing.

2.16 Safetyculture and promotion

The SMSshould include measuresfor safetypromotionand publicationof relevanteducational

materialson safetyinitiativesandaccidentprevention.

3 Aerodromeworksafety

3.1 General

3.1.1 An aerodromeoperatorshall plan and implement works to be carried out at an

aerodromeso as not to createany hazard to aircraft operationsor confusion to pilots. The

AerodromeManualsubmittedby anaerodromeoperatorshall includedetailsof theproceduresfor

planningandsafecarryingout of suchwork activitiesat theaerodrome.
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3.1.2 An aerodromeoperatorshall,in hisAerodromeManual,addresshowaerodromeworks

areto becarriedout sothat:

(a) Wheretheworksareof a naturethatwill disruptoperations,theseworksshall becarried

out with properplanning,consultationandcoordinationwith all pertinentpartiesin advance;and

(b) Wheretheworksareof a minor/maintenancenature,theseworksmay becarriedoutas

time-limitedworkswherenormalaircraftoperationsarenotdisruptedandthemovementareacan

be restoredto normal safetystandardsand any obstaclecreatedby thoseworks removedin not

morethan 10 minutes.Dependingon the natureandextentof eachactivity, time-limited works

may include minor maintenanceof markingsand lights, grassmowing, sweepingof aircraft

pavements,surveysandinspections,etc.

3.1.3 At a controlled aerodrome,the air traffic control unit may, at the requestof the

aerodromeoperator,vary' the time limits set out in paragraph1 1.2.1.2 (b) abovefor restoring

normalsafetystandardsor resumingaerodromeworks.A variationunderthis paragraphis subject

to suchconditionsastheair traffic control unit may impose.

3.2 Aerodrome work plans

3.2.1 Unlessanaerodromeisclosedduringworksin progress,or thework is of anemergency

nature,anaerodromeoperatorshallnot carryout aerodromeworks,otherthantime-limitedworks,

without properplanningin advance.

3.2.2 A plan shall be established,setting out the arrangementsfor carrying out those

aerodromeworks in coordination with all other operational,maintenanceand development

activitiesat theaerodrome.
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3.2.3 Whenpreparinga work plan,anaerodromeoperatorshouldconsult:

(a) Commercialair transportoperatorsusingtheaerodrome;

(b) Theaerodrome’sair traffic control unit; and

(c) If thework plan mayaffect its operations,theRescueandFire

(d) Fighting Service unit at the aerodromeso that the scopeand impact of work is

understoodby relatedaerodromeusersandserviceprovidersand to ensurethe safetyof aircraft

operationsat theaerodrome.

3.2.4 Theaerodromeoperatorshallensurethatclearandampleprior notification is provided

to theAeronauticalInformationServices,theaerodromeair traffic control unit, aircraftoperators

andotherusersor serviceprovidersof theaerodrome.Suchnotificationshall includetimely and

accuratepromulgationof AIP Supplementsor NOTAMs,with cleardetailsof theextentandperiod

of works.

3.2.5 An aerodromeoperatorshall be requiredto providean explanationof his work plan,

andanyalterationsor updatesthereof,to theAuthority uponrequest.

3.2.6 Aerodromeworks,for which a work plan is required,shall becarriedout in accordance

w ith thearrangementssetout in thework plan andanysubsequentalterationsor updates.

3.2.7 Thework planshouldaddressdetailsof anyspecialrequirementsor restrictionsarising

duringor on completionof theworks.

3.2.8 Thework planshouldoutlinedetails,if any,of specialarrangementsto bemadeduring

works if emergenciesor adverseweatherconditionsoccur.
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3.2.9 A work plan may not be requiredif the aerodromeoperatorclosesthe aerodrometo

aircraft operationswhile aerodromeworks arebeingcarriedout. The Authority, commercialair

transportoperatorsand all organizationsand personslikely to beaffectedby theclosureshall be

given reasonablenoticeof intentionto closetheaerodrome.

3.2.10 An aerodromeoperatorshall not close the aerodrometo aircraft operationsdue to

aerodromeworks unlessan A1P Supplementor a NOTAM giving noticeof theclosurehasbeen

issuednot lessthan 14 daysbeforetheclosuretakesplace.

3.2.11 A work plan is not required for emergencyaerodromeworks carried out to repair

damageto partof the manoeuvringarea,or to removean obstacle,or if the worksdo not require

any restrictionsto aircraft operations.Wherepracticable,a NOTAM giving the natureand time

anddateof the commencementof the urgentrepairworksshouldbe issued,asearly as possible,

beforethecommencementof theworks.

