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DESCRIPTION

Part139providestheregulatoryrequirementgor the certification andperation ofaerodromes.
The layout prescribes

general requirements,

certification requirements,

operating requirements

security requirements for nesecurity designad aerodromesand

transitionprovision
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BULLETIN

This Partfirst cameinto forceon 1 January2004andnow incorporateshe following amendments:

Amendment Applicable Date

Amendmentl 1 April 2015
Amendmeng 1 May 2017
Amendmen8 13 November2018
Amendmend 1 April 2019
Amendmenb 4 Decembef019
Amendment 3 April 2023
Amendment 4November 2024
Amendmen8 21 March 2025
Amendmen® 19 November 2025

Summaryof amendments
Amendmen® aligns Part139with Amendment8of ICAO Annex4 Vol | and adoption of Aviation
industry best practices.

Amendment9:
(Dockets/16/CAR13986)

(@) New Rules
(1) Rule139.2 Definitions

(2) Rule139.201(b)Cybersecurity at Aerodromes

(3) Rule139.301Transitionprovisions of Appendix A.8,
Appendix D and Appendix 1.7

(4) Rule139.E.4.8Runway distance remaining signs
(5) Rule139.G.1.4Closed runway marking

(6) Rule139.G.4.3Unserviceability signs

(7) Rule139.G.4.4Unserviceability markers

(8) Rule139.H.2.4System Design

(9) Rule139.1.5.5 toRule139.1.5.7andRule 39.1.5.12 to
Rule139.1.5.14Apron management service

(b) Amendments
(1) Rule139.57Aerodrome emergency plan
(2) Rule139.73Correct eferencing

(3) Rule139.103Aerodrome emergency planaintenance

(4) Rule139.105Rescue and firefighting operational
requirements

(5 Rule139.201Aerodrome security requirements
(6) Rulel139.E.5.2Markings
(7) Rule139.E5.3Lights
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(8) Rule139.E.5.4Signs

(9) Rule139.G.1General

(10)Rule139.1.6Aircraft fuelingi Safety considerations
(11)Rule139.J.5Visual aids

(c) Editorials

Removal o fandréplacerieNtditsensad | 0
i mu g theé Agendices
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Subpart Ad General

139.1

Purpose

This Part prescribes:

(1)
(2)

139.2
(@)

rules governing the certification and operation of aerodromes; and
rules for security at certified aerodromes.

Definitions and Abbreviations

Definitions
In rulesmadeunderthe Act, unlesghe contextotherwiserequire$

Aerodrome beaconmeans an aeronautical beacon used to indicate the location of an
aerodrome from the air.

Aerodrome certificate means a certificate issued by the appropriate authority under
applicable regulations for the operation of an aerodrome.

Aerodrome elevationmeangheelevationof the highespoint of thelandingarea.

Aerodrome identification signmeansa sign placedon anaerodromeo aid in identifying
the aerodrome from the air.

Aerodrome referencepoint meanghedesignatedjeographicalocationof anaerodrome.
Aerodrome traffic density hasthefollowing meaning:

Light. Where the number of movements in the mean busy hour is not greater than 15 per
runway or typically less tha20 total aerodrome movements.

Medium. Where the number of movements in the mean busy hour is of the order of 16 to 25
per runway or typically between 20 to 35 total aerodrome movements.

Heavy. Where the number of movements in the mean busy hour is oflén@b26 or more
per runway or typically more than 35 total aerodrome movements.

Aeronautical beacon means an aeronauticground light visible at all azimuths, either
continuously or intermittently, to designate a particular point on the surface afatib.

Aeronautical ground light means any light specially provided as an aid to air navigation,
other than a light displayed on an aircraft.

Aeroplane reference field lengthmeans the minimum field length required for taieat
maximum certificated takeff mass, sekevel, standard atmospheric conditions, still air and
zero runwayslope, as shown in the appropriate aeroplane flight manual prescribed by the
certificating authority or equivalent data from the aeroplane manufacturer. Field length
means banced field length for aeroplanes, if applicable, or-@fkelistance in other cases.

Aircraft classificationnumber (ACN) meansanumberexpressingherelativeeffectof an
aircraft on a pavement for a specified standard subgrade category.

Aircraft classification rating (ACR) means a number expressing the relative effect of an
aircraft on a pavement for a specified standard subgrade category.

Aircraft stand meansa designatedareaon an apronintendedto be usedfor parkingan
aircratt.

Arresting systemmeansa systemdesignedto deceleratean aeroplaneoverrunningthe
runway.
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Autonomous runway incursion warning system (ARIWS)means A system which
provides autonomoudetectionof a potentialincursionor of the occupancyof an active
runwayandadirect warning to a flight crew or a vehicle operator.

Balked landing means a landingpanoeuvre that is unexpectedigcontinued at angoint
below the obstacle clearance altitude/height (OCA/H).

Barrette meanghreeor moreaeronautical grounlights closelyspacedn atransversdine
sothat from a distance they appear as a short bar of light.

Certified aerodrome means an aerodrome whose operator has been granted an aerodrome
certificate.

Contaminated runway means the condition of the runway surfé&eeontaminated when a
significant portion of the runway surface area (whether in isolated areas or not) within the
length and width being used is covered by one or more of the substances listed in the runway
surface condition descriptors.

Cyclic redundancy checkmeansamathematicahlgorithmappliedto thedigital expression
of data that provides a level of assurance against loss or alteration of data.

Dependent parallel approachesneans simultaneous approaches to parallel orperatiel
instrument runway whereradarseparation minimaetween aircrafon adjacent extended
runway centre lines are prescribed.

Displacedthreshold meansathresholdnot locatedat the extremityof a runway.

Dry runway means the condition of the runway surface is considered dry if its surface is
free of visible moisture and not contaminated within the area intended to be used.

Effective intensity means the effective intensity of a flashing light is equal to the ityensi
of a fixedlight of the samecolourwhichwill producethe samevisualrangeunderidentical
conditions of observation.

Ellipsoid height (Geodetic height)means the height related to the reference ellipsoid,
measured along the ellipsoidal outer northabugh the point in question.

Fixed light meansa light having constaniuminousintensitywhenobservedrom a fixed
point.

Foreign objectdebris (FOD) means an inanimatebject within themovement area which
has no operationar aeronauticafunction and which hasthe potentialto be a hazardto
aircraftoperations.

Frangible object means an object of low mass designed to break, distort or yield on impact
S0 as to present the minimum hazard to aircratft.

Ground handling meansservices necessaryforani r cr af t 6s arri val at
an airport, other than air traffic services.

Hazard beaconmeansanaeronauticabeacorusedto designate dangerto air navigation.

Holding bay means a defined area where aircraft can be held, or bypassedilitatéa
efficient surface movement of aircraft.

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

Identification beaconmeansan aeronauticabeaconemitting a codedsignalby meansof
which a particular point of reference can be identified.
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Independent parallel approachesmeans simultaneous approaches to parallel or- near
parallel instrument runways wheradarsepaation minimabetween aircrafon adjacent
extended runway centre lines are not prescribed.

Independent parallel departuresmeans simultaneous departures from parallel or-near
parallel instrument runways.

Intermediate holding position means a designated jitam intended for traffic control at
which taxiingaircraftandvehiclesshallstopandhold until furtherclearedo proceedwhen
soinstructed by the aerodrome control tower.

Landing area meansthat partof a movementareaintendedfor the landingor takeoff of
aircratt.

Landing direction indicator meansa deviceto indicate visually the direction currently
designated for landing and for ta&é.

Landside meanghosepartsof anairport,adjacenterrainandbuildingsor portionsthereof
thatare notairside, identified under this Part as relevant in the applicant security programme.

Laser-beam critical flight zone (LCFZ) means airspace in the proximity of an aerodrome
but beyond the LFFZ where the irradiance is restricted to a level unlikely to gianse
effects.

Laser-beamfree flight zone (LFFZ) meansairspacen the immediateproximity of the
aerodrome where the irradiance is restricted to a level unlikely to cause any visual disruption.

Laser-beam sensitive flight zone (LSFZ) means airspaceutside, and nohecessarily
contiguous with, the LFFZ and LCFZ where the irradiance is restricted to a level unlikely to
cause flashblindness or afteimage effects.

Lighting systemreliability meansthe probability that the completeinstallationoperates
within the specified tolerances and that the system is operationally usable.

Marker meansan objectdisplayedabovegroundlevel in orderto indicatean obstacleor
delineate a boundary.

Near-parallel runways meansortintersectingunwayswhoseextendedentrelines have
an angle of convergence/divergence of 15 degrees or less.

Non-instrument runway means a runway intended for the operation of aircraft using visual
approach procedures or an instrument approach procedure to a point beyond which th
approaclkshouldcontinue in visual meteorological conditions.

Normal flight zone (NFZ) means airspace not defined as LFFZ, LCFZ or LSFZ but which
shallbe protected from laser radiation capable of causing biological damage to the eye.

Obstacle.All fixed (whethertemporaryor permanentandmobile objects,or partsthereof,
that:

(a) are located on an area intended for the surface movement of aocraft;
(b) extend above a defined surface intended to protect aircraft irg tight

(¢} standoutsidethosedefinedsurfaces and that have been assessed as being atbazard
air navigation.

Obstacle free zone (OFZ) meansthe airspaceabovethe inner approachsurface,inner
transitional surfacesand balkedlandingsurfaceandthat portion of the strip boundedby
thesesurfaceswhich is not penetrated gny fixed obstacle other than a lemass and
frangibly mounted one required for air navigation purposes.
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Outer main gear wheel span (OMGWS)neans the distance between the outside edges of
the main gear wheels.

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

Pavement classification number (PCN)neans a number expressing the bearing strength
of a pavement for unrestricted operations.

Pavement classification rating PCR) means a number expressing the bearing strength of
a pavement.

Precision approach runway see Instrument runway.

Primary runway(s) meansrunway(s)usedin preferenceo otherswheneverconditions
permit.

Protected flight zonesmeans airspacspecificallydesignated tanitigate thehazardous
effects of laser radiation.

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

Road-holding position meansadesignategbositionat which vehiclesshouldberequiredto
hold.

Runway condition assessment matrixneans a matrix thatorrelates runway surface
descriptions, pilot braking action reports and vehicle deceleration observations to assign a
Runway Condition Code (RWYCC) to each third of the runway, enabling consistent and
safetyfocus performance assessments.

Runway condition code means a number describing the runway surface condition to be
used in the runway condition report.

Runway condition report means a comprehensive standardized report relating to runway
surface condition(s) and its effect on the aeroplane landing kedffgperformance.

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

Runway-holding position means a designated position intended to protect a runway, an
obstacle limitabn surfacepranILS/MLS critical/sensitiveareaatwhichtaxiingaircraftand
vehiclesshallstop and hold, unless otherwise authorized by the aerodrome control tower.

Runway surface condition(s)means a description of the condition(s) of the runway surface
used in the runway condition report which establishes the basis for the determination of the
runway condition code for aeroplane performance purposes.

Runway turn pad meansadefinedareaon aland aerodromedjacento a runwayfor the
purpose of completing a 1&gree turn on a runway.

Segregated parallel operationsneans simultaneous operations on parallel or-pasailel
instrument runways in which one runwiayused exclusivelfor approahes and the other
runway is used exclusively for departures.

Shoulder means an area adjacent to the edge of a pavement so prepared as to provide a
transition between the pavement and the adjacent surface.

Signmeans;
(a) Fixedmessagsign. Asignpresentingonly onemessage.
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(b) Variablemessagasign. Asigncapableof presentingseveralpredeterminednessages
or no message, as applicable.

Signalareameansanareaon anaerodromaisedfor thedisplayof groundsignals.

Slippery wet runway means a wet runway surface condition where the surface friction
characteristics of a significant portion of the runway have been determined to be degraded.

Standing watermeans the condition of runway surface is covered by water of depth greater
than3 mm.

Switch-over time (light) means the time required for the actual interdity light measured
in a given direction to fall from 5percentand recover to 5percentduring a power supply
changeover, when the light is being operated at intensitiespdr2&ntor above.

Take-off runway meansarunwayintendedor takeoff only.

Taxiway means a defined path on a land aerodrome established for the taxiing of aircraft
and intended to provide a link between one part of the aerodrome and amuioeling:

(@) Aircraft stand taxi lane. A portion of an apron designated as a taamcintended to
provide access to aircraft stands only.

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

(o) Rapid exit taxiway. A taxiwagonnected to a runwat an acute angle and designed
to allow landing aeroplanes to turn off at higher speeds than are achieved on other exit
taxiways thereby minimizing runway occupancy times.

Taxiway intersection meansajunctionof two or moretaxiways.

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

Touchdown zone meansthe portion of a runway, beyond the threshold,where it is
intendedlanding aeroplanes first contact the runway.

Usability factor meansthe percentageof time during which the use of a runway or
systemof runways is not restricted because of¢hesswind component.

Wet runway means the condition of the runway surfeeceovered by any visible dampness
or water up to and including 3 mm deep within the intended area of use.

(b) Abbreviations

ADG means Aeroplane design group
meansgroundbased augmentation system GHSP Ground Handling ser

GBAS : :

provider GSE Ground support equipment

OES means obstacles evaluation surfaces

OFS means obstacle free surface

RDRS | means runway distance remaining sign

SBAS | means satellitbased augmentaticsystem

ULD means unit load device

Vat means indicated airspeed at threshold

Ve means stalling speed or the minimum steady flight speed in the lan
configuration
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means stalling speed or the minimum steady flight speed in a spec

Vsig configuration

139.3 Requirement for certificate

(a) A personmust not operate an aerodrome except under the authority @feesdrome
operating certificate issued by the Director under the Act and in accordance with this Part
when serving any aeroplane:

(1) engaed in air operations to or from Papua New Guinea; and

(2) bhaving a passenger seating configuration of 20 seats or more, excluding any required
flight crew member seat, that is engaged in regular public transport for the carriage of
passengers within Papua N&uinea.

(b) A person operating an aerodrome who is not required to hold an aerodrome operating
certificate under paragraph (a)ayapply for an aerodrome certificate under this Part.

139.5 Application for certificate

An applicant for the grant of an aerodrome operating certifioatgtcomplete form CA139/01 and
submit it to the Director with:

(1) the exposition required by 139.97; and

(2) a payment of the appropriate application fee prescribed by regulations made urdsy the
and

(3) aplan of the aerodrome and its facilities certified by a registered surveyor; and
(4) evidence of lawful entitlement to use the place as an aerodrome.

139.7 Issue of certificate

An aerodrome operating certificateay be issued by the Director undde Act in accordance with
this Part if the Director is satisfied that:

(1) the applicant meets the requirements of Subpart B; and

2) the applicant, and the applicant dsarsfegni or
and proper persons; and

(3) thegranting of the certificate is not contrary to the interests of aviation safety.

139.9 Duration of certificate
(a) An aerodrome operating certificateaybe granted or renewed for a period of up to 5 years.

(b) An aerodrome operating certificate remains in éotmtil it expires or is suspended or
revoked

(¢) The holder of an aerodrome operating certificate that expires or is rexakstorthwith
surrender the certificate to the Director.

(d) The holder of an aerodrome operating certificate that is suspemastdorthwith produce
the certificate to the Director for appropriate endorsement.
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139.11 Renewal of certificate
(a) An application for the renewal of an aerodrome operating certifioattbe made on form
CA139/01

(b) The applicatiormustbe submitted to the Director at least 30 days before the certificate
expires

139.15 Exemptions
The Directormayexempt any person from any requirement in Subpart A, B, C, or D.

Subpart B 8 Certification Requirements

139.51 Personnel requirements

(a) An applicantfor the grantof an aerodromeoperatingcertificate must engage employor
contract:-

(1) a senior person identified as the Chief Executive who has the authority within the
applicantds organisation t o e @amssatonecant hat
be financed and carried out in accordance with the requirements and standards
prescribed by this Part; and

(2) asenior person designated as the Airport Manager or group of senior persons, who are
responsible for ensuring that the aerodrome asdoperation comply with the
requirements of this Part; and

(3) sufficient personnel to operate and maintain the aerodrome and its services and
facilities in accordance with the requirements of Subparts B, C, and D.

(b) An applicantfor the grant of an aerodromertificatemustestablish a procedure for initially
assessing and for maintaining the competence of personnel required to operate and maintain
the aerodrome and its services and facilities.

139.53 Aerodrome design requirements
An applicant for the grant of an aerodrome operating certifroatensure that

(a) the physical characteristics of the aerodrome, the obstacle limitation surfaces, the visual aids
for navigation and denoting obstacles and restricted areas, and the @guipnd
installations for the aerodrome are commensurate with:

(1) the characteristics of the aircraft that the aerodrome is intended to serve; and
(2) the lowest meteorological minima intended for each runway; and
(3) the ambient light conditions intended for theeoation of aircraft on each runway.

(b) the physical characteristics, obstacle limitation surfaces, visual aids, and equipment and
installationsprovided at the aerodromthat complies withthe applicable standards in
AppendicesC to I.

139.55 Aerodrome limitations

An applicant for the grant of an aerodrome operating certifioats when necessary for the safety
of aircraft operations at their aerodrome, establish appropriate limitations on the use of the aerodrome
that arise from the aerodrendesign or the facilities or services provided at the aerodrome.
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139.57 Aerodrome emergency plan

An applicant for the grant of an aerodrome operating certifigaist establish and maintain an
aerodrome emergency plémat complies witlihe applicable stedards inAppendixl.1, designedo
minimisethe possibilityandextentof personalnjury andproperty damage at, or in the vicinity of,
their aerodrome in aamergency.

139.59 Rescue and firefighting

An applicant for the grant of an aerodrome operating certifrnastprovide rescue and firefighting
capability at that aerodrontkatcomplies withthe applicable standargsescribedn AppendixI.2.
139.71 Public protection

(a) An applicantfor the grant of an aerodromeoperatingcertificate must provide at their
aerodrome, fencing or other suitable bartleat complies withthe applicable standards
prescribedn Appendix [10.

(b) Thesafeguardsequiredby paragrapt{a) must -

(1) in areas adjacent to the aerodrome operational area to which the public has direct
vehicle or pedestrian access:

()  be continuous barriers thatayinclude existing structures, gates and doors with
secured or controlled access; and
(i) be atleast 1200 millimetres in height; and

(2) in other areas, be of a construction and height appropriate to prevent incursion by
animals likely to endanger aircraft opéoas.

139.73 Wildlife hazard management

(a) An applicant for the grant of an aerodrome operating certificatst where anywildlife
presentsa hazardto aircraft operationsat their aerodrome,establishan environment
management programme to minimise or @liate the wildlife hazarthatcomplies withthe
applicable standargsescribedn Appendix 14; and

(b) Where there is potential for domestic animals to intrude into the movement areas of the
aerodrome, an applicant for an aerodrome operating certifiruagéconduct an awareness
programmewith residentsand settlementsin the vicinity of an aerodromeabout the
consequences of allowing domestic animals in their care to enter the aerodrome.

139.75 Notification of aerodrome data and information
An applicant for the grant of an aerodrome operating certificatst establish a procedure that
complywith AppendixB, to notify aeronautical informatioserviceproviderscertificatedunder Part
175:-

(1) of the aerodrome data and information; and

(2) of any limitation established under rule 139.55 on the use of the aerodrome; and

(3) as soon as practicable, of any changedffatts the use of the aerodrome.
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139.77 Movement data reporting

An applicant for the grant of an aerodrome operating certifinaist establish procedures for
collecting and reporting traffic movement data at the aerodrome on a monthly basis antha¢port
movement quarterly to the Director.

139.79 Aerodrome maintenance programme

An applicant for the grant of an aerodrome operating certifioaist establish a maintenance
programme, including preventive maintenance where appropriate, for maintainiagrtdtgome
facilities in a condition that does not impair the safety, security, regularity or efficiency of aircraft
operationghatcomplies withthe applicable standargeescribedn Appendix J.

139.81 Aerodrome inspection programme
An applicantfor the granbf anaerodromeperatingcertificatemust -

(a) establishan aerodromeinspectionprogrammefor ensuringthat the aerodromeand its
facilities are maintained in accordance with the requirements and standards of tlaisdPart;

(b) provide appropriate equipment for use in conducting the aerodrome inspections in
accordance with the programme required by paragrapand);

(¢) establish procedures for ensuring that qualified personnel to perform the aerodrome
inspections in accordanéth the programme required by paragraph (1); and

(d) establish a reporting system for ensuring prompt correction of unsafe aerodrome conditions
that is noted during an aerodrome inspection.

139.83 Visual aids for navigation i maintenance and checking
(a) An applicant for the grant of an aerodrome operating certiffoastestablish a maintenance
programme for the visual aids for navigation that are installed caetioelrome.
(b) Themaintenanc@rogrammeequired byparagraph{a) mustinclude:

(1) procedures fo ensuring that each visual aid for navigation provides reliable and
accurate guidance information to the users in accordance with the applicable standards
prescribed in Appendix J.5; and

(2) details on the number of lights thmaybe allowed to be unserviceable in each lighting
system to ensure continuity of guidance to the user; and

(3) procedures for restoring any unserviceable or deteriorated items back into service
without undue delay.

139.85 Works on Aerodromes

An applicant for tle grant of an aerodrome operating certificatestestablish procedures, including
precautions to be taken for ensuring that any works carried out on the aerodrome do not endanger
aircraft operations.

139.87 Ground Vehicles

(a) An applicantfor the grantof an aerodromeoperatingcertificatemustestablishprocedures
for limiting and controllingaccess by ground vehicles to the operational aoéabe
aerodrome.
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(b)

(c)

(d)

(e)

Under the procedures required fpgragraph (a), ground vehicle access to the operational
areas oflte aerodromenustbe limited to those vehicles that are necessary for the operation
of the aerodrome and the operation of aircratft.