3.3 Managementand control of aerodromeworks

3.3.1 An aerodromeoperatorshouldensurethat aerodromeworks arecarriedout in accordance

with therequirementsof this Manual.

3.3.2 An aerodromeoperatorshouldappointa personresponsiblefor the safeand proper

executionof eachitem of aerodromeworks.This personshall be requiredto:

(1) Ensurethesafetyof aircraftoperationsis not affectedby theaerodromework plan;

(2) Ensurethat, whereapplicable,the aerodromeworks are notified by the issueof an

AIP Supplementor a NOTAM andthat thetext of eachAIP Supplementor NOTAM

pertaining to such notification conveysthe information on operationalrestrictions

accuratelyandclearly to aerodromeusersandserviceproviders;
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(3) Supply the air traffic control unit with whateverinformation necessaryto ensurethe

safetyof aircraftoperations;

(4) Discuss with the work organizationsinvolved, on a regular basis, any matters

necessaryto ensurethesafetyof aircraftoperations;

(5) Ensurethat unserviceableportionsof the movementarea,temporaryobstructionsand

limits of thework areasarecorrectly markedand lit in accordancewith the required

standardsandthework plan;

(6) ensurethat vehicles,plantandequipmentcarryingout aerodromeworksareproperly

markedandlit or areproperlysupervised;

(7) Ensurethat all requirementsunder the work plan pertainingto vehicles,plant and

equipmentand materialsarecompliedwith:

(8) Ensurethat accessroutesto work areasare in accordancewith that designatedin the

work plan andareclearly identifiedandthataccessis restrictedto theseroutes;

(9) Ensurethat excavationis carriedout in accordancewith the work plan and relevant

requirements,and in particular,that sufficient precautionsare takenso as to avoid

damageor lossof calibrationto any undergroundpoweror control cable,utilities or

otherservicesassociatedwith a precisionapproachand landing

(10) System,any navigationalaid or facility or equipmentessentialfor the safety of

aerodromeoperations;

(H) Report immediately to the aerodromeair traffic control unit and the aerodrome

operatorany incident,or damageto facilities, likely to affectair traffic controlservices

or thesafetyof aircraft;

(12) Provide adequatesupervisorsduty at the work areaswhile major works are in

progressandtheaerodromeis opento aircraftoperations;

(13) Ensurethat the aerodromeair traffic control unit is kept informed of the radio call

signsof vehicles used by the work organizationsthat are operatingin the aircraft

movementareas;
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(14) Removevehicles,plant and personnelfrom the movementareaimmediately,where

necessary,to ensurethesafetyof aircraftoperations;

(15) Ensurethat the movementarea is safe for normal aircraft operationsfollowing the

removalof vehicles,plantandequipmentandpersonnelfrom thework areas;

(16) In the caseof time-limited works, ensurethat the work areasare restoredto normal

safetystandardsnot lessthan 11 minutesbeforethe time scheduledfor openingthe

work areasto aircraftoperations;and

(17) Ensurethat floodlighting or any other lighting requiredfor carrying out aerodrome

worksis shieldedsoasnot to presenta hazardto aircraftoperations.

3.3.3 Thepersonresponsiblefor theaerodromeworksshouldbesatisfiedthat thework plan

is adequatelypreparedandthatsufficientsafetymeasuresareput in placeon the work siteat all

times during the executionof the aerodromeworks when the aerodromeis open to aircraft

operations.

3.3.4 An aerodromeoperatorshouldtakeall reasonablemeasuresto ensurethat aerodrome

worksarewellorganizedandthatall work personnelcarryout aerodromeworks in a mannerthat

will ensurethesafetyof aircraftoperations.

3.3.5 Persons,vehicles,plantandequipmentrequiredfor carryingoutaerodromeworksmust

not be permittedto enterthemovementareaor remainon it exceptfor thepurposeof carryingout

thoseworks.

3.3.6 Proceduresfor enteringthework areasshall beaddressedin thework plan.

3.4 Markers, markings, signsand lights
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3.4.1 Aerodromemarkers,markings,signsandlights requiredfor, or affectedby, aerodrome

worksshall beadjustedor installedin accordancewith theappropriateaerodromestandards.

3.4.2 Partsof the movementareathatareunserviceableasa resultof theaerodromeworks

beingcarriedout shall be markedand lit in accordancewith theappropriateaerodromestandards.

3.4.3 All obstaclescreatedasa resultof aerodromeworksbeingcarriedoutshall bemarked

and lit in accordancewith theappropriateaerodromestandards.

3.4.4 Vehiclesandplantusedin carryingoutaerodromeworksshallbemarkedandlit, where

necessary,in accordancewith theappropriateaerodromestandards.

3.5 Communication equipment

3.5.1 At a controlled aerodrome,a vehicle used by work partiescarrying out aerodrome

workson themovementareashouldbe equippedwith a radiofor two-waycommunicationswith

theaerodromeair traffic control unit.

3.5.2 For the purposeof communicationwith the air traffic control unit, eachvehicleused

for carryingout aerodromeworkson themovementareashouldbegivena call sign.

3.5.3 Any vehicleor plantthat is not:

(a) Markedor lit in accordancewith section1 1.1.4above;or

(b) If applicable,equippedwith a two-way radio, may only be used in carrying out

aerodromeworks if it is:
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(1) Usedunderthe direct supervisionof anothervehiclethat is equippedwith

a two-way radio set and which is responsiblefor escortingthe vehicleor

plantwithout radiowhencarryingout aerodromeworks;or

(2) Usedonly within the limits of appropriatelymarkedandlit work areas.

3.5.4 The driversof vehiclesequippedwith a radio for two-way communicationswith the

aerodromeair traffic control unit shall be properly trainedand be responsiblefor checkingthat

their radiosetsareswitchedon andserviceableatall timeswhenworking on the movementarea.

Note- Thetrainingrequirementsfor airsidevehicledriversarecontainedin ICAO Airport Service

ManualPart8-DOC 9137.

3.6 Works near aircraft movementareas

3.6.1 Theaerodromeoperatorshall refer to chapters6 and 7 of this Manual,ICAO Airport

ServicesManualPart6 to determinetheextentof work allowednearaircraftmovementareas.

3.6.2 Works on or nearaircraft movementareasor runwaystripsshouldbe carriedout as

quickly aspracticableto minimiseany potentialrisksarisingout of changesassociatedwith the

works in progress.

3.6.3 Whereworksareto beundertakenin thevicinity of navigationalor landingaidslocated

within the runw'ay strips, considerationsshould be taken to ensurethat neither the works nor

vehiclesor plantassociatedwith theworksmayaffect the performanceof theaids.

3.7 Completion of aerodromeworks
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3.7.1 On the completionof aerodromeworks and restorationof normal safetystandardsto

themovementarea,theaerodromeoperatorshouldcancelanyA1PSupplementor NOTAM issued

to adviceof thoseworks.

3.7.2 Attention is drawn to the requirementsfor an aerodromeoperator to inspect his

aerodrome,ascircumstancesrequire,to ensureaviationsafetyduring and immediatelyafter any

periodof constructionor repairof an aerodromefacility or equipmentthat is critical to thesafety

of aircraftoperations,andat anyothertime whenthereareconditionsat theaerodromethatcould

affectaviationsafety.

4 Aerodromeaccident/incidentreportingandinvestigation

4.1 Aerodrome occurrencereporting

4.1.1 This sectionprescribesthe requirementsfor reportingthe occurrenceor detectionof

defects,failures or malfunctionsat an aerodrome,its componentsor equipment,which could

jeopardizethe safeoperationof the aerodromeor causeit to becomea dangerto personsor

property.

4.1.2 Theobjectivesof the AerodromeOccurrenceReportareasfollowed:

(a) To ensurethat knowledgeof theseoccurrencesis disseminatedso that other persons

andorganizationsmay learnfrom them.

(b) To enablean assessmentto be madeby thoseconcerned(whetherinternalor external

to theaerodromeoperator)of thesafetyimplicationsof eachoccurrence,both in itself

and in relation to previoussimilar occurrences,so that they may takeor initiate any

necessaryaction.
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4.2 Reportable occurrencesand reporting procedures

4.2.1 An aerodromeoperatorshallnotify theAuthority of anyaccident,seriousincident,fatal

or seriousinjury occurringat his aerodrome- in accordancewith aerodromeoperator’sstandard

operating proceduresor as soon as practicable- and provide a detailed occurrencereport

thereafter.
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ATTACHMENT D - AERODROME OPERATOR. ORGANIZATIONS AND

DOCUMENTATION MANAGEMENT

1 Introduction

1.1 The provisionsof this Attachmentareprescribedin respectof theaerodromeoperator,

organizationanddocumentationmanagement.