When an aerodrome control service is in operation at the aerodrome, the procedures required
by paragraph (ahust -

(1) providefor the safe and orderly access to, and operation on the aerodrome operational
area of ground vehicles; and

(2) require each ground vehicle operating on the operational area of the aerodrome to be
controlled by:-

(i) two-way radio communications between trehicle and the aerodrome control
service; or

(i) if the vehicle does not have radio communications, an accompanying escort
vehicle that has twavay communication with the aerodrome control service; or

(ii) if it is not practical to have twway radio communicatiaor an accompanying
escort vehicle, by adequate measures such as signs, signals or guards for
controlling the vehicle; and

When an aerodrome control service is not in operation at the aerodrome, the procedures
required byparagraph (anustprovide for gound vehicles operating on the operational area
of the aerodrome to be controlled by signs or prearranged signals.

The procedures required by paragraph rfajst ensure that each employee, tenant, or
contractor who operates a ground vehicle on any porfitleaerodrome which has access

to the operational area of the aerodrome is familiar with, and complies with, the procedures
established by the certificate holder for the operation of ground vehicles aerttzome.

139.89 Unsafe conditions

An applicant for an aerodrome operating certificatest establish procedures for ensuring that
aircraft operations are restricted, or if necesgaopibited, on any part of the aerodrome where an
unsafe condition exists.

139.91 Documentation

An applicant for anaerodromeperatingcertificatemust -

(1)

(2)

hold copies of relevant documents necessary for the provision and operation of the
aerodrome and the associated services and facilities; and

establish a procedure for controlling the document required yoadlagraph (1) to ensure
that: -

() establish a procedure for controlling the document are available to personnel at each
location where personnel need access to the documentation; and

(i) every obsolete document is promptly removed from every point of issue; and

(ii) the current version of each item of documentation can be identified to prevent the use
of superseded material.
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139.93 Safety management system

(a)

(b)

(c)

An applicant for the grant of an aerodrome operating certificatst establish and
implement a safety management systhaicomplies withthe requirements of P&t00.

The safety management system required by paragraphust)include a runway safety
programme.

The safety management system required by paragrapmustoblige all users of the
aerodrome, including fixetase operators, ground handling agencies and other
organizations thgperformactivitiesindependenthat the aerodromen relationto flight or
aircrafthandling,to comply with the requirements laddwn by the aerodrome operator with
regard to safety at theerodrome.

139.95 Quality management system

An applicant forthe grant ofan aerodrome operatirgertificate must establish and implement a
guality management systeimtcomplies withtherequirements of Part 100.

139.96 Aerodrome Security Programme

An applicant for the grant of an aerodrome operating certificate for a setesiggnated airporhust
establish,implement and maintain an aerodromesecurity programmethat complies with the
requirements of Part 107.

139.97 Aerodrome exposition

(a)

An applicanfor thegrantof anaerodromeperatingertificatemustprovidetheDirector with
an exposition that contains the following:

(1) astatemensignedby the Chief Executiveon behalfof the applicant'sorganisation,
confirming that the exposition and any included manuals:

(i) define the organisation and demonstrate its means and methods for ensuring
ongoing compliance with this Part;dan
(i) is to be complied with at all times; and

(2) the titlesand names of the senior persons required by 139.51(a)(1) and (2); and

(3) the duties and responsibilities of the senior persons specified under paragraph(a)(2)
including matters for which they have responsibility to deal directly with the Director
on behalf othe organisation; and

(4) an organisation chart showing lines of responsibility of the senior person or persons
specified under paragraph (a)(2); and

(5) details of any limitations on the use of the aerodrome established under rule 139.55;
and

(6) details of each coent exemption granted to the applicant from any requirements
prescribed in Subparts A, B, C or D; and

(7) the aerodrome emergency plan required by rule139.57; and

(8) a statement of the rescue and firefighting category determined under 288 %0
descriptionof the following:
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)
(10)

(11)

(12)

(13)
(14)

(15)

(16)

(17)
(18)

(19)

(20)

(21)
(22)

(23)

(24)

() extinguishingagentsthat complies withthe applicable standardsrescribedn
139.1.2.8 to 139.1.2.24and

(i)  vehiclesthatcomplies withtheapplicable standargsescribedn 139.1.2.4Q and

(i) procedure andgrsonnethatcomplies withthe applicable standardsrescribed
in 139.1.2.41 to 139.1.2.4%nd

(iv) details of the response gability that complies withthe applicable standards
prescribedn 139.1.2.26 to 139.1.2.32and

(v) discrete commupation systemthat complies withthe applicable standards
prescribedn 139.12.38 to 139.1.2.39.

a description of the safeguards for public protection required by rule 139.71; and

details of tle environmental management programme when required by rule 139.73;
and

the procedures for the notification of aerodrome data and information required by rule
139.75; and

the procedures for the collection and reporting of traffic movement data required by
rule 139.77; and

the aerodrome maintenance programme required by rule 139.79; and

the aerodrome inspection programme, procedures and reporting system required by
rule 139.81; and

the procedures for preventive maintenance and checking of the aerodromaidsual
for navigation required by rule 139.83; and:

the procedures and precautions for any works on the aerodrome required by rule
139.85; and

the procedures for the control of ground vehicles required by rule 139.87; and

the procedures for limiting airctadperations if an unsafe aerodrome condition occurs
required by rule 139.89; and

the procedures for management and control of documents necessary for the provision
and operation of the aerodrome and the associated services and facilities required by
rule139.91; and

details of the safety management system required by rule139.93; and
details of the quality management system required by rule 139.95; and

a description of the measures taken to comply with the relevant security requirements
in rule part 107including details of the security awareness programme and procedures
required by rule 107.101(d)(8) and (9); or

the aerodrome security programme for a security designated airgmomplies with
therequirements of Part 107; and

the procedures tooatrol, amend, and distribute the exposition.

(b) Thea p p | i expositioningstbe acceptablt the Director.
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Subpart C 8 Operating Requirements

139.101 Continued compliance
A holder of an aerodrome operating certificatest -

(1) hold at least one complesad current coppf the aerodrome exposition required by rule
139.97 on the aerodrome; and

(2)  comply with all procedures, plans, systems and programmes detailed in the exposition; and

(3) make each applicable part of the exposition available to personnel whierigpse parts
to carry out their duties; and

(4)  continue tocomply with the requirements of Subpart B prescribed for aerodrome
certification under this Part; and

(5) notify the Director of any change of address for service, telephone number, or facsimile
number required by form CA 139/01 within 28 days of the change; and

(6) ensure the aerodrome exposition required by rule 139.97 remains acceptable to the
Director.

139.103 Aerodrome emergency plan i maintenance

A holder of an aerodrome operating certificatest maintain an aerodrome emergency piiaat
complies withtheapplicable standargwescribedn Appendix 1.1.12 and Appendix 1.1.13.

139.105 Rescue and firefighting i operational requirements

(a) Except as provided in paragraph (c), the holder of an aerodrome operating centifisate
provide on the aerodrome, during operations by aeroplanes having a certificated seating
configuration of 20 passengersd seats or
seat, that are engaged in regudablic transporfor the carriag®f passengers, the rescue
and firefighting capabilitythat complies withthe applicable standardprescribedin
139.1.2.8 to 139.1.2.24 and 139.1.2.40

(b) Except as provided in paragraph (c), if an increase in the movements or a change in the
type of air transport aeroplanes using the aerodrome results in an increase in the rescue and
firefighting category of the aerodrome applicable under rule 139.59¢thBcate holder
mustincrease the rescue and firefighting capability to the minimum required for that higher
categorythat complies withthe applicable standardsescribedn 139.1.2.8 to 139.1.2.24
and139.1.2.40

(c) Subject to paragrapfd), during any period of operations when the use of the aerodrome is
limited to aeroplanes having a lower specification than that normally applicable under rule
139.59, the certificate holdemayreduce the rescue and firefighting capability to a lower
level required for the aerodrome category corresponding to the highest specification
aeroplane regularly using the aerodrome provided:

(1) procedures for, and the persons having the authority to implement, the reductions are
included in the exposition reqed by rule 139.97:

(2) procedures for recall of the full aerodrome rescue and firefighting capability are
included in the exposition required by rule 139.97:
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(d)

(e)

(f)

(g)

(h)

(1)

139.107
(a)

(b)

139.109

(3) information on the reduction is forwarded to the Aeronautical Information Service
for appropriate pukication.

Any reduction in the rescue and firefighting capability under paragrapmysjnot be

implemented until the information is promulgated by the Aeronautical Information Service

for appropriate publication.

The holder of an aerodrome operatingtiieate must employ a system of preventive
maintenance of their rescue and firefighting vehicle or vehicles to ensure effectiveness of
the equipment and compliance with the required response time throughout the life of each
vehicle.

The holder of an aeroome operating certificatmustimmediately replace any required
rescue and firefighting vehicle that becomes inoperative to the extent that the certificate
holder cannot meet the response capabitltgt complies withthe applicable standards
prescribedn 1391.2.26 to 139.1.2.32with a vehicle that enables the certificate holder to
meet that capability.

If a replacement vehicle is not available immediately, the certificate holdstprovide
the notification required brule 139.117.

If the required response capability is not restored within 72 hours, the certificate holder
mustlimit regularpublic transporbn the aerodrome to those aeroplanes compatible with
the aerodrome category corresponding to theaieing operative rescue and firefighting
vehicle or vehicles.

The holder of an aerodrome operating certifioatest with the rescue and firefighting
equipment required under this Part and the number of trained personnel who are required
to assure an efé#éive operation, respond to each aircraft emergency during operations of
the kind specified in paragraph(a).

Aeronautical Study

The holder of an aerodrome operating certificatestmonitor operations and conduct an
aeronautical study when a significant change in aerodrome operations occunayhat
affect the safety of aircraft operations.

For the purpose of paragraph (a), a significant change in aerodrome operations include
(1) achange in aerodrome aircraft traffic,

(2) achange in aircraft operations type,

(3) achange in the aerodrome physical characteristics,

(4) anincrease in aerodrome accidents/incidents, or

(5) achange in airspace designation.

Aerodrome aircraft traffic management

Each holder of an aerodrome operating certificatistensure the provision of an aerodrome control
service at their aerodrome when so required by the Director in the interest of safety.

PNG Civil Aviation Rules 19-Nov-2025



Part 139 23

139.111 Aerodrome aircraft traffic services

When an ATS is required to be provided at the aerodrome the holder of the aerodrome operating
certificate must establish a written agreement with a holder of an air traffic service organisation
certificate issued in accordance with Part 172 for the pmvisf the ATS.

139.113 Apron management service

(a) The holder of an aerodrome operating certificamiest ensure that the aerodrome is
provided with an appropriate apron traffic management service, when such service is
warranted by the volume of traffic andesptingconditions.

(b) The holder of an aerodrome operating certificate for an aerodrome that has an aerodrome
control service and requires an apron management senviseensure the coordination
and safe, transition of aerodrome traffic between the apamragement service and the
aerodrome control service.

139.115 Protection of navigation aids & ATS facilities
A holder of an aerodrome operating certificatest -

(a) prevent any construction or activity on the aerodrome, or surrounding area that the
certificate holder has authority over, that could have an adverse effect on the operation of
any electronic or visual navigation aid or air traffic service facility on the aerodrome; and

(b) prevent, as far as it is within the certificate holder's authority, anyuptgsn of visual
or electronic signals of navigation aids for the aerodrome.

139.117 Aerodrome condition notification

The holder of an aerodrome operating certificatest in accordance with the procedure required by
rule 139.75, notify the Aeronauticaiformation Service, as soon as practicable (for the issue of a
NOTAM), of any aerodrome operational condition at the aerodromenthyaffect the safe operation

of aircratft.

139.119 Changes to certificate holder's organisation

(a) The holder of an aerodme operating certificatenust ensure that the aerodrome
exposition required by rule 139.97 is amended to remain a current description of the
aerodrome and its associated plans, programmes, services, systems, procedures, and
facilities.

(b) The certificate holdr must ensure that any amendments made to the aerodrome
expositionthat complies withthe applicable requirements of this Part and comply with
the amendment procedures contained in the exposition.

(¢) The certificate holdemustprovide the Director witla copy of each amendment to the
aerodrome exposition as soon as practicable after its incorporation into the exposition.

(d) If the holder of an aerodrome certificate proposes to change, or changes, the person
identified as the Chief Executive, or any of teenior persons required by rule
139.51(a)(2), the certificate holdaustnotify the Director prior to the change or as soon
as practicable after the change if prior notification is not possible.
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(e) The changes of persons referred to in paragraphidibeaccepted by the Director after
satisfactory demonstration of the fit and proper person criteria required by Section 50 of
the Act before being incorporated into t|

(f)y The Directormayimpose conditions under which the heldf an aerodrome operating
certificatemayoperate during or following any of the changes specified in paragraph (d)
and (e).

(g) The holder of an aerodrome operating certificatest comply with any conditions
imposed by the Director under paragraph (f).

(h) If any of the changes under paragraph (d) and (e) require an amendment to the aerodrome
operating certificate, the holder of the certificabeist forward the certificate to the
Director as soon as practicable for endorsement of the amendment.

(i) The holder ban aerodrome operating certificateistamend the holder's exposition as
the Directormayconsider necessary in the interests of safety.

139.121 Deviations

(a) The holder of an aerodrome operating certifigaggy deviate from any requirement of
Subpart C, or D if an emergency occurs requiring immediate action for the protection of
life or property involving carriage by air

(b) A certificate holder who deviates from a requirement of Subpart C, or D under paragraph
(a) mustprovide a written report to the Director as soon as practicable, but in any event
not later than 14 days after the emergency. The remastcover the nature, extent and
duration of the deviation.

Subpart D& Aerodrome Security

139.201 Non-security designated aerodrome security requirements
The holder of an aerodrome operating certificate that is not a security designated aenogsbme
addition to complying with the requirements of rule 139.71.:

(a) have a contingency plan to provide, when so reguy the Director:

(1) areas at their aerodrome for the screening of passengers and baggage:

(i) areasfor the screening of international passengers, crew, and their baggage,
prior to aircraft boarding:

(i) sterile areas where international passengers and clgecsto screening are
prevented from having access to unauthorised articles or contact with
unscreened persons:

(i) areas for the separation of arriving passengers and crew from departing
passengers during international deplaning to prevent arriving, transit,
transfer passengers and crew having contact with any person who has been
subject to screening; and

(2) measures to subject vehicles entering the aerodrome, and the items contained within
them, to screening and other appropriate security controls.

(b) complywith the following rules
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(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

designate an isolated aircraft parking position at their aerodtwat@omplies with
theapplicable standargwescribedn appendix Cl4; and

provide and maintain lighting, and emergency lighting in trenewf failure of the
normal lighting system, on any parking areas at their aerodrome used at night by
aeroplanes having a certificated seating configuration of 20 seats or more
passengers, excluding any required flight crew member seat, that are emgaged i
regular publidransportor the carriage of passengers; and

provide lighting, or have portable lighting available within 30 minutes, on any
designated isolated aircraft parking area at their aerodrome intendedsedat
night; and

establish procedas for identifying, reporting to the Director, and dealing with,
breaches of and deficiencies in, any security procedures established by the holder
and any provisions of any enactment relating to security at the aerodrome; and

establish and facilitate a agity awareness group in order to ensure sufficient
information is given to other organisations at the aerodrome to motivate security
awareness on the part of all personnel; and

convene, chair, and minute meetings of the security awareness group exdablish
under paragraph (c) at regular intervals not exceeding 12 months.

provide the following areas at their aerodrome for the screening of passengers and
baggage:

(i) areas for the screening of passengers, crew, and their baggage, prior to aircraft
boarding: ad

(i) sterile areas where passengers and crew subject to screening are prevented
from having access to unauthorised articles or contact with unscreened
persons: and

(i) areas for the separation of arriving passengers and crew from departing
passengers during daping to prevent arriving, transit, and transfer
passengers and crew having contact with any person who has been subject to
screening; and

provide areas at their aerodrome for the screening and searching of persons, items,
substances, and vehicles entgrand remaining within security areas or enhanced
security areas; and

ensure that concession areas at their aerodrome that are situated in an area
accessible to screened passengers are designed in such a way that they provide
access control measures stifint to prevent delivery to any screened person of:

() any unauthorised article; or
(i) any firearm; or

(i) any other dangerous or offensive weapon or instrument of any kind;
or

(iv) any ammunition; or

(v) any explosive substance or device, or any injurious substance or device of any
kind that could be used to endanger the safety of an aircraft or of the persons
on an aircraft; and
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(10)

(11)

(12)

(13)

(14)

(15)

(16)

(17)

design all areas required by paragraph (b)(7), (8) and (9) in such a ataiidi
provide access control measures sufficient to prevent any unauthorised persons
from entering the area; and

ensure that personnel engaged, employed or contracted by the certificate holder
required to carry out specific security tasksdergoinitial security awareness
training and recurrent training at an interval of not more than 2 year&l 2nthake
provision for the security of services including, but not limited to, energy supplies,
communications, sewerage and water supplies, in araeimimise the risk of such
services being used to interfere unlawfully with aviation operations; and

Each applicant for an aviation security service certificate must establish measures
and procedures to ensure appropriate steps are taken to minimise¢hcghts to
civil aviation operations, including:

(i) identifying critical information and communications technology systems and
data used for civil aviation purposes; and

(i) measures to prevent, respond to and rectify egltacks and corruption of
informationtechnology systems; and

(i) developing and implementing appropriate measures to protect itself from
unlawful interference in accordance with a risk assessment described in the
national civil aviation security programme.

affix signs at the perimeter of secyréreas or enhanced security areas within their
aerodrome; and

establish procedures to ensure that persons other than passengers, together with
items carried, must be screened prior to entry into airport security restricted areas;
and

ensure that persomsgher than passengers, together with items carried prior to entry
into a security area or an enhanced security area serving civil aviation operations
are subiject to;

(i)  screening and security controls;

(i) additional screening determined by a risk assessmerieccarut by the
aerodrome operator; and

ensure that vehicles being granted access to secure areas, or enhanced security
areas, together with items contained within them, are subjected to screening or other
appropriate security controls; and

ensure the use of appropriate screening methods capable of detecting the presence
of explosives and explosive devices carried by persons other than passengers on
their persons or in their items carried. In addition, where these methods are not
applied conhuously, theymustbe used in an unpredictable manner

Subpart Ed Transition Provisions

139.301 7 Transition
Transition provisionseferencedn Part 20 apply to this Part.

(&) APPENDIXA. GENERAL

A.8 Aeroplane Design Group

PNG Civil Aviation Rules 19-Nov-2025



Part 139 27

A.8.1 An ADG shallbe determined for each runway in accordance with the characteristics of the
critical aeroplane for which the runway is intended.

A.8.2 The ADGshallbe determined from Table-2, by selecting the ADG corresponding to the
highest values of indicated aiesgd at threshold and wingspan of the aeroplanes for which the
runway is intended.

Table A2. Aeroplane Design Group
(Refer rule A.8.2)

Aeroplane Design Indicated airspeed at Wingspan
threshold
Group

| Less than 169 km/h (91 kt) | and | Up to but noincluding 24 m

A Less than 169 km/h (91 kt) | and | 24 m up to but not including 36

IIB Less than 169 km/h (91 k and| Up to but not including 36
but not including 224 km/i
(121 kt)

lc 224 km/h (21 kt) up to but| and | Up to but not including 3é
not including 307 km/h (16
kt)

1] Less tharBO7 km/h (166 kt) | and | 36 m p to but not including2 m

\V Less tharBO7 km/h (166 kt) | and | 52 m up to but not including 6%
Vv Less tharBO7 km/h (166 kt) | and | 65 m up to but not including 8@
(b) APPENDIX C. PHYSICAL CHARACTERISTICS

C.12.9 The location of a runwaliolding position established in accordance with C.5hdlbe
such that a holding aircraft or vehicle will nofringe theinner approach surface, inner
transitional surfaces, balked landisgrface, approach surface, taié climb surface or
ILS/MLS critical/ sensitive area or interfere with the operation of radio navigation aids.
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(© APPENDIX D. OBSTACLE RESTRICTION AND REMOVAL
D.1 General

D.1.1 The aerodrome operatsinallestablish a process to prevent the growth of obstacles, both fixed
and mobile, thashouldaffect the safety or regularity of flight operations at an aerodrome.

D.2 Obstacle free surfaces (OFS)
D.2.1 Approach surface

D.2.1.1 Description. An inclined surface preceding the threshold.
D.2.1.2 Characteristics. The limits of the approach surfdwl comprise:

(&) aninner edge of specified length, horizontal and perpendicular to the extended centre
line of the runway and locadl at a specified distance before the threshold;

(b) two sides originating at the ends of the inner edge and diverging uniformly at a
specified rate from the extended centre line of the runway; and

c) an outer edge parallel to the inner edge.

D.2.1.3 The surface mentioned in D.2.1shall be varied when lateral offset, angular offset or
curved approaches are utilized; two sides originating at the ends of the inner edge and
diverging uniformly at a specified rate from the extended centre line of the lateral offset,
angular offset or curvedrgund track.

D.2.1.4 The elevation of the inner edghall be equal to the elevation of the midpoint of the
threshold.

D.2.1.5 The slope of the approach surfatellbe measured:

(&) when straighin approaches are utilizéd in the vertical plane coaining the centre
line of the runway and its extension; and

(b) when lateral offset, angular offset or curved approaches are ulizatbng any
straight part of the approach, in the vertical plane containing the centre line of the
lateral offset, angutaoffset or curved ground track or, along any curved part of the
approach, in the vertical plane tangent with the curved ground track.

D.2.1.6 Except where the approach surface is raised to comply with approach angles greater than
3.0°, the slope of thepproach surfacehallnot be greater than, and their other dimensions
not less than, those specified in Tabld Bor noninstrument runways and Table 2Dfor
instrument runways.