1.1.1 An effectivemanagementstructureis essentialfor theoperationof aerodromes.Duties

and responsibilitiesof managersand seniorexecutivesmust be clearly defined in writing, and

chainsof commandsystematicallyestablished.

1.1.2 Thenumberandnatureof theappointmentsat anaerodromewill vary with thesizeand

complexityof theaerodromeandorganization.An excessof managerscanlead to fragmentation

of responsibilityandcontrol,andto asmuchdifficulty and inefficiencyastoo few. In general,the

appointmentof deputiesfor managerialpostsshall be kept to a minimumand particularcareshall

be takenin defining their functionsandresponsibilities.Theaerodromeoperatorshall ensurethat

the managementorganizationis adequateandproperlymatchedto theoperatingenvironmentand

commitments.

1.1.3 It is importantthat the operationalmanagementhasproperstatusin the organisation

andthepersonnelarecompetentwith suitablequalificationsandexperience.Thepositionsheld by

key operationsandmaintenancepersonnelshall be listed in theAerodromeManual.

1.1.4 Wheremaintenanceactivitiesor aircraft ground handlingservicesare performedby

externalcontractorsor agenciesand not directly by theaerodromeoperator,a seniorpostshall be

establishedto coordinatearrangementsand to providecontinuousliaison with the maintenance

contractorsor handlingagencies.It is the responsibilityof the aerodromeoperatorto ensurethat

his contractorsand/or agenciesare competentto perform their duties having regard to their

experience,equipment,organization,staffing,trainingandotherarrangements.
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1.1.5 Attention is drawn to the requirementfor aerodromeoperatorsto ensureproperand

efficient maintenanceof their aerodromefacilities and equipment.In addition, as part of the

aerodromeorganisation,the aerodromeoperator shall, in respectof his aerodrome,make

provisionsfor;

(a) appropriateair traffic servicesto ensurethesafetyof aircraft in theairspaceassociated

with theaerodrome;and

(b) aeronauticalinformation services,meteorologicalservicesand provision of security

andotherservicesrelatedto safety.

1.2 Aerodromeoperationalstaffandcompetency

1.2.1 An aerodromeoperatorshall employ an adequatenumberof qualified and skilled

personnelto perform all Safety Critical Activities for the operationand maintenanceof the

aerodrome.

1.2.2 An aerodromeoperatorshall ensurethat all personsperformingdutiesor providing

servicesat his aerodromeare trained in accordancewith the standardsfor training aerodrome

personnelsetout in his

AerodromeManual.

1.2.3 The Authority requiresthe competencyof specific post holders to be certified in

accordancewith the regulations,the aerodromeoperatorshall, employonly personspossessing

suchqualificationdefinedin 1.3. If for somereasononeor morethosepost-holderswill relinquish

(temporaryor permanent)that postfor morethanten(10)days,theaerodromeoperatoris required

to recommenda new personfor thepost(s)andsubmittherelevantqualificationto theGCAA for

approvalbeforeassigningthepersonto thepost.

1.2.4 In addition, an aerodromeoperatorshall implement programmesto upgradethe

competencyof the personnelreferredto in sub-paragraph1.2.1.above.
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1 .2.5 Aerodromeoperationalstaff hererefersto staff engagedin thedayto day operationof

the aerodromewhosedutieshavea bearingon aircraft safety.They includeaproncontrol staff,

rescueand firefighting personnel,bird control staff, airfield lighting and aircraft pavement

maintenancepersonnel,aircraft movementareainspectionstaff, etc.,who in the courseof their

dutiesareconcernedwith ensuringthat theaerodromeis safefor useby aircraftor arerequiredto

haveaccessto theaerodromemanoeuvringareasor apron.

1.2.6 For the purpose of certification and aerodromesafety managementsystem, an

aerodromeoperatorshall be requiredto satisfy the Authority that he hasan adequatenumberof

operationalstaff for the proposedaerodromeoperations.This requirementwill not be assessed

against a set formula, as there will clearly be a wide variation according to particular

circumstances.

1.2.7 Arrangementsfor thesupervisionof operationalstaff must be sensiblyrelatedto the

sizeof theorganizationandthenatureof theoperationandmustbe in thehandsof personshaving

the experienceand qualities necessaryto ensurethat the maintenanceis of high professional

standards.Thedutiesandresponsibilitiesof thesesupervisorypersonnelandtheir supportingstaff

shall bewell-defined.