D.2.1.7 The slope of the approach surfaseall not be increased to facilimtthe growth of
obstacles.

D.2.1.8 Where the approach angle is lower than 3.0°, the slope of the approach shaihbe
decreased.

D.2.1.9 Where the slope of the obstacle protection surface of a visual approach slope indicator
system is lower than that indicated in Tabld &nd Table E2, the slope of the approach
surfaceshallbe decreased to match that of the obstacle protection surface.

D.2.1.10 Where the slope of the approach surface is reduced, corresponding adjustment in the length
of the approach surfaskallbe made to provide protection to a height equal to that reached
with the slopes and lengths in Tablelland Table EP.

PNG Civil Aviation Rules 19-Nov-2025



Part 139 29

D.2.111 On instrument approach runways, where the obstacle clearance height is higher than 150
m (500 ft) above the threshold, the length of the approach stiad@ot be less than:

(a) the value indicated in Table-B; or
(b) that necessary to reach thiestacle clearance height; whichever is greater.

Table D-1. Dimensions and slopes of approach surfa@ Non-instrument runways

Aeroplane design

I IIA-IIB IIC I11 v v
group
Distance from 30m 60 m 60 m 60 m 60 m 60 m
threshold
Length of inner edge 60 m*® 80 m<¢ 100 m? 125 m 135 m 150 m
Divergence 10 % 10 % 10 % 10 % 10 % 10 %
Length 1600 m® 2500 m*® 2500 m® 2 500 m® 2500 m* 2500 m®
Slope 5 %F 4 %" 3.33 %F 3.33%° 3.33 %" 3.33 %*

# Where runway width 1s above 23 m and up to 30 m, the length of inner edge is increased to 80 m.
® Where runway width is above 30 m. the length of inner edge is increased to 100 m.

¢ Where runway width is above 30 m and up to 45 m, the length of inner edge is increased to 100 m.
¢ Where runway width is above 45 m. the length of inner edge is increased to 110 m.

¢ See 4.2.1.10.

f See42.18and42.1.9.

Table D-2. Dimensions and slopes of approach surfage Instrument runways

Acroplane design I IIA-TIB TC 1 v v
group

Distance from 60 m 60 m 60 m 60 m 60 m 60 m
threshold

Length of inner edge 110m* 125m® 155 m* 175 m 185 m 200 m
Divergence 10% 10% 10% 10 % 10% 10%
Length 4500m*  4500m®  43500m* 4500m®  4500m* 4500m°
Slope 3.33%° 3.33%" 3.33%° 3.33%° 3.33%" 3.33%°

3 When the runway width is above 30 m. the length of inner edge is increased to 125 m.
® When the runway width is above 30 m, the length of inner edge is increased to 140 m.
¢ When the runway width is 30 m or less, the length of inner edge is decreased to 140 m.
¢ See4.2.1.10 and 4.2.1.11.

® See4.2.1.8and 4.2.1.9.

D.2.2 Transitional surfaces

D.2.2.1 Descriptiond Transitional surfaces. A complex surface along and at a specified distance
from the runway centre line and part of the side of the approach surface that slopes upwards
and outwards to a specified height.

D.2.2.2 Characteristic®. The limitsof a transitional surfacghallcomprise:

(a) a lower edge beginning on the side of the approach surface at the elevation of the
upper edge and extending down the side of the approach surface to the inner edge of
the approach surface and from there along a line extending parallel to and at a
specifieddistance from the runway centre line and its extension, to the end of the
strip; and
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(b) an upper edge located at 60 m above the elevation of the highest threshold of the
runway.

D.2.2.3 The elevation of a point on the lower edidpallbe:

(@) along tlke side of the approach surfade equal to the elevation of the approach
surface at that point; and

(b) along the runway centre line and its extension after the threshaddual to the
elevation of the nearest point on the centre line of the runway exténsion.

D.2.2.4 The slope of the transitional surfactmllbe measured in a vertical plane perpendicular to
the vertical plane containing the runway centre line or its extension.

D.2.2.5 The slope of the transitional surfagteallnot be greatethan 20 per cent.
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PLAN VIEW

TRANSITIONAL | _——

CROSS SECTION A-A

CROSS SECTION B-B

AXONOMETRIC VIEW

Figure D-1. Approach surface and transitional surfaces
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D.2.3 Inner approach surface

D.2.3.1 Descriptiond Inner approach surface. A rectangular portion of the approach surface
immediately preceding the threshold.

D.2.3.2 Characteristic®. The limits of the inner approach surfateallcomprise:

(@) aninner edge coincident with the location of the inner edge of the approach surface
but of its own specified length;

(b) two sides originating at the ends of the inner edge eteinding parallel to the
vertical plane containing the centre line of the runway; and

(c) an outer edge parallel to the inner edge.

D.2.3.3 The surface mentioned in D.2.3sBall be varied when lateral offset, angular offset or
curved approaches are i#éd; two sides originating at the ends of the inner edge and
extending parallel to the extended centre line of the lateral offset, angular offset or curved
ground track.

D.2.3.4 The dimensions of the inner approach surface forinstnument runwaghallnot be less
than those specified in Table®

D.2.3.5 The dimensions of the inner approach surface forprenision approach runwapallnot
be less than those specified in Tabld.D

D.2.3.6 The dimensions of the inner approach surface for precisiproagh runwayghallnot be
less than those specified in TableD

D.2.3.7 If the slope of the approach surface is reduced, the length of the inner approach surface

shallbe increased to provide protection to a height of 45 m (150 ft).

Table D-3. Dimensiors of inner approach surfaced Non-instrument runways

Aeroplane design

) I ITA-IIB IIC 111 v \'%
_group
Length of inner edge 60 m 80 m 100 m 110 m 120 m 120 m*
Length 900 m® 1125m®  1350m®  1350m® 1350m® 1350m°

2 The length of inner edge is increased to 140 m on those aerodromes that accommodate a code letter F aeroplane
that is not equipped with digital avionics that provide steering commands to maintain an established track
during the go-around manoeuvre.

b SeeD23.7.

Table D-4. Dimensions of inner approach surfacé Non-precision approach runways

i I IIA-IIB 11C I v v
group

Length of inner edge 80 m 80 m 120 m 120 m 120 m 120 m*
Length 1350m°  1350m® 1350m® 1350m® 1350m® 1350m°

2 The length of inner edge is increased to 140 m on those aerodromes that accommodate a code letter F aeroplane
that is not equipped with digital avionics that provide steering commands to maintain an established track during
the go-around manoeuvre.

b See D:235.7.
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Table D-5. Dimensions of inner approach surfacé Precision approach runways

Aeroplane design

) I ITA-IIB IIC III v \Y%
_group
Length of inner edge 90 m 90 m 120 m 120 m 120 m 120 m*
Length 1350m®  1350m®  1350m® 1350m® 1350m® 1350m°

2 The length of inner edge is increased to 140 m on those aerodromes that accommodate a code letter F aeroplane
that is not equipped with digital avionics that provide steering commands to maintain an established track during
the go-around manoeuvre.

b See D:2:3:7.

D.2.4

D.24.1

D.2.4.2

D.2.4.3

Inner transitional surfaces

Descriptiond Inner transitional surfaces:

(@) Norrinstrument and neprecision approach runways A complex surface at a
specified distance from the runway centre line consisting of two successive sections:
a first section that rises vertically gogiven height, followed by a second inclined
section that slopes upwards and outwards to a specified height; and

(b) Precision approach runwa§s A surface similar to the transitional surface but closer
to the runway.

Characteristic®. On noninstrument and nofrecision approach runways:
(a) the limits of the vertical section of the inner transitional suréad comprise:

(1) alower edge beginning on the side of the inner approach surface at a specified
height above the inner edge of tisairface, extending down the side of the
inner approach surface to its inner edge, from there along a line parallel to and
at a specified distance from the runway centre line, and its extension, to a
specified length after the threshold and from there,icadly to a specific
height; and

(2) an upper edge parallel to, and at a specified height above, the runway centre
line;

(b) the limits of the inclined section of the inner transitional sur&adl comprise:

(1) alower edge beginning at the end of teeir approach surface and extending
down the side of the inner approach surface to the upper edge of the vertical
section, from there along the upper edge of the vertical section; and

(2) an upper edge parallel to and at 60m above the elevation of theshigh
threshold of the runway.

Characteristic®. On precision approach runways, the limits of the inner transitional
surfaceshallcomprise:

(a) alower edge beginning at the end of the inner approach surface and extending down
the side of the innesipproach surface to the inner edge of that surface, from there
along a line parallel to and at a specified distance from the runway centre line and its
extension to the inner edge of the balked landing surface and from there up the side
of the balked landg surface to the upper edge; and

(b) an upper edge located at 60m above the elevation of the highest threshold of the
runway.
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D.2.4.4 On noninstrument and neprecision approach runways, the elevation of a hatlbe:
(@) onthe lower edge of theertical section:

(1) along the side of the inner approach surfaceequal to the elevation of the
inner approach surface at that point; and

(2) after the inner edge of the inner approach sur@acequal to the elevation of
the nearest point on the cenliree of the runway or its extension;

(b) on the upper edge of the vertical sectbnequal to a specific height above the
nearest point on the centre line of the runway or its extension;

(c) onthe lower edge of the inclined section:

(1) along the side ofhe inner approach surfaée equal to the elevation of the
inner approach surface at that point; and

(2) along the upper edge of the lower sectiorequal to the elevation of the upper
edge of the lower section at that point.

D.2.4.5 On precision approaatunways, the elevation of a point on the lower eslua| be:

(@) along the side of the inner approach surface and balked landing sirfegeal to
the elevation of the particular surface at that point; and

(b) along the runway centre line and its esiend equal to the elevation of the nearest
point on the centre line of the runway or its extension;

D.2.4.6 he slope of the inner transitional surfasballbe measured:

(&) between the inner edges of the inner approach surface and balked landicey surfa
a vertical plane perpendicular to the vertical plane containing the runway centre line
and its extension;

(b) before the inner edge of the inner approach surface:

(1) where straightn approaches are utilized: in a vertical plane perpendicular to
the vertical plane containing the runway centre line and its extension; and

(2) where lateral offset, angular offset or curved approaches are utilized: along any
straight part of the approach, in a vertical plane perpendicular to the vertical
plane containig the straight part of the approach or, along any curved part of
the approach, in the vertical plane tangent with the curved ground track.

D.2.4.7 The slope of the inner transitional surfaces for-mstrument runwaghallnot be greater
than, and théeight of the vertical section not lower than, that specified in Taile D

D.2.4.8 The slope of the inner transitional surfaces for-pogcision approach runwapallnot be
greater than, and the height of the vertical section not lower thargspibeified in Table
D-7.

D.2.4.9 The slope of the inner transitional surfaces for precision ruslvalynot be greater than
that specified in Table 8.
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Table D-6. Dimensions of inner transitional surface®d Non-instrument runways

Aeroplane design group I ITA-IIB Inc I v A%
Height of ﬂ.le vertical 6 m 6m 8.4 m 10m S5m 5m
section
Slope of the inclined 40%  40%  333%  333%  333%  33.3%
section
Length a a 1800m® 1800m° 1800m° 1800m°
* To the end of the strip.
® Or to the end of the runway, whichever is less.

Table D-7.  Dimensionsof inner transitional surfacesd Non-precision approach runways

Aeroplane design group I ITIA-IIB 1 (@ I v A\Y
Height of tl_m vertical 6m 6m Sm Sm Sm 5m
section
Slope of the nclined 40%  40%  333%  333%  333%  33.3%
Length a a 1800m® 1800m® 1800m° 1800m°
* To the end of the strip.
® Or to the end of the runway, whichever is less.

Table D-8.  Slopes of inner transitional surface® Precision approach runways

Aeroplane design group I ITA-TIB IIc I IV A%
Slope 40 % 40 % 33.3% 33.3% 33.3% 33.3%
Length a a a a a a
* See4.2.4.3.
D.2.5 Balked landing surface
D.2.5.1 Descriptiond Balked landing surface. An inclined surface located at a specified distance
after the threshold, extending between the inner transitional surfaces.
D.2.5.2 Characteristic®. The limits of the balked landing surfaskeallcomprise:
(@) an imer edge horizontal and perpendicular to the centre line of the runway and
located at a specified distance after the threshold,;
(b) two sides originating at the ends of the inner edge and diverging uniformly at a
specified rate from the vertical plane taning the centre line of the runway; and
(c) an outer edge parallel to the inner edge and located at 60 m above the elevation of
the highest threshold of the runway.
D.2.5.3 The elevation of the inner edgballbe equal to the elevation of the neagasnt on the
runway centre line.
D.2.5.4 The slope of the balked landing surfatellbe measured in the vertical plane containing
the centre line of the runway and its extension;
D.2.5.5 The slope of the balked landing surfatellnot be greater tima and its other dimensions

not less than, those specified in Tabl®D
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Table D-9. Dimensions and slopes of balked landing surface

g?;;‘l’gla“" design I IANIB  IIC I v v
Distance from a a 1800m® 1800m° 1800m® 1800m
{L.(;‘;egth of inner 9Om  9m  120m  120m  120m  120m°
gﬁl‘;‘;"g“““f (cach 10% 10% 10% 10% 10% 10%
Slope 5% 4% 333%  3.33%  333%  333%

a. End of the strip.

b. Or end of runway whichever is less.

c. The length of inner edge is increased to 140 m on those aerodromes that accommodate a code letter F aeroplane
that is not equipped with digital avionics that provide steering commands to maintain an established track during
the go-around manoeuvre.
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Figure D-2. Inner approach and inner transitional surfaces on a norprecision approach
runway
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Figure D-3. Obstaclefree zone on a precision approach runway

D.3 Obstacle evaluation surfaces (OES)

D.3.1 General

D.3.1.1 The holder of an aerodrome operating certifictall ensure that the obstacle evaluation
surfaces specified in D.5.2 have been established to pth&eixisting and/or intended

aeroplane operations at an aerodrome.

D.3.1.2 The characteristics and dimensions of the obstacle evaluation sudhakde in
accordance with the provisions contained in D.3.2 to D.3.6.

PNG Civil Aviation Rules 19-Nov-2025



Part 139

39

D.3.1.3 Where it is necessary to prese the accessibility of an aerodrome to existing and planned

operations, the provisions applicable to OFS contained in D.4.4 to Bhé&lBapply

obstacle evaluation surface.
D.3.2 Horizontal surface
D.3.2.1 Descriptiond Horizontal surface. A surface, arcombination of surfaces, located in a
horizontal plane, or in a series of horizontal planes, above an aerodrome and its environs.
D.3.2.2 Characteristic®. The outer limits of the horizontal surfaskallbe circular arcs centred

on runway thresholds jjoed tangentially by straight lines.

D.3.2.3 The height of the horizontal surfaskallbe measured above the aerodrome elevation.

D.3.2.4 A horizontal surfaceshallhave a radius of not less than, and a height of not greater than,
those specified in TabB-10.

Table D-10. Dimensions of horizontal surface

Aeroplane design group I-ITA 1B IIC I IV v
Radius 3350m  5350m  10750m 10750m 10750m 10 750 m
Height 45 m 60 m 90 m 90 m 90 m 90 m
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Figure D-4. Horizontal surface

D.3.3  Surface for straightin instrument approaches

D.3.3.1 Descriptiond Surface for straighin instrument approaches. A combination of surfaces,
located in a series of horizontal planes above an aerodrome and its environs.

D.3.3.2 Characteristic®. The surface for straighh instrument approachesall consistof:
(@) alower part corresponding to the horizontal surface applicable to ADG I;

(b) an upper part corresponding to that part of the horizontal surface applicable to ADG
Il and Ill extending beyond the lateral limit of the lower section and delineated by the
redangle of following sides:

(1) two shorter sides perpendicular to and centred on the runway centre line and
its extension; and

(2) two longer sides extending parallel to the runway centre line and its extention
from a given distance before and after the threstaltse runway.
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D.3.3.3 The heights of the lower section and upper seci@ilbe measured above the aerodrome
elevation.

D.3.3.4 The heights of the surface for straightinstrument approacheall not be greater than,
and its other dimensions not ¢ethan, those specified in Tablell.

Table D-11. Dimensions of surface for straightin instrument approaches

Aeroplane design group ItoV
Lower section 45m
Height
Horizontal
Length OES as
per ADGI
Height 60 m
Upper section Length of shorter side 7410 m

Length of longer side from

the threshold or thresholds >350m

—
B

-
|n]

Ls

‘ Plan view ‘

| Cross section A-A |

Oosss=dian BB

| Axonometric view |

Figure D-5. Surface for straight-in instrument approaches
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D.3.4
D.34.1

D.3.4.2

D.3.4.3

D.3.4.4

D.3.4.5

D.3.4.6

D.3.4.7

D.3.4.8

Surface for precision approaches

Descriptiond Surface for precision approaches. A complex surface composed of:
(@) an approach component consisting of an inclined surface preceding the threshold;

(b) a missed approach component consisting of an inclined surface located at a specific
distance after the threshold;

(c) transitional components consisting of complex surfaces at a specified distance from
the runway centre line and along the approach component and missed approach
component, that slopes upwards and outwards; and

(d) alower omponent specified by a rectangular surface within the inner edges of the
above components.

Characteristic®. The limits of the approach component of the surface for precision
approacheshallcomprise:

(@) aninner edge of specified length, hontal and perpendicular to the extended centre
line of the runway and located at a specified distance before the threshold;

(b) two sides originating at the ends of the inner edge and diverging uniformly at a
specified rate from the extended centre linthefrunway to a specified distance and
diverging uniformly thereafter at another specified rate for the remainder of the
length of the approach component; and

(c) an outer edge parallel to the inner edge.

The elevation of the inner edge of the mg@ezh componerghallbe equal to the elevation
of the midpoint of the threshold.

The slope of the approach componshall be measured in the vertical plane containing
the centre line of the runway and its extension.

Characteristic®. The limits of the missed approach component of surface for precision
approacheshallcomprise:

(&) aninner edge of specified length, horizontal and perpendicular to the extended centre
line of the runway and located at a specified distance after the tlthesho

(b) two sides originating at the ends of the inner edge and diverging uniformly at a
specified rate from the extended centre line of the runway to a specified distance and
diverging uniformly thereafter at another specified rate for the remainderof th
length of the missed approach component; and

(c) an outer edge parallel to the inner edge.

The elevation of the inner edge of the missed approach compsivehbe equal to the
elevation of the midpoint of the threshold.

The slope of the missed approach composéatl be measured in the centre line of the
runway and its extension.

Characteristic®. The limits of the transitional component of the surface for precision
approacheshallcomprise:

(a) alower edge l@nning on the side of the approach component at the elevation of the
upper edge and extending down the side of the approach component to the inner edge
of the approach component, from there along a line extending horizontally to the
inner edge of the missgl approach component, and from there extending up the side
of the missed approach component to the upper edge; and
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(b) an upper edge located at 300 m above the threshold elevation.
D.3.4.9 The elevation of a point on the lower edge of the transitionapoaentshallbe:

(a) along the side of the approach component and missed approach condpcetgrl
to the elevation of the particular surface at that point; and

(b) between the inner edges of the approach component and missed approach component
0 equal tothe elevation of the midpoint of the threshold.

D3.4.10 The slope of the transitional componesitall be measured in the vertical plane
perpendicular to the centre line of the runway and its extension.

D.3.4.11 Characteristic®. The limits of the lower component of the surface for precision
approacheshallcomprise:

(&) two shorter sides corresponding with the inner edge of the approach component and
missed approach component; and

(b) two longer sides correspangd with the inner edges of the transitional components.

D.3.4.12 The elevation of a point on the lower componsgimall be equal to the elevation of the
midpoint of the threshold.

D.3.4.13 The slopes of the different components of the surface for preepmoeach runwayshall
not be greater than, and their other dimensions not less than, those specified inTable D

Table D-12. Dimensions of surface for precision approaches

Aeroplane design group ItoV
Distance from threshold 60 m
Length of inner edge 300 m
Length 3000 m
Approach component 1**section Divergence (each side) 15 %
Slope 2%
Length 9 600 m
2t gection Divergence (each side) 15%
Slope 25%
Missed approach component Distance after threshold 900 m
Length of inner edge 300 m
Aeroplane design group ItoV
Length 1800 m
1" section Divergence (each side) 17.48 %
Slope 2.5%
Length 10 200 m
2" section Divergence (each side) 25 %
Slope 2.5%
Transitional component Slope 14.3 %
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Figure D-6. Surface for precision approaches

D.35 Instrument departure surface

D.3.5.1 Descriptiond Instrument departure surface. An inclined surface, along the runway centre

line and its extension after the end of the taKalistance available.

D.3.5.2 Characteristic®. The limits of the instrument departure surfaballcomprise:

(@ an inner edge of specified length, horizontal and perpendicular to the centre line of

the runway and located at the end of the {afitelistance available;

(b) two sides originating at the ends of the inner edge and diverging uniformly at a
specified rate from the extended centre line of the runway to a specified distance and
diverging uniformly thereafter at another specified rate for the remainder of the

length of the instrument departure surface; and
(c) an outer edge parallel to the inmeige.
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D.3.5.3 The elevation of the inner edghallbe 5 m above the elevation of the runway centre line
and its extension at the end of the talfiedistance available.

D.3.5.4 The slope of the instrument departure surfahall be measured in the verdicplane
containing the centre line of the runway and its extension.

D.3.5.5 The slope of the instrument departure surfabell not be greater than, and its other
dimensions not less than, those specified in Tabl8D

Table D-13. Dimensions of instrumen departure surface

Aeroplane design group ItoV
Length of inner edge 300 m
Slope 2.5%
. A Length 3500m
First section Divergence 26.8 %
. Length 8300 m
Second section Divergence 57.8 %
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‘ Cross section A-A ‘

Take-off

COosss=dionBB

‘ Axonometric view ‘

Figure D-7. Instrument departure surface

D.3.6 Take-off climb surface

D.3.6.1 Descriptiond Takeoff climb surface. An inclined surface beyond the end of the aéike
distance available.

D.3.6.2 Characteristic®. The limits of the takeff climb surfaceshallcomprise:

(@) an inner edge horizontal and perpendicular to the centre line of the runway and
located at a specified distance beyond the end of the runway or at the end of-the take
off distarce available;
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(b) two sides originating at the ends of the inner edge, diverging uniformly at a specified
rate from the takeff ground track to a specified final width and continuing thereafter
at that width for the remainder of the length of the tafeclimb surface; and

(c) an outer edge horizontal and perpendicular to the specifiesbthlrack.

D.3.6.3 The above surfacghall vary when takeoff flight paths involving turns are utilized; two
sides originating at the end of the inner edge and divgngniformly at a specified rate
from the extended centre line of the taldéground track to a specified final width, and
extending thereafter parallel to the tak€ground track for the remainder of the length of
the takeoff climb surface.

D.3.6.4 The elevation of the inner edgballbe equal to the highest point on the extended runway
centre line between the end of the taklerun available and the inner edge of the take
climb surface.

D.3.6.5 The slope of the takeff climb surfaceshallbe measured:

(@) inthe vertical plane containing the centre line of the runway and its extension where
straight takeoff flight path are utilized;

(b) along any straight part of the tak# flight path, in the vertical plane containing the
centre line of th takeoff flight path or, along any curved part of the takéflight
path, in the vertical plane tangent with the takiflight path where takeff flight
paths involving turns are utilized.

D.3.6.6 On runways intended for operations of aeroplanek wimaximum certificated takaf
mass up to 5 700 kg, the slope of the taieclimb surfaceshallnot be greater than, and
its other dimensions not less than, those specified in Tatik, Bxcept that:

(@) alesserlengthhallbe adopted for the takaf climb surface where such lesser length
would be consistent with procedural measures adopted to govern the outward flight
of aeroplanes; and

(b) ahigher slopshallbe adopted for the takaf climb surface where such slope would
be consistent with theperational characteristics of the critical aeroplane operating
out of the runway and the local conditions.

D.3.6.7 On runways intended for operations of aeroplanes with a maximum certificateoffftake
mass greater than 5 700 kg, the slope of thedéfkadimb surfaceshallnot be greater than,
and its other dimensions not less than, those specified in Tdlaleekcept that:

(@) alesserlengthhallbe adopted for the takaf climb surface where such lesser length
would be consistent with procedurakasures adopted to govern the outward flight
of aeroplanes; and

(b) ahigher slopshallbe adopted for the takaf climb surface where such slope would
be consistent with the operational characteristics of the critical aeroplane operating
out of the runvay and the local conditions.

D.3.6.8 The slope of the takeff climb surfaceshall not be increased to facilitate the growth of
obstacles.

D.3.6.9 The operational characteristics of aeroplanes for which the runway is intehakte
examined to see if it is desirable to reduce the slope specified in Tdleabd Table b
15 to 1.6 per cent when critical operating conditions are to be catered to. If the specified
slope is reduced, corresponding adjustment in the length of theffakienb surfaceshall
be made so as to provide protection to a height equal to that reached with the slopes and
lengths in Table E14 and D15.
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Table D-14. Dimensions of takeoff climb surfacei runways with operations of aeroplanes
with a mass up to 5 D0 kg

Aeroplane design I OATIB  IIC* nr v e
group

Dlstbauce from runway 30m 60 m ) ) i )
end

Length of inner edge 60 m 80 m - - - -
Divergence (each side) 10% 10% - - - -
Final width 380 m 580 m - - - -
Length 1 600 m 2500 m - - - -
Slope 5% 4% - - - -
a. Aeroplanes with a mass up to but not including 5 700 kg generally belong to aeroplane design groups I, IIA and IIB.
b. The take-off climb surface starts at the end of the clearway if the clearway length exceeds the specified distance.

Table D-15. Dimensions of takeoff climb surfacei runways with operations of aeroplanes
with a mass above 5 700 kg

g?;;‘:}l:l“"" design I TIA TIB IIC I IV v
Distance from TODA - - - - - -
Length of inner edge 144 m 156 m 156 m 172 m 180 m 180 m
Divergence (each side) 12.5% 12.5% 12.5% 12.5% 12.5% 12.5%
Final width 1800m?* 1800m? 1800m?* 1800m?* 1800m?* 1800m?
Length 10000m 10000m 10000m 10000m 10000m 10000 m
Slope 5% 4% 2% 2% 2% 2%
a Where given operational conditions and performances are met, the final width can be decreased.

Specifications concerning thischaction are as acceptable to the Director.
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CROSS SECTION B-B
/ AXONOMETRIC VIEW
Figure D-8  Take-off climb surface
D.4 Obstacle limitation requirements

D41

Obstacle free surfaces

Fixed objectsshall not be permitted above the inner approach surface, inner transitional
surfaces and balked landing surface and that complex surface extending between the lower
edges of the inner transitional surfaces. Visual aids required for air navigation purposes or
those objects required for aircraft safety purposes, and vghiglhproject into the airspace

above the inner approach surface, inner transitional surfaces and balked landing surface or
that complex surface extending between the lower edges of the inrstidraa surfaces

are permitted.
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D.4.2

D.4.3

D.4.4

D.4.5

D.4.6

D.4.7

D.4.8

D.5
D.5.1

D511

D.5.1.2

Visual aids required for air navigation purposes or those fixed objects required for aircraft
safety purposes and which project into the airspace above the inner approach surface, inner
transitional surfaces and batklanding surface or that complex surface extending between

the lower edges of the inner transitional surfastes|be frangible and mounted as low as
possible.

Mobile objectsshallnot be permitted above the inner approach surface, inner traakition
surfaces, balked landing surface and that complex surface extending between the lower
edges of the inner transitional surfaces during the use of the runway for landing.

New objects or extensions of existing objeshtall not be permitted above ttaproach
surface and transitional surfaces and the complex surface extending between the lower
edges of the transitional surfaces. Equipment and installations required for air navigation
or for aircraft safety purposes, and whgttallproject into the aspace above the approach
surface and transitional surfaces or that complex surface extending between the lower
edges of the transitional surfaces are permitted.

Equipment and installations required for air navigation or for aircraft safety purgodes
which shall project into the airspace above the approach surface and transitional surfaces
or that complex surface extending between the lower edges of the transitional sivddices

be frangible and mounted as low as possible.

Existing obstacle above the approach surface, and transitional surfaces or that complex
surface extending between the lower edges of the transitional susla@éss far as
practicable be removed.

The holder of an aerodrome operating certificdtall ensure thaexisting terrain and/or
obstacles that cannot be removed and penetrate the approach surface and transitional
surfaces or that complex surface extending between the lower edges of the transitional
surfaces are only permitted when, after aeronautical stitidg, determined that the
obstacles do not adversely affect the safety or significantly affect the regularity of
operations of aeroplanes.

Obstacle evaluation surfaces

The holder of an aerodrome operating certificit@llensure that obstacles peaating the
obstacle evaluation surfaces are only permitted when, after aeronautical study, it is
determined that the obstacles do not adversely affect the safety or significantly affect the
regularity of the existing and intended operations of aeroplanes.

Obstacle limitation surfaces requirements

Obstacle free surfaces

The following obstacle free surfaceball be established for a nanstrument or non
precision approach runway:

(a) approach surface;

(b) transitional surfaces;

(c) inner gproach surface; and

(d) inner transitional surfaces.

The following obstacle free surfacsisallbe established for a precision approach runway:
(@) Approach surface;

(b) transitional surfaces;
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(c) inner approach surface;
(d) inner transitional sdaces; and
(e) balked landing surface.

D5.2 Obstacle evaluation surfaces
D.5.2.1 The following obstacle evaluation surfactmllbe established:

(&) in case of circling approach and/or visual circaitghe horizontal surface specified
in D.3.2 or aspecific OES;

(b) in case of straighin instrument approaches other than precision approaches, where
the horizontal surface is not establish@dthe surface for straighb instrument
approaches specified in D.3.3 or a specific OES;

(c) in case of precish approach procedu@ the surface for precision approaches
specified in D.3.4 or a specific OES;

(d) in case of instrument departure proceddrethe instrument departure surface
specified in D.3.5 or a specific OES;

(e) in case of takeff operationsd the takeoff climb surface specified in D.3.6 or a
specific OES; and
() in case of operations different from the abévespecific OES.
D.6. Objects outside the obstacle free surfaces and obstacle evaluation surfaces

D.6.1 In areas beyond the limits of the obstacle limitation surfaces, at least those objects which
extend to a height of 200 m or more above ground elevstialhbe regarded as obstacles,
unless an aeronautical study indicates that they do not constitutard tathe operations
of intended aeroplane.

(d) APPENDIX | AERODROME OPERATIONAL SERVICES, EQUIPMENT AND
INSTALLATIONS
1.7 Ground handling

1.7.1 The holder of an aerodrome operating certifishi@lregularly assess the impact of ground
handlingoperations on aviation safety.

1.7.2 The holder of an aerodrome operating certificshall establish criteria for the safety
oversight of ground handling as part of the State Safety Programme (SSP).
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APPENDIX' A. GENERAL

A.l Applicability

A.1.1 The interpretation of some of the specifications in Appendicesexpressly requires the
exercising of discretion, the taking of a decision or the performance of a function by the
appropriate authority. In other specifications, the expression approguidierity does not
actually appear although its inclusion is implied. In both cases, the responsibility for
whatever determination or action is necessagfirest with theauthorityhaving jurisdiction
over the aerodrome.

A.1.2 The specifications, unlesotherwise indicated in a particular contesttall apply to all
aerodromes open to public use in accordance with the requirements of Article 15 of the
ChicagoConvention. The spditations of Part 139 Appendix,Ghallapply only to land
aerodromes. Thepecifications in thigartshall apply, where appropriate, to heliports but
shallnot apply to stolports.

A.1.3 Wherever a colour is referred to in tliart the specifications for that colour given in
AC1395.1 Visual Aids for Navigatioii Indicators and Signalling Devicahallapply.
A.2 Common reference systems

A.2.1 Horizontal reference system

World Geodetic Systemd 1984 (WGS84) shall be used as the horizontal (geodetic) reference
system. Reported aeronautical geographical coateln(indicating latitude and longitud&hall be
expressed in terms of the W38 geodetic reference datum.

A.2.2 Vertical reference system

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

A.2.3 Temporal reference system

A.2.3.1 The Gregorian calendar and Coordinated Universal Time (WHa)l be used as the
temporal reference system.

A.2.3.2 When a different temporal reference system is usedshiaikbe indicated in GEN 2.1.2 of
the Aeronautical Information Publication (AIP).

A.3 Airport design and master plan

A.3.1 A master plan containing tled plans for the development of aerodrome infrastructure
shallbe established for aerodromes deemed relevathtebirector

A.3.2 The master plarshalt
(1) contain a schedule of priorities including a phased implementation plan; and
(2) be reviewed periodically to take into account current and future aerodrome traffic.

A.3.3 Aerodrome stakeholderparticularly aircraft operatorsshdl be consulted in order to
facilitate the master planning process using a consultative and collaborative approach.

A.3.4 Architectural and infrastructunelated requirements for the optimum implementation of
international civil aviation security measurshall be integrated into the design and
construction of new facilities and alterations to existing facilities at an aerodrome.

A.3.5 The desigrshalltake into account landse and environmental control measures.
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A4
A4l

A4.2

A.43

A.4dA4

A.5
AS51

A.5.2

Aerodrome reference code

An aerodrome reference codecode number and lettér which is selected for aerodrome
planning purposeshallbe determined in accordance with the characteristics of the aeroplane
for which an aerodrome facility is intended.

The aerodrome reference code numbers and Istiatthave the meangs assigned to them
in Table A1l.

The code number for @nent 1shall be determined from Table-A selecting the code
number corresponding to the highest value of the aeroplane reference field lengths of the
aeroplanes for which the runway is intended.

The code letter for elemenshallbe determined from Table-A by selecting the code letter
which corresponds to the greatest wingspan of the aeroplanes for which the facility is
intended.

Table A-1. Aerodrome reference code

(see Ad.2 to Ad.4)

Code element 1

Code number Aeroplane reference field length
1 Less than 800 m
2 800 m up to but not including 1 200 m
3 1 200 m up to but not including 1 800 m
4 1 800 m and over

Code element 2

Code letter Wingspan

Up to but not including 15 m

15 m up to but not including 24 m
24 mup to but not including 36 m
36 m up to but not including 52 m

52 m up to but not including 65 m

I s I v B T v v B

65 m up to but not including 80 m

Specific procedures for aerodrome operations

When the aerodrome accommodates an aeroplane that exceeds the certificated
characteristics of the aerodrome, the compatibility between the operation of the aeroplane
and aerodrome infrastructure and operatisingall be assessed and appropriate measures
deweloped and implemented in order to maintain an acceptable level of safety during
operations.

Information concerning alternative measures, operational procedures and operating
restrictions implementkat an aerodrome arising from54L shallbe promulgated.
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APPENDIXB. AERODROME DATA

B.1
B.1.1

B.1.2

B.1.3

B.1.4

B.2
B.2.1

B.2.2

B.2.3

B.3
B.3.1

B.3.2

B.3.3

B.4
B.4.1

B.4.2

Aeronautical data

Determination and reporting of aerodrometated aeronautical daséall be in accordance
with the accuracy and integrity classification required to meet the needs of theexadf
aeronautical data.

Aerodrome mapping dashouldbe made available to the aeronautical information services
for aerodromes deemeedlevant where safety and/or performahesed operations suggest
possible benefits.

Where made available in accordance vBth.2, the selection of the aerodrome mapping
data features to be collectskallbe made with consideratioffi the intended applications.

Digital data error detection techniquasallbe used during the transmission and/or storage
of aeronautical data and digital data sets.

Aerodrome reference point
An aerodrome reference posttallbe established for an aerodrome.

The aerodrome reference poghiall be located near the initial or planned geometric centre
of the aerodrome arghallnormally remain where first established.

The position of the aerodrome reference pahéall be measured and reported to the
aeronautical information services haotity in degrees, minutes and seconds.

Aerodrome and runway elevations

The aerodrome elevation and geoid undulation at the aerodrome elevation pbsitibe
measured to the accuracy of dmaf metre or foot and reported to the aeronautical
information services authority.

For an aerodrome used by international civil aviation for-pi@tision approaches, the
elevation and geoid undulation of each threshold, the elevation of the runway end and any
significant high and low intermediateipts along the runwaghall be measured to the
accuracy of ondnalf metre or foot and reported to the aeronautical information services
authority.

For precision approach runway, the elevation and geoid undulation of the threshold, the
elevation ofthe runway end and the highest elevation of the touchdown gwalebe
measured to the accuracy of emearter metre or foot and reported to the aeronautical
information services authority.

Aerodrome reference temperature

An aerodrome reference temperatstell be determined for an aerodrome in degrees
Celsius.

The aerodrome reference temperatsinall be the monthly mean of the daily maximum
temperatures for the hottest month of the year (the hottest month being that which has the
highest monthly mean temperature). This temperathed be averaged over a period of
years.
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B.5 Aerodrome dimensions and related information

B.5.1 The following datashall be measured or described, as appropriate, for each facility
provided on an aerodrome:

(a) runwayd true bearing to onrbundredth of a degree, designation number, length,
width, displaced threshold locatido the nearest metre or foot, slope, surface type,
type of runway and, for a precision approach runway category I, the existence of an
obstacle free zone when provided;

(b) strip, } length, width to the nearestetre or foot,

runway end safety area
stopway
arresting systerd location (which runway end) and description;

surface type; and

(c) taxiwayd designation, width, surface type;

(d) aprond surface type, aircraft stands;

(e) the boundaries of the air traffic control service;

(f) clearwayd length to the nearest metre or foot, ground profile;

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

(h) location and radio frequency of any VOR aerodrome checkpoint;
(i) location and designation of standard texites; and

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

B.5.2 The geographical coordates of each thresholshall be measured and reported to the
aeronautical information services authority in degrees, minutes, seconds and hundredths of
seconds.

B.5.3 The geographical coordinates of appropriate taxiway centre line shialldoe measured
and reported to the aeronautical information services authority in degrees, minutes, seconds
and hundredths of seconds.

B.5.4 The geographical coordinates of each aircraft ssnadl be measured and reported to the
aeronautical information services aottity in degrees, minutes, seconds and hundredths of
seconds.

B.5.5 The geographical coordinates of obstacles in Area 2 (the part within the aerodrome
boundary) and in Area 8hall be measured and reported to the aeronautical information
services authority in degrees, minutes, seconds and tenths of seconds. In addition, the top
elevation, type, marking and lighting (if any) of obstact®ll be reported to the
aeronautical inform&in services authority.

B.6 Strength of pavements.
B.6.1 The bearing strength of a pavemshallbe determined.
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B.6.2 The beang strength of a pavement intended for aircraft of apron (ramp) mass greater than
5 700 kg shall be made available using the aircraft classification rgpisgement
classification rating (ACRPCR) method by reporting all of the following information:

(a) pawement classification rating (PCR) and numerical value;
(b) pavement type for ACRCR determination;
(c) subgrade strength category;

(d) maximum allowable tire pressure category or maximum allowable tire pressure
value; and

(e) evaluation method.

B.6.3 The PCR reporteghall indicate that aircraft with an aircraft classification rating (ACR)
equal to or less than the refmmt PCRshould operate on the pavement subject to any
limitation on the tire pressure or aircraft-afp mass for specified aircraft type(s).

B.6.4 The ACR of an aircrafshall be determined in accordance with the standard procedures
associated with the AGRCR method.

B.6.5 For the purposes of determining the ACR, the behaviour of a pavehadliie classified as
equivalent to a rigid or flexible construatio

B.6.6 Information on pavement type for AGIRCR determination, subgrade strength category,
maximum allowable tire pressure category and evaluation metinathbe reported using
the following codes:

(a) Pavement type for ACIRCR determination:

Code
Rigid pavement R
Flexible pavement =

(b) Subgrade strength category:
Code

High strength: characterized by E = 200 MPa and represeaaitikgvalues A
equal to or above 150 MPa, for rigid and flexible pavements.

Medium strength: characterized by E = 120 MPa and representing a B
in E values equal to or above 100 MPa and strictly less than 150 MP
rigid and flexible pavements.

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

Ultra-low strength: characterized by E = 50 MPa and representing i D
values stridy less than 60 MPa, for rigid and flexible pavements.

(c) Maximum allowable tire pressure category:

Code
Unlimited: no pressure limit W
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B.6.7

B.6.8

B.7
B.7.1

B.7.2

B.7.3

B.8

High: pressurdimited to 1.75 MPa X
Medium:pressurdimited to 1.25 MPa Y

Low: pressure limited to 0.50 MPa

(d) Evaluation method:
Code

Technical evaluation: representing a specific study of the pave T
characteristics and application of pavemagthaviour technology.

Using aircraft experience: representing a knowledge of the specifictyp U
mass of aircraft satisfactorily being supported under regular use.

Example 15 If the bearing strength of a rigid pavemergsting on a mediuratrength
subgrade, has been assessed by technical evaluation to be PCR 760 and there is no tire
pressure limitation, then the reported information would be:

PCR760/R/B/W/T

Example 20 If the bearing strength of a compospgavement, behaving like a flexible
pavement and resting on a higtrength subgrade, has been assessed by using aircraft
experience to be PCR 550 and the maximum allowable tire pressure is 1.25 MPa, then the
reported information would be:

PCR550/F/AY /U

Criteria shall be established to regulate the use of a pavebyeanh aircraft with an ACR

higher than the PCR reported for tpaivement in accordance with B.6.2 an@.B.

The bearing strength of a pavement intended for aircraft of apron (ramg)eopaal to or
less than 5700 kghallbe made available by reporting the following information:

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

Example: 4 800 kg/0.60 MPa.

Pre-flight altimeter check location
One or more prdlight altimeter check locatiornshallbe established for an aerodrome.

A preflight check locatiorshallbe located on an apron.

The elevation of a prélight altimeter chek locationshallbe given as the average elevation,
rounded to the nearest metre or foot, of the area on which it is located. The elevation of any
portion of a prelight altimeter check locatioshall be within 3 m (10ft) of the average
elevation for hhat location.

Declared distances

The following distanceshallbe calculated to the nearest metre or foot for a runway intended
for useby internationaknddomesticcommercial air transport:

(a) takeoff run available;
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B.9
B.9.1

B.9.2

B.9.3

B.9.4

B.9.5

(b) takeoff distance available;
(c) acceleratestop distance available; and

(d) landing distance available.

Condition of the movement area and related facilities

Information on the condition of the movement area and the operational status of related
facilities shall be provided to the appropriate aeronautical information services units, and
similar information of operational significance to the aiffittaervices units, to enable those
units to provide the necessary information to arriving and departing aircraft. The information
shallbe kept up to date and changes in conditions reported without delay.

The condition of the movement area and the operational status of related fatibiide
monitored, and reports on matters of operational significance affecting aircraft and
aerodrome operatiorshall be provided in order to take appropriate actiparticularly in
respect of the following:

(a) construction or maintenance work;

(b) rough or broken surfaces on a runway, a taxiway or an apron;

(c) water, on a runway, a taxiway or an apron;

(d) other contaminants on a runway, taxiway or apron;

(e) other temporary hazards, including parked aircratft;

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

To facilitate compliance with B.9.1 and®B2, the following inspctionsshallbe carried out
each day:

(a) for the movement area, at least once where the aerodrome reference code number is 1
or 2 and at least twice where the aerodrome reference code number is 3 or 4; and

(b) for the runway(s), inspections in addition to demever the runway surface conditions
shouldhave changed significantly due to meteorological conditions.