1.2.8 All operationalpersonnelshall beproperlytrainedto performtheirdutiesin anefficient

andeffectivemanner.Apart from initial training,refreshertrainingshallalsobeprovidedat regular

intervals to ensure that a high standard is maintained.Training provisions including any

competencytestrequiredof staff shall bedetailedin theAerodromeManual.A recordof all such

trainingandtestsshall be kept up to date.

1.3 Minimum Qualificationfor SeniorPersonnel

1.3.1Senior/MangerAirport OperationsPersonnel

a) Airside,terminaland landsideoperationsand;

b) Airport emergencyservicesor ;

c) Safety'managementsystemor;
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d) Emergencyandcontingencyplanningor

e) 5 yearsrelevantexperiencein airportoperations.

1.3.2 Senior/ManagerAirport MaintenancePersonnel

a) Civil /ElectricalEngineeringDegreeor

b) Civil /ElectricalEngineeringDiplomaand3 years’experience;or

c) 5 yearsRelevantexperiencein maintenance.

Knowledgeof ICAO Annex 14 andor Airport Maintenancewill be an asset.

1.3.3 Senior/Managerresponsiblefor Safety

a) Safetymanagementsystemor;

b) Quality managementsystemor;

c) Auditing techniquesor:

d) 5 yearrelevantexperiencein airportsafety

Knowledgeof ICAO Annex 19 requirementswill be anasset.

1.3.4 SeniorAirport RescueandFire Fighting Personnel

a) 3 yearsExperiencein Airport Rescueand Fire Fighting (ARFF) and basic,intermediate

andadvancedfiremanshiptraining.

(a) The Basic FiremanshipTraining must be designedto equip entry level of ARFF

personnelwith the necessaryknowledgeandskills to performtheir tasks.Majority of

the training will be devotedto practicalexercisesinvolving pressure-fedfuel fires to

give ARFF personneladequateexposurerelatedto aircraft fire fighting.

(b) The IntermediateFiremanshipTraining mustbedesignedto equipexperiencedARFF

personnelwith the theory,principlesand practiceof fire stationmanagement,tactical

fire-fighting involving various emergenciesand fireground command to prepare

themfor their rolesasairport fire officers.Majority of the training will be devotedto

practicalexercises.

(c) The AdvancedFiremanshipTraining must be designedto equip senior fire officers

with the theory,principlesand practiceof fire stationmanagement,facilities and fire
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safetyplanning,aswell ascommandandcontrol at aircraft crashsite to preparethem

for their rolesasseniorfire officers.

1.4 Aerodromeoperationslibrary

1.4.1 An aerodromeoperatorshall maintainan adequatelibrary of maps,charts,guidance

material,operationsmanualsandotherdocumentsneededfor reference,planningandtheeffective

operationof theaerodrome.The library shall be kept in an orderly fashionand responsibilityfor

its maintenanceclearlydefined.

1.4.2 Arrangementsshall be madefor theamendmentof manuals,documentsandguidance

material,and for bringing the amendmentsto the noticeof the staff concerned.A recordof the

amendmentsshall be kept, and a system derived to ensure the effective promulgation of

informationto staffconcerned.

1.4.3 The minimum list of the documentsand publicationsthat must be kept and made

availablefor accessby staff is shownin AppendixF of this Manualof AerodromeStandards.

1.5 Instructionto aerodromeoperationalstaff

1.5.1 The AerodromeManual shall includea systematicprocedurefor bringing urgentor

temporaryinformationto thenoticeof aerodromeoperationsand maintenancestaff.

2.0 DOCUMENTS AND RECORD MANAGEMENT

2.1 Forms,documentsandrecords

2.1.1 Forms-An aerodromeoperatormay needto providevariousofficial formsandrecords

for useby theoperationalstaff. Unlessthe useof suchforms is self-explanatory,instructionsfor

their completionshall be included in the AerodromeManual.Copiesand recordsof the safety

relatedforms suchasforms for the inspectionof runway,taxiway, apron,equipment,marking.
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lighting etc.,therecordingof bird strikeoccurrenceandreportingof accidentsand incidentsshall

be madeavailableto all relevantstaff who needto usethem.

2.1.2 Safety Records- An aerodromeoperatorshall maintaina quality control systemto

ensurea systematicmeansof safekeepingsafetyrecordsthat would enableeffectivepreservation

of theserecordsand allow easeof retrieval.Theserecordsmust be kept for a minimum of 18

monthsoncetheyarenot officially requiredasevidencein an investigation.

Madethis| ^ay of May 2024.

Director-General

For the Guyana Civil Aviation Authority'
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