Personnel assessing and reporting runsasface conditions required in B.9.2 and®B
shallbe trained and competent to perform their duties.

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

The runway surface conditioshall be assessed and reportbdotigh a runway condition
code (RWYCC) and a description using the following terms:

DRY

STANDING WATER

WET

CHEMICALLY TREATED

LOOSE SAND
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B.9.6 Whenever an operational runway is contaminated, an assessment of the contaminant depth
and coverage over each third of the runwigllbe ma@ and reported.

B.9.9 Information that a runway or portion thereof is slippery shetllbe made available.

B.9.10 Notification shallbe given to relevant aerodrome users when the friction level of a paved
runway or portiorthereof is less than the minimum friction leaekceptable to the Director
in accordance with.d.3.

B.10 Disabled aircraft remai

B.10.1 The telephone/telex number(s) of the office of the aerodrome coordinator of operations for
the removal of an aircraft disabled on or adjacent to the movemensizak®e mae
available, on request, to aircraft operators.

B.10.2 Information concerning the capability to remove an aircraft disabled on or adjacent to the
movement areghallbe made available.

B.11 Rescue and firefighting

B.11.1 Information concerning the level of protection provided at an aerodrome for aircraft rescue
and firefighting purposeshallbe made available.

B.11.2 The level of protection normally availaldballbe expressed in terms of the category of the
rescue andirefighting services as described i land in accordance with the types and
amounts of extinguishing agents normally available at the aerodrome.

B.11.3 Changes in the level of protection normally available at an aerodrome for rescue and
firefighting shall be notified to the appropriate air traffic services units and aeronautical
information services units to enable those units to provide the necessary information to
arriving and departing aircraft. When such a change has been corrected, the abstalunits
be advised accordingly.

B.11.4 A changeshall be expressed in terms of the new category of the rescue and firefighting
service available at the aerodrome.

B.12 Visual approach slope indicator systems
The following information concerning a visual approach slope itolicgystem installatioshall be
made available:

(a) associated runway designation number;

(b) type of system according to¥E5.2. For an AIVASIS, PAPI or APAPI installation, the side
of the runway on which the lights are installed, i.e. left or rigindllbe given;

(¢) where the axis of the system is not parallel to the runway centre line, the angle of
displacement and the direction of displacement, i.e. left or sphtibe indicated,;

(d) nominal approach slope angle(s). For-&ASIS or an AFVASIS thisshdlbe angl e
according to the formula in Figurel® and for a PAPI and an APAPI tlsisallbe angle (B
+ C) + 2 and (A + B) + 2, respectively as in Figurg(® and

(e) minimum eye height(s) over the threshold of thestape signal(s). For a-VASIS or an
AT-VASIS thisshallbe the lowest height at which only the wing bar(s) are visible; however,
the additional heights at which the wing bar(s) plus one, two or threkfyn light units
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B.13

B.13.1

B.13.2

B.13.3

B.13.4

come into viewshouldalso be reported if such information would dfebenefit to aircraft
using the approach. For a PAPI tisisall be the setting angle of the third unit from the
runway minus 2°, i.e. angle B minus 2°, and for an APAPIghalbe the setting angle of
the unit farther from the runway minus 2°, i.e. lery minus 2°.

Coordination between aeronautical information services and aerodrome
authorities

To ensure that aeronautical information services units obtain information to enable them to
provide upto-date preflight information and to meet the need forflight information,
arrangementshall be made between aeronautical information services and aerodrome
authorities responsible for aerodrome services to report to the responsibleuaesbna
information services unit, with a minimum of delay:

(a) information on the status of certification of aerodroued aerodrome conditions (ref.
A.4,B.9, B.10, B.1 and B.1%,

(b) the operational status of associated facilities, services and navigalsonitiin their
area of responsibility;

(c) any other information considered to be of operational significance.

Before introducing changes to the air navigation system, due acdmalhbe taken by the
services responsible for such changes of the timmeded by aeronautical information
services for the preparation, production and issue of relevant material for promulgation. To
ensure timely provision of the information to aeronautical information services, close
coordination between those servicesa@ned is therefore required.

Of a particular importance are changes to aeronautical information that affect charts and/or
computerbased navigation systems which qualify to be notified by the aeronautical
information regulation and control (AIRACQYystem,acceptable to the Directar The
predetermined, internationally agreed AIRAC effective datesll be observed by the
responsible aerodrome services when submitting the raw informatiart@ aeronautical
information services.

The aerodrome services responsible for the provision of raw aeronautical information/data
to the aeronautical information servigslldo that while taking into account accuracy and
integrity requirements necessary to meet the needs of thesendf asnautical data.
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APPENDIXC  PHYSICAL CHARACTERISTICS

C1l

Cl1

C1.2

C.13

Cl4

C.15

C.1.6

C17

Runways

Number and orientation of runways

The number and orientation of runwagball be such that the usability factor of the
aerodrome is not less than pércentfor the aeroplanes that the aerodrome is intended to
serve.

The siting and orientation of runwagsall where possible, be such that the arrival and
departure tracks minimize interference with areas approved for residential use and other
noisesersitive areas close to the aerodrome in order to avoid future noise problems.

Choice of maximum permissible crosswind components

In the application of .1 itshouldbe assumed that landing or tad of aeroplanes is, in
normal circumstances, precluded when the crosswind component exceeds:

(a) 37 km/h (20 kt) in the case of aeroplanes wheserence field length is 180m or
over, except that when poor runway braking action owing to an insufficient
longitudinal coefficient of friction is experienced with some frequency, a crosswind
component noéxceeding 24 km/h (13 kshouldbe assumed;

(b) 24 km/h (13 kt) in the case of aerapds whoseeference field length is 120mor up
to but not including 1 5D m; and

(c) 19 km/h (10 kt) in the case of aeroplanes whose reference field Isthggh than 12D
m.

Data to be used

The selection of dat® be used for the calculation of the usability fastoallbe based on
reliable wind distribution statistics that extend over as long a period as possible, preferably
of not less than five years. The observations skatibe made at least eight timesilgt and
spaced at equal intervals of time.

Location of threshold

A thresholdshallbe located at the extremity of a runway unless operational considerations
justify the choice of another location.

When it is necessary to displace a threstetber permanently or temporarily, from its
normal location, accourghall be taken of the various factors whishouldhave a bearing
on the location of the threshold. Where this displacementigalan unserviceable runway
condition, a clearednd graded area of at leadtidin lengthshallbe available between the
unserviceable area and the displaced threshold. Additional distiaaitalso be provided to
meet the requirements of the runvend safety area as appropriate.

Actual length of runways

Primary runway

Except as provided in .€.9, the actual runway length to be provided for a primary runway
shall be adequate to meet the operational requirements of the aeroplanes for which the
runway is intended arghallbe not less than the longest léngetermined by applying the
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C.1.8

C.19

C.1.10

C1.11

C.1.12

corrections for local conditions to the operations and performance characteristics of the
relevant aeroplanes.

Secondary runway

The length of a secondary runwslyallbe determined similarly to primary runways except

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

Runways with stopways or clearways

Where a runway is associated with a stopway or clearway, an actual runway length less than
that resiting from application of C.1.7 or @.8, as appropriateshall be considered
satisfactory, but in such a case any boration of runway, stopway and clearway provided
shall permit compliance with the operational requirements for-tdkand landing of the
aeroplanes the runway is intended to serve.

Width of runways

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

Onuter Main Gear Wheel Span (OMGWS)

Code Up to but not 45mupfobut Gmupfobutnot 9 mup to but not
number including 45m  notincluding 6 m  including 9 m including 15 m

1 1§ m 18m 23m -
2a 23im 23m 30m -
3 30m 30m 30 m 45m
4 - - 45 m 45 m

a. The width of a precision agbr'md: rurway should be not less than 30 m where the code
mumber is I or 2.

Minimum distance between parallel runways

Where parallel noinstrument runwaysire intended for simultanas use, the minimum
distance between their centre lirgtmllbe:

(a) 210 mwhere the higher code number is 3 or 4;
(b) 150 mwhere the higher code number is 2; and
(c) 120 mwhere the higher code number is 1.

Where parallel instrument runwagse intended forisiultaneous use subject to conditions
specified in the PAN&TM (Doc 4444) and the PAN®PS (Doc 8168), Volume I, the
minimum distance between their centre lisballbe:

(a) 1 03 mfor independent parallel approaches;
(b) 915 mfor dependent parallel appicees;

(c) 760 mfor independent parallel departures;
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(d) 760 mfor segregated parallel operations;

except that:

(1) for segregated parallel operations the specified minimum distance:

(i) shouldbe decreased byO3m for each 18 m that the arrival runway is
staggered toward the arrigraircraft, to a minimum of Im; and

(i)  shallbe increasedyb30 mfor each 18 mthat the arrival runway is staggered
away from the arriving aircraft;

(i) for independent parallel approaches, coratiams of minimum distances
and associated conditions other tharsthspecified in the PANATM (Doc
4444)shouldbe applied when it is determined that such combinations would
not adversely affect the safety of aircraft operations.

Slopes on runways
C.1.13 Longitudinal slopes

The slope computed bgividing the difference between the maximum and minimum
elevationalong the runway centre line by the runway lergjtallnot exceed:

(a) 1percentwhere the code number is 3 or 4; and
(b) 2 percentwhere the code number is 1 or 2.

C.1.14 Along no portion of a rumay shallthe longitudinal slope exceed:

(a) 1.25percentwhere the code number is 4, except that for the first and last quarter of
the length of the runway the longitudinal slegtellnot exceed 0.8ercent

(b) 1.5percenwhere the code number is 3, except thathe first and last quarter of the
length of a precision approach runway category Il or Il the longitudinal slbak
not exceed 0.percentand

(c) 2 percentwhere the code numberis 1 or 2.

C.1.15 Longitudinal slope changes

Where slope changes cannot be avoided, a slope change between two consecutive slopes
shallnot exceed:

(a) 1l.5percenwhere the code number is 3 or 4; and
(b) 2 percentwhere the code number is 1 or 2.

C.1.16 The transition from one slope to anotisballbe accomplished by a curved surface with a
rate of change not exceeding:

(a) percent per @ m(minimum radius of curvature of 3000m) where the code number
is 4;

(b) 0.2 percent per @ m (minimum radius of curvature of 1500m) where the code
number is 3; and
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C.1.17

C.1.18

C.1.19

C.1.20

(c¢) 0.4percent per@m(minimum radus of curvature of 300 m) where the code number
islor?2.

Sight distance

Whereslope changesannot be avoided, thehallbe such that there will be an unobstructed
line of sight from:

(a) any point3 m abovea runway to all other point8 m above the runway within a
distance of at least half the length of the runway where thelettdeis C, D, E or F;

(b) any point2 m abovea runway to all other point® m above the runway within a
distance of at least half the length of the runway where the code letter is B; and

(c) any pointl.5 mabove aunway to all other points 3.m above the runway within a
distance of at least half the length of the runway where the code letter is A.

Distance between slope changes
Undulations or appreciable changes in sldpeated close together along a runvgagllbe

avoided. The distance between the points of intersection of two successivestiaiest
be less than:

(a) the sum of the absolute numerical values of the corresponding slope changes
multiplied by the appropriate value as follows:
(1) 300 mwhere the code number is 4;
(2) 1500 mwhere the code number is 3; and
(3) 5000 mwhere the code number is 1 or 2; or
(by 45m;

whichever is greater.

Transverse slopes

To promote the most rapid drainage of wdtex runway surfacehall if practicable, be
cambered except where a single crossfall from high to low in the direction of the wind most
frequently associated with rain would ensure rapid drainage. The transverseisiipe
ideally be:

(a) 1.5percentwhere the code letter is C, B,or F; and
(b) 2 percentwhere the code letter is A or B;

but in any evenshallnot exceed 1.percentor 2 percent as applicable, nor be less than 1
percentexcept at runway or taxiway intersections where flatter slspesldbe necessary.

For a cambered surface the transverse slope on each side of the censteallife
symmetrical.

The transverse sloghallbe substantially the same throughout the length of a runway except
at an intersection with another runway oraxiway where an even transiti@hall be
provided taking account of the need for adequate drainage.
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C1l.21

C.1.22

C.1.23

C.1.24

C.1.25

C.1.26

C.1.27

C.2

c2l1

C.2.2

C.2.3

C.24

Strength of runways

A runwayshallbe capable of withstanding the traffic of aeroplanes the runway is intended
to serve.

Surface of runways

The surface of a runwaghall be constructed without irregularities that would impair the
runway surface friction characteristics or othervadegersely affect the takaff or landing
of an aeroplane.

A pavea runway shall be so constructed or resurfaced as to provide surface friction
characteristics at or above the minimum friction leaeptable to the Director

The surface of a paved runwapall be evaluated when constructed or resurfaced to
detemine that the surface friction characteristics achieve the design objectives.

Measurementef the surface friction characteristics of a new or resurfaced paved runway
shallbe made with a continuous friction measuring device usinghatfng features.

The average surface texture depth of a new susfaakbe not less than @.mm.

When the surfaces grooved or scored, the grooves or scorsigsdlbe either perpendicular
to the runway centre line or parallel to Aogrpendicular transverse joints, where applicable.
Runway shoulders

General

Runway shouldershallbe provided for a runway where the code letter is D, E or F.

Width of runway shoulders

For aeroplanes with OMGWS froéimup to but not includingd m, the runway shoulders
shallextend symmetrically on each side of the runway so that the overall width of the runway
and its shoulders is not less than:

(a) 60 mwhere the code letter is D or E;

(b) 60 mwhere the code letter is F with twor threeengined aeroplanes; and
(¢} 75 mwhere the code letter is F with four (or meesigined aeroplanes.
Slopes on runway shoulders

The surface of the shoulddrat abuts the runwaghall be flush with the surface of the
runway and its transverse slogigallnot exceed 2.percent

Strength of runway shoulders

The portion of a runway shouldeetween theunway edge and a distance 6fiafrom the
runway centre lineshallbe prepared or constructed so as to be capable, in the event of an
aeroplane running off the runway, of supporting the aeroplane without inducing structural
damage to the aeroplane and of supporting ground vehicles sinchd operate on the
shoulder.
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C.25

C.2.6

C.3

C3.1

C3.2

C.3.3

C34
C.35

C.3.6

Surface of runway shoulders

A runway shouldeshallbe prepared or constructed so as to resist erosion and the ingestion
of the surface material by aeroplane engines.

Runway shoulders for code letter F aeroplastes| be paved to a minimum overall width
of runway and shoulder of not less th&né

Runway turn pads

General

Where the end of a runway is not served by a taxiway or a taxiway turnaround and where
the code letter is D, E or F, a runway turn gadll be provided to facilitate a 18fegree
turn of aeroplanes. (See Figurelg

= =8

Figure C-1. Typical turn pad layout

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

The runway turn padhall be located on either theft or right side of the runway and
adjoining the runway pavement at both ends of the runway and at some intermediate
locations where deemed necessary.

The intersection angle of the runway turn pad with the rurshajinot exceed 30 degrees.

The nose wheel steering angle to be used in the design of the runwaadushallnot
exceed 45 degrees.

The design of a runway turn patallbe such that, when the cockpit of the aeroplane for
which the turn pad is intended remains over the turn pad marking, the clearance distance
between any wheel of the aeroplane landing gear and the edge of the tahalbae not

less than that given kifie following tabulation:

OMGWS

Up to but not including 4. m 45 mup to but not 6 mup to but not 9 mup to but not
including6 m including9 m including 5 m

Clearance 1.50m 2.25m 3 nfor4 4m

a If the turnpad is intended to be used by aeroplanes with a wheel base les8than 1

m.
If the turn pad is intended to be used by aeroplanes with a wheel base equal to or
greater than 8 m

b.
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C.3.7

C.3.8

C.3.9

C.3.10

C3.11

C.3.12

C.4

C41

C4.2

C4.3

Slopes on runway turn pads

The longitudinal and transverse slopes on a runway turrsipatbe sufficient to prevent
the accumulation of water ondfsurface and facilitate rapid drainage of surface water. The
slopesshallbe the same as those on the adjacent runway pavement surface.

Strength of runway turn pads

The strength of a runway turn patall be at least equal to that of the adjogqrunway

which it serves, due consideration being given to the fact that the turn pad will be subjected
to slowmoving traffic making hard turns and consequent higher stresses on the pavement.
Surface of runway turn pads

The surface of a runway turn patiall not have surface irregularities thettould cause
damage to an aeroplane using the turn pad.

The surface of a runway turn psaldallbe so constructed or resurfaced as to provide surface
friction characteristics at least equal to that of theiad)g runway.

Shoulders for runway turn pads

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

The strength of runway turn pad shouldehsallbe capable of withstanding the occasional
passage of the aeroplane it is designed to serve without inducing structural damage to the
aeroplane and to the supporting ground vehiclessti@ildoperate on the shoulder.

Runway strips

General
A runway and any associated stopwalallbeincluded in a strip.

Length of runway strips

A strip shallextend before the threshold and beyond the end of the runway or stopway for a
distance of at least:

(a) 60 mwhere the code number is 2, 3 or 4;
(b) 60 mwhere the code number is 1 and the runway is an instrument one; and

(c) 30 mwhere the code number is 1 and the runway is amgirument one.

Width of runway strips

A strip including a precision approach runwahall wherever practicable, extefaterally
to a distance of at least:

(a) 140 mwhere the code number is 3 or 4; and
(b) 70 mwhere the code number is 1 or 2;

on each side of the centre line of the runway and its extended centre line throughout the
length of the strip.
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C4.4

C45

C.4.6

c4a.7

C4.8

C4.9

A strip including a nofprecision approach runwapallextend laterally to a distance of at
least:

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

on each side of the centre line of the runway and its extended ceetrdrioughout the
length of the strip.

A strip including a noaAnstrument runwaghallextend on each side of the centre line of the
runway and its extended centre line throughout the length of the strip, to a distance of at
least:

(a) 75m where the @de number ig;
(b) 55 m where the code number is 3;
(c) 40m where the code number is 2; and

(d) 30m where the code number is 1.

Objects on runway strips

An object situated on a runway stwjich shouldendanger aeroplanekallbe regarded as
an obstacle anshall as far as practicable, be removed.

No fixed object, other than visual aids required for avigation or those required for
aircraft safety purposes and whishall be sited on the runway strip, and satisfying the
relevant frandility requirement in Appendix Eshallbe permitted on any part of a runway
strip of a precision approach runway dehted by the lower edges of the inner transitional
surfaces. No mobile objeshallbe permitted on this part of the runway strip during the use
of the runway for landing or takeff.

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

(a) 75 mwhere the code number is 3 or 4; and

(b) 40 mwhere the code number is 1 or 2;

from the centre line of the runway and its extended centreshiakprovide a graded area
for aeroplanes which the runway is intended to serve in the event of an aeroplane running
off the runway.

That portion of a strip of a neinstrument runway within a distance of at least:

(a) 75 mwhere the code number4s

(b) 55 mwhere the code number is 3;

(¢) 40 mwhere the code number is 2; and
(d) 30 mwhere the code number is 1,

from the centre line of the runway and its extended centresliakprovide a graded area
for aeroplanes which the runway is intended to servedretient of an aeroplane running
off the runway.
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C.4.10

C4.11

C.4.12

C.4.13

C.4.14

C.4.15

C.4.16

C.4.17

C.4.18

The surface of that portion of a strip that abuts a runway, shoulder or stepalthye flush
with the surface of the runway, shoulder or stopway.

That portion of a stripo at least @ mbefore the start of a runwafallbe prepared against
blast erosion in order to protect a landing aeroplane from the danger of an exposed edge.

Where the areas in.£11 have paved surfacéiseyshallbe able to withstand the occasional
passage of the critical aeroplane for runway pavement design.

Slopes on runway strips
Longitudinal slopes

A longitudinal slope along that portion of a stigpbe gradedhallnot exceed:

(a) 1.5percentwhere the code number is 4;
(b) 1.75percentwhere the code number is 3; and
(c) 2 percentwhere the code numberis 1 or 2.

Longitudinal slope changes

Slope changes on that portion of a stopbe gradedhallbe as gradual as practicable and
abrupt changes or sudden reversals of slopes avoided.

Transverse slopes

Transverse slopes on that portion of a stoifpe gradedhall be adequate to prevent the
accumulation of water on the surface blallnotexceed:

(a) 2.5percentwhere the code number is 3 or 4; and
(b) 3 percentwhere the code numberis 1 or 2;

except that to facilitate draige the slope for the fir8tmoutward from the runway, shoulder
or stopway edgshallbe negative as measured in the direction away from the runway and
shouldbe as great asfercent

The transverse slopes of any portion of a stdpond that to be gradetiallnot exceed an
upward slope of percentas measured in the diremti away from the runway.

Strength of runway strips

That portion of a strip of an instment runway within a distance of at least:
(a) 75 mwhere the code number is 3 or 4; and

(b) 40 mwhere the code number is 1 or 2;

from the centre line of the runway and its extended centreshiadl be so prepared or
constructed as to minimize hazardssiag from differences in loallearing capacity to
aeroplanes which the runway is intended to serve in the event of an aeroplane running off
the runway.

That portion of a strip containing a norstrument runway within a distance of at least:

(a) 75 mwhere the code nunebis4;
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C5

Cs.1

C5.2

C5.3

C54

C5.5

C.5.6

C5.7

(b) 55 mwhere thecode number is 3;
(c) 40 mwhere the code number is 2; and
(d) 30 mwhere the code number is 1,

from the centre line of the runway and its extended centreshiadl be so prepared or
constructed as to minimize hazards arising from differences inbdeadng capacity to
aeroplanes which the runway is intended to serve in the event of an aeroplane running off
the runway.

Runway end safety areas

General
A runway end safety areshallbe provided at each end of a runway strip where:

(a) the code number is 3 or 4; and
(b) the code number is 1 or 2 and the runway is an instrument one.

A runway end safety areshall be provided at each end of a runway strip where the code
number is 1 or 2 and the runway is a fil@strument one.

Dimensions of runway end safety areas

A runway end safety areshallextend from the end of a rway stip to a distance of at least

90 mwhere:

(a) the code number is 3 or 4; and
(b) the code number is 1 or 2 and the runway is an instrument one.

If an arresting system is installed, the above lesbthuldbe reduced, based on the design
specification of the system, subject to acceptance bpitieetor.

A runway end safety aretoud, as far as practicable, extend from the end of a runway strip
to a distance of at least:

(@) 240 mwhere the code number is 3 or 4; or a reduced length when an arresting system
is installed;

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

(c) 30 mwhere the code number is 1 or 2 and the runway is anstrument one.

The width of a runway end safety asdallbe at least twice that of the associated runway.
The width of a runway end safety adaould wherever practicable, be equal to that of the
graded portion of the associated runway strip.

Objects on runway end safety areas

An object situated on a runway end safety arkeh shouldendanger aeroplaneball be
regarded as an obstacle atdll| as far as practicable, be removed.
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Clearing and grading of runway end safety areas

C.5.8 A runway end safety areshall provide a cleared and graded area for aeroplanes which the
runway is intended to serve in the event of an aeroplane undershooting or overrunning the
runway.

Slopes on runway end safety areas
C.5.9 General

The slopes of a runway end safety agballbe such that no part of the runway end safety
area penetrates the approach or-afitelimb surface.

C.5.10 Longitudinal slopes

The longitudinal slopes of a runway end safety aledlnot exceed a downward slope of 5
percent Longitudinal slope chamgshallbe as gradual as practicable and abrupt changes or
sudden reversals of slopes avoided.

C.5.11 Transverse slopes

The transverse slopes of a runway end safetysiraiénot exceed an upward or downward
slope of Spercent Transitions between défing slopeshallbe as gradual as practicable.

Strength of runway end safety areas

C.5.12 A runway end safety areshallbe so prepared or constructed as to reduce the risk of damage
to an aeroplane undershooting or overrunning the runway, enhanpéaaerdeceleration
and facilitate the movement of rescue andifijieing vehicles as required in 1.2.33 t8.B5.

C.6 Clearways

Location of clearways
C.6.1 The origin of a clearwaghallbe at the end of the talkxdf run available.

Length of clearways
C.6.2 The length of a clearwaghallnot exceed half the length of the taddi® run available.

Width of clearways

C.6.3 A cleawayshallextend laterally on each side of the extended centre line of the runway, to
a distance of at least:

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

Slopes on clearways

C.6.4 The ground in &learwayshallnot project above a plane having an upward slope of 1.25
percent the lower limit of this plane being a horizontal line which:

(a) is perpendicular to the vertical plane containing the runway centre line; and

(b) passes through a point located on the runway centre line at the end of tb# take
available.
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C.6.5

C.6.6

C.7

C71

C.7.2

C.7.3

C74

C.8

Cs8.1

C.8.2

C.8.3

Abrupt upward changes in slogpleallbe avoided when the slope on the ground in a clearway
is relatively small or when theean slope is upward. In such situations, in that portion of
the clarway within a distance of Z2m or half the runway width whichever is greater on
each side of the extended centre line, the slopes, slope changes and the transition from
runway to clearwayshall generally conform with those of the runway with which the
clearway is associated.

Objectson clearways

An object situated on a clearwaghich should endanger aeroplanes in the sirall be
regarded as an obstacle afllbe removed.

Stopways

Width of stopways

A stopwayshdl have the same width as the runway with which it is associated.

Slopes on stopways

Slopes and changes in slope on a stopway and the transition from a runway to a stopway
shall conply with the specifications of C.1.13 to.XC19 for the runway witlwhich the
stopway is associated except that:

(a) the limitation in C1.14 of a 0.§&ercentlope for the first and last quarter of the length
of a runway need not be applied to the stopway; and

(b) atthe junction of the stopway and runway and along the stopway the maximum rate of
slope changshouldbe 0.3percentper  m (minimum radius of curvature of 1000
m) for a runway where the code number is 3 or 4.

Strength of stopways

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

Surface of stopways

The surface of a paved stopwstyallbe so constructed or resurfaced as to provide surface
friction characteristics at or above those of the associated runway.

Radio altimeter operating area

General

A radio altimeter operating areaallbe established in the pthreshold area of a precision
approach runway.

Length of the area

A radio altimeter operating arstall extend before the threshdior a distance of at least
300 m.

Width of the area

A radio altimeter operating arsall extend laterally, on each side of the extended centre
line of the runway, to a distano&60 m, except that, when special circumstances so warrant,
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the distancéo be reduced to no less tha@ @ if an aeronautical study indicates that such
reductiondoesnot affect the safety of operations of aircraft.

Longitudinal slope changes

C.8.4 On a radio altimeter operating arslape changeshallbe avoided or kept to a minimum.
Where slope changes cannot be avoided, the slope clsradid®e as gradual as practicable
and abrupt changes or sudden reversals of slopes avoided. The rate of change between two
consecutive slopeshallnot exceed perentper  m.

C.9 Taxiways

General
C.9.1 Taxiwaysshallbe provided to permit the safe and expeditious surface movement of aircratft.

C.9.2 Sufficient entrance and exit taxiways for a runwslyall be provided to expedite the
movement of aeroplanes to and from the runway awogigion of rapid exit taxiways
considered when traffic volumes are high.

C.9.3 The design of a taxiwaghallbe such that, when the cockpit of the aeroplane for which the
taxiway is intended remains over the taxiway centre line markings, the clearance distance
between the outer main wheel of the aeroplane and the edge of the tsixalldg not less
than that ¢ven by the following tabulation:

OMGWS
Up to but not 4.5 m up to but not 6 mup to butnot 9 m up to but not
including 4.5 m including 6 m including 9 m including 15 m
Clearance 150 m 225m 3 m*° or 4 m® 4m

On straight portions.

On curved portions if the taxiway is intended to be used by aeroplanes with a wheel base of less
than 18 m.

On curved portions if the taxiway is intended to be used by aeroplanes with a wheel base equal to
or greater than 18 m.

Width of taxiways
C.9.4 A straight portion of a taxiwaghallhave a width of not less than that given by the following

tabulation:
OMGWS
Up to but not 45muptobutnot 6 muptobutnot 9 mup to but not
mcluding 4.5 m mcluding 6 m mcluding 9 m mncluding 15 m
Taxiway width 75m 10.5m I5m 23im

Taxiway curves

C.9.5 Changes in directioof taxiwaysshallbe as few and small as possible. The radii of the curves
shall be compatible with the manoeuvring capability and normal taxiing speeds of the
aeroplanes for which the taxiway is intended. The design of the shalkbe such that,
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when he cockpit of the aeroplane remains over the taxiway centre line markings, the
clearance distance between the outer main wheels of the aeroplane and the edge of the
taxiwayshallnot ke less than those specified irB@3.

Location of taxiway centre
line markings (see E.2.8.6)

Location of taxiway centre
line lights (see E.3.17.12) —

Taxiway T

width X

(see c.9.4)l

Minimum wheel
clearance (see C.9.5)

The figure shows an example of taxiway widening to achieve the specified
wheel clearances on taxiway curves (see C.9.5). Guidance material on
suitable dimensions is given in the AC139-3.2 Physical Characteristics
Taxiway, Apron, Holding Bays.

Figure C-2. Taxiway curve

Junctions and intersections

C.9.6 To facilitate the moveme of aeroplanes, filletshall be provided at junctions and
intersections of taxiways with runways, aprons and other taxiways. The design of the fillets
shall ensure that the minimunvheel clearances specified in93 are maintained when
aeroplanes are manoeuvring through the junctions or intersections.

Taxiway minimum separation distances

C.9.7 The separation distance between the centre line of a taxiway and the centre fumenafya
the centre line of a parallel taxiway or an objsbtll not be less than the appropeat
dimension specified in Table-C except that iis permissible to operate with lower
separation distances at an existing aerodrome if an aeronauticairsdightes that such
lower separation distance® not adversely affect the safety or significantly affect the
regularity of operations of aeroplanes.

Slopes onaxiways
C.9.8 Longitudinal slopes

The longitudinal slope of a taxiwaallnot exceed:

(a) l.5percentwhere the code letteris C, D, E or F; and
(b) 3 percentwhere the code letter is A or B.

C.9.9 Longitudinal slope changes

Where slope changes ontaxiway cannot be avoided, the transition from one slope to
another slopeshallbe accomplished by a curved surface with a rate of change not exceeding:
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(a) 1percentper D m(minimum radius of curvare of 3 0@ m) where the code letter is
C,D,EorFand

(b) 1percentper 5 m(minimum radius of curvature of 2 BUn) where the code letter is
AorB.

Table G1. Taxiway minimum separation distances

Distance between taxiway centre line and runway centre line (met Taxiway | Taxiway, | Aircraft | Aircraft

. centre other stand stand
Instrument runways Code Norrinstrument runwayy Jine than taxilane | taxilane
number Code number to aircraft | centre | centre
taxiway stand line line
centre | taxilane, to to
line centre | aircraft | object
(metres)| line to stand | (meters)
object | taxilane
(metres) | centre
Code line
letter 1 2 3 4 1 2 3 4 (metres)
@@ & @ (C) I ) B ) B I ) R B C)) (10) (11) (12) (13)
A | 775| 775| - - 375 | 475 - - 23 15.5 19.5 12
B 82 82 152 - 42 58 67 - 32 20 28.5 16.5
C 88 88 158 158 48 58 73 93 44 26 40.5 22.5
D - - 166 166 - - 81 101 63 37 59.5 33.5
E - - 172.5| 1725| - - 87.5 | 107.5 76 43.5 72.5 40
F - - 180 180 - - 95 115 91 51 87.5 47.5

C.9.10 Sight distance

Where a change in slopa a taxiwaycannot be avoided, the charglallbe such that, from
any point:

(a) 3 mabove the taxiway, it will be possible to see the whole surface of the tafaway
distance of at least 8dnfrom that point, where the code letter is C, D, E or F;

(b) 2 mabove the taxiway, it will be possible to see the whole surface of the tafaway
distance of at least Bmfrom that point, where the code letter is B; and

(c) 1.5 mabove the taxiway, it will be possible to see the whole surface of the tafaway
a distance of at least @%nfrom that point, where the code letter is A.

C.9.11 Transversalopes

The transverse slopes of a taxivwahall be sufficient to prevent the accumulation of water
on the surface of the taxiway kshallnot exceed:

(a) 1.5percentwhere the code letteris C, D, E or F; and
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(b) 2 percentwhere the code letter is A or B.

Strength of taxiways

C.9.12 The strength of a taxiwaghall be at least equal to that of the runway it serves, due

C.9.13

C9.14

C.9.15

C.9.16

C.9.17

C.9.18

consideration being given to the fact that a taxiway will be subjected to a greater density of
traffic and, as a result of slow moving and stationary aeroplanes, to higher stresses than the
runway it seves.

Surface of taxiways

The surface of a taxiwaghall not have irregularities #t cause damage to aeroplane
structures.

The surface of a paved taxiwakallbe so constructed or resurfaced as to provide suitable
surface friction characteristics.

Rapid exit taxiways

A rapid exit taxiwayshallbe designed with a radius of tuoff curve of at least:
(&) 550 mwhere the code number is 3 or 4; and

(b) 275 mwhere the code number is 1 or 2;

to enable exit speeds under wet conditions of:

(a) 93km/h where the code number is 3 or 4; and

(b) 65km/h where the code number is 1 or 2.

The radius of the fillet on the inside of the curve at a rapid exit taxsvaljbe sufficient to
provide a widened taxiway throat in order to facilitate early recognition of the entrance and
turn-off onto the taxiway.

A rapid exit taxiwayshallinclude a straight distance after the tofficurve sufficient for an
exiting aicraft to come to a full stop clear of any intersecting taxiway.

The intersection angle of a rapid exit taxiwagh the runwayshallnot be greater than 45°
nor less than 25° and preferaklyallbe 30°.
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————— — TAXIWAY - — - —-—-—>—-—

Radius of
turn-off
curve

|—Intersection angle

C.9.19

C.9.20

C9.21

C.10
C.10.1

C.10.2

Figure C-3. Rapid exit taxiway

Taxiways on bridges

The width of that portion of a taxiway bridge capable of supporting aeroplanes, as measured
perpendicularly to the taxiway centre lisballnot be less than the width of the graded area

of the strip provided for that taxiwaynless a proven method of lateral restraint is provided
which shallnot be hazardous for aeroplanes for which the taxiway is intended.

Accessshall be provided to allow rescue and firefighting vehicles to intervene in both
directions within the sm#fied response time to the largest aeroplane for which the taxiway
bridgeis intended.

A bridgeshallbe constructed on a straight section of the taxiway with a straight section on
both ends of the bridge to facilitate the alignment of aeroplanes approaching the bridge.

Taxiway shoulders

Straight portions of a taxiwawhere the code letter is C, D, E oskallbe provided with
shoulders which extend symmetrically on each side of the taxiway so that the overall width
of the taxiway and its shoulders on straight portions is not less than:

(a) 44 mwhere the code letter is F;
(b) 38 mwhere the code letter is E;
(¢} 34 mwhere the code letter is D; and
(d) 25 mwhere the code letter is C.

On taxiway curves and on junctions or intersections where increased pavement is provided,
the shoulder widtlshallbe not less than that on the adjacent straight portions of theagaxi

When a taxiways intended to be used by turbieagined aeroplanes, the surface of the
taxiway shouldeshallbe so prepared as to resist erosion and the ingestion of the surface
material by aeroplane engines.
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C.11

C11.1

C.11.2

C.11.3

Cl1l1.4

C.11.5

C.11.6

Taxiway strips

General
A taxiway, other than an aircraft stand taxilasigallbe included in a strip.

Width of taxiway strips

A taxiway stripshall extend symmetrically on each side of the centre line of the taxiway
throughout the length of the taxiway to at least the distance tliensentre line given in
Table G1, column 11.

Objects on taxiwaygtrips

The taxiway stripshall provide an area clear of objects whishould endanger taxiing
aeroplanes.

Grading of taxiway strips

The centre portion of a taxiway stspallprovide a graded aado a distance from the centre
line of the taxiway of not less than that given by the following tabulation:

(a) 10.5mwhere the OMGWS$s up to but not including 8m;
(b) 11lmwhere the OMGWS is Bmup to but not includingm;
(¢) 1250mwhere the OMGWS i6mup to but not includin@m;

(d) 17m where the OMGWS i8m up to but noincluding Bm, where the code letter is
D;

(e) 19 mwhere the OMGWS i9m up to but not includig 15m, where the code letter is
E;

()  22mwhere the OMGWS i8m up to but not including3m, where the code letter is
F.

Slopes o taxiway strips
The surface of the strighallbe flush at the edge of the taxiway or shoulder, if provided, and
the graded portioshallnot have an upward transverse slope exceeding:

(a) 2.5percentfor strips where the code letter is C, D, E or F; and
(b) 3 percenffor strips of taxiways where the code letter is A or B;

the upward slope being measured with reference to the transverse slope of the adjacent
taxiway surface and not the horizontal. Thevdward transverse slohall not exceed 5
percenimeasured with reference to the horizontal.

The transverse slopes on any portion of a taxistap beyondhat to be gradedhall not
exceed an upward or downward slope @escentas neasured in the direction away from
the taxiway.

PNG Civil Aviation Rules 19-Nov-2025



Part 139

79

C.12

C.12.1
C.12.2

C.12.3

C.124

C.12.5

C.126

C.12.7

C.12.8

C.12.9

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

General

Holding bay(s)xhallbe provided when the traffic density is medium or heavy.
A runway-holding position or psitionsshallbe established:

(a) on the taxiway, at the intersection of a taxiway and a runway; and

(b) at an intersection of a runway with another runway when the former runway is part of
a standard taxioute.

A runway-holding positionshallbe established on a taxiway if the location or alignment of
the taxiway is such that a taxiing aircraft or vehicle can infringe an obstacle limitation surface
or interfere with the operation of radio navigation aids.

An intermediate holding positn shallbe established on a taxiway at any point other than a
runwayholding position where it is desirable to define a specific holding limit.

A roadholding positiorshallbe established at an intersection of a road with a runway.

Location

The distance between a holding bay, rumhalding position established at a
taxiway/runway intersection or rodwlding position and the centre line of a runveaall

be in accordance with TableZand, in the case of a precision approach runway, teath

a holding aircraft or vehicle will not interfere with the operation of radio navigation aids or
penetrate the inner transitional surface.

At elevationgyreater than Mm (2300ft) the distance of®®m specified in Tabl&C-2 for a
precision approach runwapde number 4hallbe increased as follows:

(a) up to an elevation &0 m(6600ft); 1 mfor every 1@ m(330ft) in excess of 70 m
(2300t);

(b) elevation in excess of 200m (6600ft) and up to 4@Dm (13320ft); 13 mplus 15 m
for every 1@ m (330ft) in excess of 2@m (6600t); and

(c) elevation in excessf 4000 m (13320ft) and up to 5@m (16650ft); 43 mplus2 m
for every 1@ m (330ft) in excess of 4@m (1332Gt).

If a holding bay, runwanolding position or roatholding position for a precision approach
runway code number 4 is atgreater elevation compared to the threshold, the distance
specified in Tale C-2 shallbe further increase mfor every metre the bay or position is
higher than the threshold.

The location of a runwakiolding positionestablished in accorde@ with C12.3shall be

such that a holding aircraft or vehicle will not infringe the obstacle free zone, approach
surface, takeff climb surface or ILS/MLS critical/ sensitive area or interfere with the
operation of radio navigation aids.
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Table C-2. Minimum distance from the runway centre line to a holding bay,
runway-holding position or road-holding position

Code Number

Type of runway 1 2 3 4
Nor-instrument 30 m 40 m 55 m 75m
Non-precision approach 40 m 40 m 75 m 75 m
Precision approactategory | 60 mb 60 nP 90 nfP 90 nfP

Precision approach categories

- - b b
and Il 90 nt? 90 nt?

Takeoff runway 30m 40 m 55 m 75 m

a. If a holding bay, runwaolding position or roatholding position is at a lower elevation compared to the threshold, the
distanceshouldbe decrease® mfor every metre the bay or holding position is lower than the threshold, contingent upon
not infringing the inner transitional surface.

b. This distanceshouldneed to be increased to avoid interference with radio navigation aids, particularly the glide path and
localizer facilities. Information on critical and sensitive areas of ILS and MLS is contained in Annex 10, Volume I,
Attachments Gnd G, respectivelysge also 12.6).

C.13 Aprons

General

C.13.1 Apronsshallbe provided where necessary to pertimé orr and offloading of passengers,
cargo or mail as well as the servicing of aircraft without interfering with the aerodrome
traffic.

C.13.2 The design of apronshall take into consideration criteria for safe ground handling,
including:

(a) sufficientspace between aircraft stands to enable personnel and equipment to move
safely and efficiently;

(b) adequate apron markings, apron signs and apron floodlighting;

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

(d) positioning of fixed groungervices;

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

(f) adequate access and egress routes for fuel, GSE and emergency vehicles;
(g) clearly delineated and visible access and egress routes for passengers;

(h) new technologies (electric charging points, autononvebtsgles, etc.);

(iy avoidance of rear of aircraft stand service roads wherever practicable; and

(j) appropriate protection for persons, equipment and infrastructure from jet blast and
propeller wash.
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C.133

C.134

C.135

C.136

C.137

C.14
C.14.1

C.14.2

Size of aprons

The total apron areshallbe adequate to permit expeditious handling of the aerodrome traffic
at its maximum anticipated density

Strength of aprons

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

Slopes on aprons

Slopes on an apron, includinge on an aircraft stand taxilasballbe sufficient to prevent
accumulation of water on the surface of the apronsbhatl be kept as level as drainage
requirements permit

On an aircraft stand the maximum slgballnot exceed percent

Clearance distances on aircraft stands

An aircraft standshall provide the following minimum clearances between an aircraft
entering or exiting the stand and any adjacent building, aircraft on another stand and other
objects:

Code letter Clearance
A 3Im
B 3Im
C 4.5m
D 7.5m
E 7.5m
F 7.5m

When special circumstaes so warrant, these clearansbsuldbe reduced at a nose
aircraft stand, where the code letter is D, E or F:

(a) between the terminal, including any fixed passembgardingbridge, and the nose of
an aircraft; and

(b) over any portion of the stand provided with azimuth guidance by a visual docking
guidance system.

Isolated aircraft parking position

An isolated aircraft parking positi@nallbe designated or the aerodromatcol towershall

be advised of an area or areas suitable for the parking of an aircraft which is known or
believed to be the subject of unlawful interference, or which for other reasons needs isolation
from normal aerodrome activities.

The isolatd aircraft parking positioshallbe located at the maximum distance practicable
and in any caseaver less than TOmfrom other parking positions, buildings or public areas,

etc. Careshallbe taken to ensure that the position is not located uveéerground utilities

such as gas and aviation fuel and, to the extent feasible, electrical or communication cables.
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APPENDIX D. OBSTACLE RESTRICTION AND REMOVAL

D.1

D.11

D.1.2

D.1.3

D.1.4

D.15

D.1.6

D.1.7

D.1.8

D.1.9

D.1.10

Obstacle limitation surfaces
Outer horizontal surface

Conical surface

Descriptiond Conical surface. A surface sloping upwaadsl outwards from the periphery
of the inner horizontal surface.

Characteristic®. The limits of the conical surfachallcomprise:

(a) alower edge coincident with the periphery of the inner horizontal surface; and
(b) an upper edge located at a speditheight above the inner horizontal surface.

The slope of the conical surfasballbe measured in a vertical plane perpendicular to the
periphery of the inner horizontal surface.

Inner horizontal surface

Descriptiond Inner horizontal sdace. A surface located in a horizontal plane above an
aerodrome and its environs.

Characteristic®. The radius or outer limits of the inner horizontal surisltallbe measured
from a reference point or points established for such purpose.

The height of the innehorizontal surfaceshall be measured above an elevation datum
established for such purpose.

Approach surface
De<riptiond Approach surface. An inclined plane or combination of planes preceding the
threshold.

Characteristic®. The limits of the approach surfaskallcomprise:

(a) aninner edge of specified length, horizontal and perpendicular to the extended centre
line of the runway and located at a specified distance before the threshold,;

(b) two sides originating at the ends of the inner edge and diverging uniformly at a
specifiedrate from the extended centre line of the runway;

(c) an outer edge parallel to the inner edge; and

(d) the above surfaceshallbe varied when lateral offset, offset or curved approaches are
utilized, specifically, two sides originating at the ends of theriedge and diverging
uniformly at a specified rate from the extended centre line of the lateral offset, offset
or curved ground track.

The elevation of the inner edgdhall be equal to the elevation of the midpoint of the
threshold.

The slge(s) of the approach surfasleallbe measured in the vertical plane containing the
centre line of the runway arsthall continue containing the centre line of any lateral offset
or curved ground track.
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Inner approach surface

D.1.11 Descriptiond Inner approach surface. A rectangular portion of the approach surface
immediately preceding the threshold.

D.1.12 Characteristic®. The limits of the inner approach surfesteallcomprise:

(a)

(b)

(c)

an inner edge coincident with the location leé¢ inner edge of the approach surface
but of its own specified length;

two sides originating at the ends of the inner edge and extending parallel to the vertical
plane containing the centre line of the runway; and

an outer edge parallel to the inner edge

Transitional

[Approach Approach - Take-off climb

%:jA

7
Inner approach Strip

iInner horizontal

Approach Take-off climb

LConicaI 4 Inner horizontal
I Transitional®e | T

Section A-A

Approach Transitional

N ¥ 7 Inner horizontal
% \i_c:onical—g, \ / / / %

Inner approach

Section B-B

See Figure D-2 for inner transitional and baked landing obstacle fimitation surfaces and
Attachment B for a three-dimensional view
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Figure D-1. Obstacle limitation surfaces
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Figure D-2. Inner approach, inner transitional and balked landing obstacle limitation
surfaces
Transitional surface

D.1.13 Descriptiond Transitional surface. A complex surface along the side of the strip and part
of the side of the approach surface, that slopes upwards and outwards to the inner horizontal
surface.

D.1.14 Characteristic®. The limits of a transitional surfashall comprise:

(a) alower edge beginning at the intersection of the side of the approach surface with the
inner horizontal surface and extending down the side of the approach surface to the
inner edge of the approach surface and from there along the tdrigéhstrip parallel
to the runway centre line; and

(b) an upper edge located in the plane of the inner horizontal surface.

D.1.15 The elevation of a point on the lower edipallbe:
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D.1.16

D.1.17

D.1.18

D.1.19

D.1.20

D.1.21

D.1.22

D.1.23

D.1.24

(a) along the side of the approach surf@cequal to the elevation of the approach surface
at that point; and

(b) along the strid equal to the elevation of the nearest point on the centre line of the
runway or its extension.

The slope of the transitional surfasieallbe measured in a vertical plane at right angles to
the centre line of the runway.

Inner transitional surface

Descriptiond Inner transitional surface. A surface similar to the transitional surface but
closer to the runway.

Characteristic®. The limits of an inner transitional surfasleallcomprise:

(a) alower edge beginning at the end of the inner approach surface and extending down
the side of the inner approach surface to the inner edge of that surface, from there along
the strip parallel to the runway centre line to the inner edge of the balked landing
surface and from there up the side of the balked landing surface to the point where the
side intersects the inner horizontal surface; and

(b) an upper edge located in the plarfiehe inner horizontal surface.

The elevation of a point on the lower eddmall be:

(a) along the side of the inner approach surface and balked landing surfzmeal to the
elevation of the particular surface at that point; and

(b) along the strid equal to the elevation of the nearest point on the centre line of the
runway or its extension.

Theslopeof the inner transitional surfachallbe measui@in a vertical plane at right
angles to the centre line of the runway.
Balked landing surface

Descriptiond Balked landing surface. An inclined plane located at a specified distance after
the threshold, extending between the inner transitioméd !

Characteristic® The limits of the balked landing surfaskallcomprise:

(a) aninner edge horizontal and perpendicular to the centre line of the runway and located
at a specified distance after the threshold;

(b) two sides originating at the ends of the inner edge and diverging uniformly at a
specified rate from the vertical plane containing the centre line of the runway; and

(c) an outer edge parallel to the inner edge and located in the plane of the inner horizontal
surface.

The elevationof the inner edgshallbe equal to the elevation of the runway centre line at
the location of the inner edge.

The slope of the balked landing surfadell be measured in the vertical plane containing
the centre lie of the runway.
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D.1.25

D.1.26

D.1.27

D.1.28

D.1.29

D.2

D.21

D.2.2

D.2.3

D.2.4

D.25

Take-off climb surface

Descriptiond Take-off climb surface. An inclined plane or other specified surface beyond
the end of a runway or clearway.

Characteristic® The limits of the tak®ff climb surfaceshallcomprise:

(a) aninner edge horizontal and perpendicular to the centre line of the runway and located
either at a specified distance beyond the end of the runway or at the end of the clearway
when such is provided and its length exceeds the specified distance;

(b) two sides originating at the ends of the inner edge, diverging uniformly at a specified
rate from the takeff track to a specified final width and continuing thereafter at that
width for the remainder of the length of the takféclimb surface; and

(c) an outer edg horizontal and perpendicular to the specified-tafkérack.

The elevation of the inner edgballbe equal to the highest point on the extended runway
centre line between the end of the runway and the inner edge, except that when a clearway
is provided the elevatioghallbe equal to the highest point on the ground on the centre line

of the clearway.

In the case of a straight také flight path, the slope of the tala@f climb surfaceshallbe
measuredh the vertical plane containirtge centre line of the runway.

In the case of a takeff flight path involving a turn, the takeff climb surfaceshallbe a
complex surface containing the horizontal normals to its centre line, and the slope of the
centre lineshallbe the same abat for a straight takeff flight path.

Obstacle limitation requirements

Non-instrument runways
Thefollowing obstacle limitation surfaceshallbe established for a nanstrument runway:

(a) conical surface;

(b) inner horizontal surface;
(c) approach surface; and
(d) transitional surfaces.

The heights and slopes of the surfasiesllnot be greater than, and their other dimensions
not lesshan those specified in Table-D.

New objects or extensions of existing objesitsll not be permitted above an approach or
transitionalsurfaceexcept when, in the opinion of the appropriate authority, the new object
or extension would be shielded by an existing immovable object.

New objects or extensions of existing objesttallnot be permitted above the conical surface
or inner horizontal surfagcexcept when, in the opinion of the appropriate authority, the
object is shieldel by an existing immovable object, or after aeronautical study it is
determined that the objewatould not adversely affect the safety or significantly affect the
regularity of operations of aeroplanes.

Existing objects aboveny of the surfaces reqed by D2.1shallas far as practicable be
removed except when, in the opinion of the appropriate authority, the object is shielded by
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D.2.6

D.2.7

D.2.8

D.2.9

an existingimmovableobject, or after aeronautical study it is determined that the object
would not adversely affeche safety or significantly affect the regularity of operations of
aeroplanes.

In considering proposed construction, accoshall be taken of the possible future
development of annstrumentrunway and consequent requirement for more stringent
obstacle limitation surfaces.

Non-precision approach runways

The following obstacle limitation surfacekallbe established for a ngarecision approach
runway.

(a) conical surface;

(b) inner horizomal surface;
(c) approach surface; and
(d) transitional surfaces.

The heights and slopes of the surfasiesllnot be greater than, and their other dimensions
not lesghan, those specified in TableD) except in the case of the horizontal sectbthe
approach surface (seeZ?).

The approach surfachall be horizontal beyond the point at which the gescentslope
intersects:

(a) ahorizontal plane IBn above the threshold elevation; or

(b) the horizontal plane passing through the top of any bliet governs the obstacle
clearance altitude/height (OCA/H);

whichever is the higher.
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Table D-1. Dimensions and slopes of obstacle limitation surfac&sApproach runways
APPROACH RUNWAYS

RUNWAY CLASSIFICATION
Nor-instrument Non-precision approach Precisionapproach category
Code number Code number | Ihor NI
Code number Code number|
Surface and dimensiohs 1 2 3 4 1,2 3 4 1,2 3,4 3,4
@ @ 3 4 ©) (6) ™ ® 9 (10) (1
CONICAL
Slope 5% 5% 5% 5% 5% 5% 5% 5% 5% 5%
Height 3%Bm | 5m | 75m 10m | 60m | 75m 100 m 60m | 100m 100 m
INNER HORIZONTAL
Height 45m 45 m 45 m 45m 45 m 45 m 45 m 45 m 45 m 45 m
Radius 2000 m | 2500 m | 4000 m 4000 m 3500 m| 4000 m 4000 m 3500m | 4000 m 4000 m
INNER APPROACH
Width 3 3 3 3 3 3 4 Om| 120nf 120 nf
Distance from threshold e} e} e} o} o} e} e} 60 m 60 m 60 m
Length o] o] o] o] o] o] o] 900 m 900 m 900 m
Slope 2.5% 2% 2%
APPROACH
Length of inner edge 60m| 80m 110 m 150 m 140 m | 280 m 280 m 140 m 280 m 280 m
Distance from threshold 30m 60 m 60 m 60 m 60 m 60 m 60 m 60 m 60 m 60 m
Divergence (each side) 10% 10% 10% 10% 15% 15% 15% 15% 15% 15%
First section
Length 1600 m | 250 m | 3000 m 300m (2500 m| 3000 m 3000 m 3000m | 300m | 300 m
Slope 5% 4% 3.33% 2.5% 3.33% 2% 2% 2.5% 2% 2%
Second section
Length 0 o 0 s} s} 3600 n? 3600 P (1200 m | 3600 nP | 3600 nP
Slope 4 o o 4 3 2.5% 2.5% 3% 2.5% 2.5%
Horizontal section
Length ) o} o} s} o} 840 n? 8400 n? o} 8400 mP | 84 nP
Total length o] o] o] o] o] 1500 m| 1500 m |150@0 m| 1500 m | 150M m
TRANSITIONAL
Slope 20% 20% 14.3% 14.3% 20% 14.3% 14.3% 14.3% 14.3% 14.3%
INNER TRANSITIONAL
Slope 0 o} o} s} s} s} s} 40% 33.3% | 33.3%
BALKED LANDING SURFACE
Length of inner edge 6] o] o] o] o] o] o] 90 m 120 nf 120 nf
Distance from threshold 3 ) ) 3 ) ) 3 c 180 nf | 1800 nf
Divergence (each side) 6] o] o] o] o] o] o] 10% 10% 10%
Slope 0 o} o} s} 3 3 s} 4% 3.33%| 3.33%
a. Alldimensions are measured horizontally unless specified otherwise. e.  Where the code letter is F (Tableld, the width is increased to@
b. Variable length (see D.2.9 or D.2.17). m except for those aerodromes that accommodate a code |
c. Distance to the end of strip. aeroplane equipped with digital avionics that provide ste
d. Orend of runway whichever is less. commands to maintain an established track during ther@aonc

manoeuvre.

D.2.10New objects or extensions of existing objesttalinot be permitted abowan approach surface
within 3000 m of the inner edge or above a transitional surface except when, in the opinion of the
appropriate authority, the new object or extension would be shielded by an existing immovable object.
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D.2.11

D.2.12

D.2.13

D.2.14

D.2.15

D.2.16

D.2.17

New objects or extensions of existing objesisll not be permitted above the approach
surfacebeyond3000 mfrom the inner edge, the conical surface or inner horizontal surface
except when, in the opinion of the appropriate authority, the object would be shielded by an
existing immovable object, or after aeronautical study it is determined that the object would
not adversely affect the safety or significantly affect the regularity of operations of
aeroplanes.

Existing objects abovenyg of the surfacesequired by D2.7 shallas far as practicable be
removed except when, in the opinion of the appropeathority, the object is shielded by

an existing immovable object, or after aeronautical study it is determined that the object
would not adversely affect the safety or significantly affect the regularity of operations of
aeroplanes.

Precision approachrunways

The following obstacle limitation surfaceshall be established for a precision approach
runway category I:

(a) conical surface;

(b) inner horizontal surface;

(c) approach surface; and

(d) transitional surfaces.

The following obstacldimitation surfacesshall be established for a precision approach
runwaycategoryi:

(a) inner approach surface;

(b) inner transitional surfaces; and

(c) balked landing surface.

The following obstacle limitation surfacehall be established for a precision approach
runway category Il or llI:

(a) conical surface;

(b) inner horizontal surface;

(c) approach surface and inner approach surface;
(d) transitional surfaces;

(e} inner transitional surfaces; and

(f)  balked landing surface.

The heights and slopes of the surfaséslinot be greater than, and their other dimensions
not lesghan those specified in Table-D, except in the case of the horizontal sectbthe
approach surface (see217).

The approach surfachall be horizontal beyond the point at which the pé&rcentslope
intersects

(a) a horizontal plane Ibmabove the threshold elevation; or

(b) the horizontal plane passing through the top of any object that governs the obstacle
clearance limit; whichever is the igr.
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D.2.18

D.2.19

D.2.20

D.2.21

D.2.22

D.2.23

D.2.24

D.2.25

D.2.26

Fixed objectshallnot be permitted above the inner approach surface, the inner transitional
surface or the balked landing surface, except for frangible objects which because of their
function shall be located on the strip. Mobile objedsall not be permitted above these
surfaces during the use of the runway for landing.

New objects or extensions of existing objesksll not be permitted above an approach
surface or a transitional surface except when, in the opinion of the appe@uthority, the
new object oextensionwould be shielded by an existing immovable object.

New objects or extensions of existing objesttallnot be permitted above the conical surface
and the inner horizontal surfaegcept whenin the opinion of the appropriate authority, an
objectwould be shielded by an existing immovable object, or after aeronautical study it is
determined that the object would not adversely affect the safety or significantly affect the
regularity of operatios of aeroplanes.

Existing objects above an approach surface, a transitional surface, the conical surface and
inner horizontal surfacshallas far as practicable be removed except when, in the opinion

of the appropriate authority, an object is &ee by an existing immovable object, or after
aeronautical study it is determined that the object would not adversely affect the safety or
significantly affect the regularity of operations of aeroplanes.

Runways meant for takeff

Thefollowing obstacle limitation surfacghallbe established for a runway meant for take
off:

(a) takeoff climb surface.

The dimensions of the surfasballbe not less than thdimensions specified in Table-

except that a lesser lengthouldbe adopted for the talaf climb surface where such lesser
length would be consistent with procedural measures adopted to govern the outward flight
of aeroplanes.

The operational characteristics of aeroplanes for which the runway is intshdette
examined to see if it is desirable to reglube slope specified in TableDwhen critical
operating conditions are to be catered to. If the specified slope is reduced, corresponding
adjustmentin the length of the takeff climb surfaceshall be ma@ so as to provil
protection to a height of 8on.

New objects or extensions of existing objestiallnot be permitted above a ta&é climb
surfaceexceptwhen, in the opinion of the appropriate authority, the new object or extension
would be shielded by an existing immovable object.

If no objectreacheghe 2percent(1:50) takeoff climb surfacenew objectshallbe limited
to preserve the existing obstacle free surface or a surface down to a slopgefcirgé
(1:62.5).

PNG Civil Aviation Rules 19-Nov-2025



Part 139 91

Table D-2. Dimensions and slopes of obstacle limitation surfaces

RUNWAYS MEANT FOR TAKE-OFF

Code number
Surface and dimensions® 1 2 Jor4

4y @ (€) &)

TAKE-OFF CLIMB

Length of inner edge 60 m 80 m 180 m
Distance from runway end® 30m 60 m 60 m
Divergence (each side) 10% 10% 12.5%
Final width 380 m 580 m 1200 m
1 800 m*
Length 1 600 m 2 500 m 15 000 m
Slope 5% 4% 2%¢

a.  All dimensions are measured horizontally unless specified otherwise.

b.  The take-off climb surface starts at the end of the clearway if the clearway length exceeds the specified
distance.

c. 1 800 m when the intended track includes changes of heading greater than 15° for operations conducted in
IMC, VMC by night.

d.  SeeD.2.24andD.2.26.

D.2.27 Existing objectsthat extend above a takdf climb surfaceshall as far as practicable be

D.3
D.3.1

D.3.2

D.4
D41

D.4.2

removed except when, in the opinion of the appropriate authority, an object is shielded by
an existing immovable object, or after aeronautical study it is determined that the object
would not adversely affect the safety or significantly affect the regularity of operations of
aeroplanes.

Objects outside the obstacle limitation surfaces

Arrangementshallbe made to enable the appropriate authority to be consulted concerning
proposed construction beyond the limits of the obstacle limitation sutfeatesxtend above

a height established by that authority, in order to permit an aeronautical study of the effect
of such construction on the operation of aeroplanes.

In areas beyond the limits of the obstacle limitation surfatésast those objects which
extendto a height of 16m or more above ground elevatishallbe regarded as obstacles,
unless a special aeronautical study indicates that they do not constitute a hazard to
aeroplanes.

Other objects

Objects which do not project through the approach sutbatevhich would nevertheless
adversely affect the optimum siting or performance of visual orvigwral aidsshall, asfar
as practicable, be removed.

Anything whichshould in the opinion of the appropriate authority after aeronautical study,
endanger aeroplanes on the movement area or in the air within the limits of the inner
horizontal and conical surfaceballbe regarded as an obstacle ahdllbe removed in so

far as practicable.
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APPENDIX E. VISUAL AIDS FOR NAVIGATION

E.1l Indicators and signaling devices
E.1.1 Wind direction indicator

Application
E.1.1.1 An aerodromeshallbe equipped with at least one wind direction indicator.

Location

E.1.1.2 A wind direction indicatoshallbe located so as to be visible from aircraft in flight or on the
movement area and in such a way as to be free from the effects of air distudzarsess
by nearby objects.

Characteristics

E.1.1.3 The wind direction indicatahallbe in the form of a truncated cone made of fabricsivadl
hawe a length of not less thar6& and a diameter, at tharber end, of not less tharbf.
It shallbe constructed so that it gives a clear indication of the direction of the surface wind
and a general indication of the wind speed. The colour or cadbiattbe so selected as to
make the wind direction indicator clearly visible and understaededoih aheight of at least
300m, having regard to background. Where practicable, a single colour, preferably white or
orange,shall be used. Where a combination of two colours is required to give adequate
conspicuity against changing backgrounds, thlegll preferably be orange and white, red
and white, or black and white, asldallbe arranged in five alternate bands, the first and last
bands being the darker colour.

E.1.1.4 The location of at least one wind direction indicatioallbe marked by a circuldmand Bm
in diameter and 2m wide. The bandhall be centred about the wind direction indicator
support anghallbe in a colour chosen to give adequate conspicuity, preferably white.

E.1.1.5 Provisionshallbe made for illuminating at least one windicator aanagodromeintended
for use at night.

E.1.2 Landing direction indicator

Location

E.1.2.1 Where provided, a landing direction indicastiallbe located in a conspicuous place on the
aerodrome.
Characteristics

E.1.2.2 The landing diredon indicatorshallbe i n t he form of a ATO.
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Figure E-1. Landing direction indicator

E.1.2.3 The shape and minimum dimensions of a landingshallbe as shown in Figure-E The
col our of tshakbe éithenwhiteromgorarige, the choice being dependent on the
colour that contrasts best with the background against which the indicator will be viewed.
Where required f or ushaleitlet be fluminated ortobtlimedlbya n d i
white lights

E.1.3 Signaling lamp

Application
E.1.3.1 A signaling lamgshallbe provided at a controlled aerodrome in the aerodrome control tower.

Characteristics
E.1.3.2 A signaling lampshallbe capable of producing red, green and white signals, and of:

(a) being aimed manually at any target as required;

(b) giving a signal in any one colour followed by a signal in either of the two other colours;
and

(c) transmitting a message in any one of the three colours by Morse Code up to a speed of
at least four words perinute.

When selecting the green light, u&®allbe made of the restricted boundargoéen

E.1.3.3 The beam spreashallbe not less than 1° nor greater than 3°, with negligible light beyond
3°. When the signaling lamip intended for use in the dayte the intensity of the coloured
light shallbe not less than 6 000 cd.

E.1.4 Signal panels and signal area

Location of signal area

E.1.4.1 The signal areahallbe located so as to be visible for all angles of azimuth above an angle
of 10° above the horizontal when viewed frotneaght of 3@m.
Characteristics of signal area

E.1.4.2 The signal areahallbe an eve horizontal surface at lea@tn square.
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E.1.4.3

E.2

E.2.1

E21.1

E.2.1.2

E.2.1.3

E214
E.2.15

E.2.1.6

E.2.1.7

E.2.1.8

E.2.2

E221

E.2.2.2

E.2.2.3

The colour of the signal arshallbe chosen to contrast with the colours of the signal panels
used, and ishallbe surrounded by\ahite border not less than3mwide.

Markings
General

Interruption of runway markings

At an intersection of two (or more) runways the markings of the more important runway,
except for the runway side stripe markisballbe displayed and the markings of the other
runway(s) shall be interrupted. The runway side stripe marking of the more important
runwayshouldbe either continued across the intersection or interrupted.

The order of importance of runways foettlisplay of runway markingshallbe as follows:

(a) 1sti precision approach runway;
(b) 2ndi non-precision approach runway; and
(¢) 3rdi norrinstrument runway

At an intersection of a runway and taxiway the markings of the ruswalybe displayed
and the markings of the taxiway interrupted, except that runway side stripe matkoods
be interrupted.

Colour and conspicuity

Runway markingshallbe white.
Taxiway markings, runway tarpad markings and aircraft stand markisgallbe yellow.

Apron safety lineshallbe of a conspicuous colour whishall contrast with that used for
aircraft stand markings.

Where operations take place at night, pavement markingsidbe made with reflective
materials designed to enhance the visibility of the markings.

Unpaved txiways

An unpaved taxiwaghall be provided, so far as practicable, with the markings prescribed
for paved taxiways.

Runway designation marking

Application

A runway designation markirghallbe provided at the thresholds of a pdhvenway.

A runway designation markirghouldbe provided, so far as practicable, at the thresholds of
an unpaved runway.

Location

A runway designation markinghall be located a& threshold as shown in Figure2Eas
appropriate.
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Characteristics

E.2.2.4 A runway designation markinghallconsist of a twaligit numberand on parallel runways
shall be supplemented with a letter. On a single runway, dual parallel runways and triple
parallel runways the twdigit numbershall be the whole number nearest the -tereth of
the magnetic North when viewed from the directiorapproach. On four or more parallel
runways, one set of adjacent runwaysll be numbered to the nearest @apth magnetic
azimuth and the other set of adjacent runways numbered to the next neatestlonéthe
magnetic azimuth. When the above rulewd give a single digit number, #hall be
preceded by a zero.

Precision
| approach
category | I
and non-precision
approach runways |

0.45 m mnm Non-precision
Precision approach
approach category | runways
Il and 111 = 0.45 m mnm
Orgnways < £ = Non-instrument
.9 m mnm S = runways
= £ ? 0.3 m mnm
< g £ = £ o
c = A E o N
. £ ~ US|N* —
b =l [& "
v N o 8
& ™ 12 m o
-9 m mnm —;
12m 2[] '6 m mnm
2[] [ E g I_ -9 m mnm =
_OF —_— =
12m 12 m "I 225m |._
£ g = E E
SE SE ==
T _ =18m
o wlbe vl st Eg o=l ke ok 6 mimnm 6 mimnm ko a-ike aprx
A — General and all precision B — Parallel runways C — Optional pattern

approach runways

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

E.2.2.5 Inthe case of parallel runways, each runway designation nuwshbkbe supplemented
by a letter as follows, in the order shown from left to right when viewed from the direction
of approach:

(a) for two parallel runways: ALO ARO,;

() for three parallel runways: ALO ACO AR
(¢c) for four parall el runways: fALO ARO ALO
(d for five parallel runways: ALO ACO fARO
(e) for six parallel runways: fALO ACO fARO

E.2.2.6 The numbers and letteshall be in the form and proportion shown in Figie€. The
dimensionsshallbe not éss tharthose shown in Figure-g, but where the numbers are
incorporated in the threshold marking, larger dimensgiral be used in order to fill
adequately the gap between the stripes of the threshold marking.
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E.2.3

E.2.3.1

E.2.3.2

E.2.3.3

E.2.3.4

E.24

E24.1

E.2.42

E.2.43

E.2.44

Runway centre line marking

Application
A runway centre line markinghallbe provided on a paved runway.

Location

A runway centre line markinghall be located along the centre line of the runway
between the runway desigrati markings as shown in Figure-2E except when
interrupted in compliance witk.2.1.1.

Characteristics

A runway centre line markinghallconsist of a line of uniformly spaced stripes and gaps.
The length of a stripe plus a gsipallbe not less than®mor more than 3 m. The length
of each stripshallbe at least equéb the length of the gap 003n, whichever is greater.

The width of the stripeshallbe not less than:

(a) 0.90mon precision approach category Il and IIl runways;

(b) 0.45m on nonprecision aproach runways where the code number is 3 or 4, and
precision approach category | runways; and

(c) 0.30mon nonprecision approach runways where the code number is 1 or 2, and
on norinstrument runways.

Threshold marking

Application
A threshold markingshallbe provided at the threshold of a pavedway

A threshold markingshall be provided, so far as practicable, at the thresholds of an
unpaved runway.

Location

The stripes of the threshold markisigallcommencé mfrom the threshold.

Characteristics

A runway threshold marking shall consist of a pattern of longitudinal stripes of uniform
dimensionglisposed symmetrically about the centre line of a runway as shown in Figure
E-2 (A) and (B) for a runway width ofn. The number of stripes shall be in accordance
with the runway width as follows:

Number of
Runway width stripes
18 m 4
23 m 6
30m 8
45 m 12
60 m 16
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except that on noeprecision approach and namstrumentrunways 4% m or greater in width, they
shouldbe as shown in Figure-E(C).
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Note.— All units are expressed in mefres.

Figure E-3. Form and proportions of numbers and letters for runway designation markings

E.2.45  The stripeshallextend laterally to withil3m of the edge o& runway or to a distance of
27m on either side of a runway centre line, whichever results in the smaller lateral
distance. Where a runway designation marking is placed within a threshold marking there
shallbe a minimum of three stripes on each side of the centre line of the runwag Whe
a runway designation marking is placed above a threshold marking, the shafié=
continued across the runway. The stripkall be at least @m long and approximately
1.80mwide with spacings of approximately D81 between them except thathere the
stripes are continued across a runway, a double spsttatifpe used to separate the two
stripes nearest the centre line of the runway, and in the case where the designation
marking is included within the threshold marking this spasimgjlbe225m.
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Transverse stripe

E.2.46 Where a thresholdis displaced from the extremity of a runway or where the
extremityof a runway is not square with the runway centre line, a teags\stripe as
shown in Figure E (B) shallbe added to the threshold marking.

E.2.47 A transverse stripshallbe not less than 10& wide.

Arrows

E.2.48 Where a runway threshold is permanently displae@erows conforming to Figure-&
(B) shallbe provided on the portion of the runway before the displaced threshold.

E.2.49  When a runway threshold is temporarily displaced from the normal positgimlibe
marked as shown in Figure4&(A) or E4 (B) and all markings prior to the displaced
thresholdshall be obscured except the runway centre line marking, wsinzil be
converted to arrows.

- — w
Temporarily
dizplaced
threshold \
R
h
\ h
1.2 m mnm Jf —l
/\ A | =10 m mnm
-;, _l: Tran:verse
-im h £ siripe
12 3 S 1 80 m mnm
E — A——
3 I Displaced
R < threshold
A
- aprx. _'5
= =
& "
£ - M e Dimension of
2 * ~—— arrow head
E asinA
=] -
Runway ~ Runway
A - Temporarily displaced threshold B- Te;pp?ra;ig 3:' perr‘m:nenl}y
isplaced thres

Figure E-4. Displaced threshold markings
E.2.5 Aiming point marking

Application

E.2.5.1 An aiming point markingshall be provided at each approach end of a paved instrument
runway where the code number is 2, 3 or 4.

E.2.5.2 An aiming point markinghallbe provided at each approach end of:
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(a) a paved nosinstrument runwayhere the code number is 3 or 4;

(b) a paved instrument runway where the code number is 1;

when additional conspicuity of the aiming point is desirable.

Location

E.2.5.3 The aiming point markinghall commence no closer to the threshold than the distance
indicated in the appropriate cohn of Table EL, except that, on a runway equipped with a
visual approach slope indicator system, the beginning of the maskadbpbe coincident
with the visual apprach slope origin.

E.2.5.4 An aiming point markinghall consist of two conspicuous stripes. The dimensions of the
stripes and the lateral spacing between their inner sidalisbe in accordance with the
provisions of he appropriate column of TablelE Where a touchdown zone marking is
provided, the lateral spacing between the markislggll be the same as that of the
touchdown zone marking.

E.2.6

Application

Touchdown zone marking

E.2.6.1 A touchdown zone markinghallbe provided in the touclgvn zone of a paved precision
approach runway where the code number is 2, 3 or 4.

E.2.6.2 A touchdown zone markinghall be provided in the touchdown zone of a paved-non
precision approach or nenstrument runway where the code number is 3 cand

addiional conspicuity of the touchdown zone is desirable.

Table E-1.

Location and dimensions

@

Distance from threshold tc
beginning of marking

Length of strip@

Width of stripe

Lateral spacing between inner
sides of stripes

Location and dimensions of aiming point marking

Less than 80 m

@)

150 m

30145 m

6 nf

Landing distance available

800 mup to but not including 1ZDm
3

250 m

30145 m

6m

9 nf

1200 mup to but not
including 24@ m
4

300 m

451 60 m

6i 10 P

181225 m

a. The greater dimensions of the specified ranges are intended to be used where increased conspicuity is required.

b. The lateral spacinghouldbe varied within these limits to minimize the contamination of the marking by rubber deposits.

2400 mand above

®)

400 m

45160 m

61 10 nP

181225 m

c. These figures were deduced by reference to the outer main gear wheel span which is element 2 ofoiine aefe@dnce code at Appendix A, Tak

A-1.

Location and characteristics

E.2.6.3 A touchdown zone markinghall consist of pairs of rectangular markings symmetrically
disposed about the runway centre line with the number of such pairs related to the landing
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distance available and, where the markep be displayed at both the approach directions
of a runway, the distance between the thresholds, as follows:

Landing distance available

or the distance between thresholds Pair(s) aof markings
less than 900 m 1
900 m up to but not including 1 200 m 2
1 200 m up to but not mcluding 1 500 m 3
1 500 m up to but not including 2 400 m +
2 400 m or more 6

E.2.6.4 A touchdown zone markinghall conform to either of th two patterns shown in Figure E
5. For the pattern shown in Figured(A), the markingshallbe not less than Z2n long
and 3 mwide. For the pattern shown in FiguEeb (B), each stripe of each markiskallbe
not less than 28m long and 18m wide with a spacing of &m between adjacent stripes.
The lateral spacing between the inner sides of the rectastydie equal to that of the
aiming point marking where provided. Where an aiming point marking is not provided, the
lateral spacing between the inner sides of ttitarglesshall correspond to the lateral
spacing specified for thaiming point marking in Table -E (columns 2, 3, 4 or 5, as
appropriate). The pairs of markinghall be providedat longitudinal spacings of 0B
beginning from the threshold, except that pairs of touchdown zone markings coincident with
or located withirb0m of an aiming point markinghallbe deleted from the pattern.

E.2.6.5 On a nonprecision approach runway where the code number & Z2ddtional pair of
touchdown zone marking stripsisallbe provided 16mbeyond the beginning of the aiming
point marking.

E.2.7 Runway side stripe marking

Application

E.2.7.1 A runway side stripe markinghallbe provided between the thresholds obagu runway
where there is a lack of contrast between the runway edges and the shoulders or the
surrounding terrain.

E.2.7.2 A runway side stripe markirghallbe provided on a precision approach runwagspective
of the contrast between the runway exlgad the shoulders or the surrounding terrain.

Location

E.2.7.3 A runway side stripe markinghallconsist of two stripes, one placed along each edge of the
runway with the outer edge of each stripe approximately on the edge of the runway, except
that,where the runway is greater tharé in width, the stripeshallbe located Bm from
the runway centre line.

E.2.7.4 Where a runway turn pad is providdee runway side stripe markirghall be continued
betweerthe runway and the runway turn pad.
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It

Figure E-5. Aiming point and touchdown zone markings

(illustrated for a runway with a length of 24@ m or more)

Characteristics

E.2.7.5 A runway side stripghallhave an overall widtbf at least ®@m on runways 8m or more
in width and ateast 0.5m on narrower runways.

E.2.8 Taxiway centre line marking

Application

E.2.8.1 Taxiway centre line markinghall be provided on a paved taxiway and apron where the
code number is 3 or 4 in such a way as to provide continuous guidance between the runway
centre line and aircraft stands.
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E.2.8.2 Taxiway centre line markinghall be provided on a paved taxiway and apwehere the
code number is 1 or 2 in such a way as to provide continuous guidance between the runway
centre line and aircraft stands.

E.2.8.3 Taxiway centre line markinghallbe provided on a paved runway when the runway is part
of a standardaxi routeand:

(a) there is no runway centre line marking; or
(b) where the taxiway centre line is not coincident with the runway centre line.

E.2.8.4 Where it is necessary to denote the proximity of a runlnagling position enhanced
taxiway centre line markinghallbe provided.

E.2.8.5 Where provided, enhanced taxiway centre line markshgll be installed at each
taxiway/runway intersection.

Location

E.2.8.6 On a straight section of a taxiwaye taxiway centre line markirghall be located along
the taxiway centre line. On a taxiway curtlee markingshall continue from the straight
portion of the taxiway at a constant distance from the outside edge of the curve.

E.2.8.7 At an intersection of a taxiway with a runwakere the taxiway serves as an exit from the
runway, the axiway centre line markinghallbe curved into the runway centredimarking
as shown in Figures-& and E26. The taxiway centre line markirghall be extended
parallel to the runway centre line margifor a distance of at leasd® beyond the poinbf
tangency where the code number is 3 or 4,fana distance of at leasd® where the code
number is 1 or 2.

E.2.8.8 Where taxiway centre line markimg providedon a runway in accordance with2E.3, the
markingshallbe located on the centre line of the designated taxiway.

E.2.8.9 Where provided:

(a) An enhanced taxiway centre line markisgall extend from the runwakolding
position Rittern A (as defined in Figuref; Taxiway markigs) to a distance of up to
4 min the direction of travel aay from the runway. See Figure7Ha).

(b) If the enhanced taxiway centre line marking intersects another reimodyg
position marking, such as for a precision approach category Il oriay, that is
located within Zm of the first runwayholding position marking, the enhanced
taxiway centre line markinghallbe interrupted @m prior to and after the intersected
runwayholding position marking. The enhanced taxiway centre line maiad
continue beyond the intersectathwayholding position marking for at leadtree
dashed line segments orm from start to finish, withever is greater. See Figure E
7 (b).

(c) If the enhanced taxiway centre line marking continues through a taxiway/taxiway
intersetion that is located whin 47m of the runwayholding position marking, the
enhanced taxiway centre line markisigall be interrupted B5m prior to and after the
point where the intersected taxiway centre line crosses the enhanced taxiway centre
line. The enhanced taxiway centre line markisbgall continue beyond the
taxiway/taxiway intersection for at leakrée dashed line segments @nfrom start
to finish, whchever is greater. See Figure/Kc).
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(d) Where two taxiway centre lines converge at or before the ruimatayng position
marking, the inner dashed liskallnot be less thaBmin length. See Figure-E (d).

(e) Where there are twvopposing runwayolding position markings and the distance
between the markings is less thadr, the enhanced taxiway centre line markings
shallextend over this entire distance. The enhanced taxiway centre line mastkatgs

not extend beyond eithemnwayholding position marking. See FigureE(e).

INTERMEDIATE HOLDING
POSITION MARKING

l

See E.2.10.1
and C.12.2

|~

Runway-holding /

position marking
— pattern A
(See Figure E-8)

Runway-holding
position marking
— pattern A

(See Figure E-8)

0.15m

|4—60 m mnm—>|

08m

—

[T

/'

Runway-holding
position marking
— pattern B

(See Figure E-8)

e

and C.1

INRRRTRNINE

See E2 1071

2:2

2l

Figure E-6. Taxiway markings (shown with basic runway markings)
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TS

/?
E
1~
__/\i.
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(b) Second hold position

16m
/ > at least 3 dashes

—

=
Ab
 © ®

(&) 75-15cm (Note 1)

15¢cm

(©) 15.-30 cm (Note 2)

@ 15cm

Note 1: Black background for contrast on
light-coloured pavements. 1}
Note 2: Continuous yellow centre line. 1

I ;

(e) Between two holding positions

(a) Dimensions

E.2.8.10

E.2.8.11

E.2.9

E.2.9.1

Figure E-7. Enhanced taxiway centre line marking

Characteristics

A taxiway centre line markinghallbe at least 1&m in width and continuous in length
except where it intersects with a runwlaglding position marking or an intermediate
holding posiion marking as shown in Figure@

Enhanced taxiway centre line marg shallbe as shown in Bure E7.

Runway turn pad marking
Application

Where a runway turn pad is provided, a runway turn pad maskiathbe provided for
continuous guidance to enable an aeroplane to completedety8®e turn and align with
the runway centre Im
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E.2.9.2

E.2.9.3

E.2.94

E.2.95

E.2.9.6

E.2.9.7

E.2.10

E.2.10.1

E.2.10.2

E.2.10.3

E.2.10.4

E.2.10.5

E.2.10.6

Location

The runway turn pad markirghallbe curved from the runway centre line into the turn
pad. The radius of the curghall be compatible with the manoeuvring capability and
normal taxiing speeds of the aeroplanes for which the rutmvaypad is intended. The
intersection angle of the runway turn pad marking with the runway centrshiaiienot

be greater than 30 degrees.

The runway turn pad markirghallbe extended parallel to the runway centre line mgrkin
for a distancef at least 6m beyond the point of tangency where the code number is 3
or 4, am for a distance of at leasd 3nwhere the code number is 1 or 2.

A runway turn pad markinghallguide the aeroplane in such a way as to allow a straight
portion of taxiing before the point where a 18@gree turn is to be made. The straight
portion of the runway turn pad markisgallbe parallel to the outer edge of the runway
turn pad.

The design of the curve allowing the aeroplane to negotiate -aeifi€e turrshall be
based on a nose wheel steering angle not exceeding 45 degrees.

The design of the turn pad markisigallbe such that, when the cockpit of the aeroplane
remains over the runway turn pad marking, the clearance distance betweemeah of

the aeroplane landing gear and the edge of the runway tushakide nd less than those
specified in C3.6.

Characteristics
A runway turn pad markinghallbe at least 1&m in width and continuous in length.

Runway-holding position marking

Application and Iecation
A runway-holding position markinghallbe displayed along a runwdnplding position.

Characteristics

At an intersection of a taxiway and a Amstrument, nofprecision approach or takaf
runway, the runwaynolding position marikg shallbe as shown in Figure-& pattern A.

Where a single runwalyolding position is provided at an intersection of a taxiway and a
precision approach catexy I, Il or 11l runway, the runwasholding position marig shall

be as shown in Figure-& pattern A. Where two or three runwhglding positions are
provided at such an intersection, the runvaalding position marking closer (closest) to
the rurway shall be as shown in Figure-& pattern A and the markings farther from the
runway shallbe as shown in Figure-&, pattern B.

The runwayholding position marking displayed at a runwaglding position establiskle
in accordance with @2.3shallbe as shown in Figure-®, pattern A.

Until 26 November 2026, the dimensions of runvieyding position markigsshallbe
as shown in FigureB, pattern Al (or A2) or pattern B1 (or B2), as appropriate.

As of 26 November 2026, the dinmons of runwasholding position markigsshallbe
as shown in Figure{B, pattern A2 or pattern B2, as appropriate.
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E.2.10.7 Where increased conspicuity of the runweplding positionis required the dimensions
of runwayholding position markinghallbe as shown in Figuie 8, pattern A2 or pattern
B2, as appropriate.

PATTERN A1: PATTERN A2: PATTERN B1: PATTERN B2:
4 lines and 4 lines and 2 lines at 2 lines at
3 spaces at 3 spaces at 0.3 meach 0.3 meach
0.15 m each 0.3meach 1spaceat0.6 m 1spaceat1.5m
1.05m 210m 12m 210m
[+ [, o e e
" I I 03m
3 -~
|| I | 09m = &
0.15m " I I 09m
t I T
DB_mbL I I 09m 33 m
Il ] 52 -
| I+
:??H H;:HH 03m4.||1l|#03m 03m+”«+||«03m
" m —>» |[¢— 06m —bl |4— 15m

Figure E-8. Runway-holding position
markings

E.2.10.8 Where a pattern B runweyolding position markings located on an area where it waul
exceed®mi n | ength, the term A CAS3halbdmarkedion A CA"
the surfaceat the ends of the runwdolding position markig and at equal intervals of
45m maximum between successive marks. The letied be not less than 8m high
andshallbe placed not more tharf® beyond the holding position marking.

E.2.10.9 The runwayholding position marking displayed at a runway/runway interseshaiibe
perpendicular to the centre line of the runway forming part of the standardtdei The
pattern of the markinghallbe asshown in Figure BB, pattern A2.

E.2.11 Intermediate holding position marking

Application and location

E.2.11.1 An intermediate holding position markirghall be displayed along an intermediate
holding position.

E.2.11.3 Where an intermediate holding position marking is displayed at an intersection of two
paved taxiways, ishallbe located across the taxiway at sufficient distance from the near
edge of the intersecting taxiway to ensure safe clearance between taxiiafy. dirkhall
be coincident with a stop bar or intermediate holding position lights, where provided.
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Characteristics

E.2.11.5 An intermediateholding position markingshall consist of a singléroken line as
shownin FigureE-6.

E.2.12 VOR aerodrome checkpoint marking

Application

E.2.12.1 When a VOR aerodrome checkpoint is establisheghdll be indicated by a VOR
aerodrome checkpoint marking and sign.

E.2.12.2 Site selectiori Guidance on the selection of sites for VOR aerodrome checkpoints is
given in Annex 10, Volume |, Attachment EAG 1711 Aeronautical
Telecommunications Service Organization Certificgtion

Location

E.2.12.3 A VOR aerodrome checkpoint markispallbe cetred on the spot at which an aircraft
is to be parked to receive the correct VOR signal.
Characteristics

E.2.12.4 A VOR aerodrome checkpoint markisgallconsist of a circl& min diameter and have
a line width of 1&m (see Figure B (A)).

E.2.12.5 When it is preferable for an aircraft to be aligned in a specific direcidine shall be
provided that passes through the centre of the circle on the desired azimuth. $halline
extend6m outside the circle in the desired direction of heading gmminate in an
arrowhead. The width of thenkshallbe 1&m (see Figure B (B)).

-15 cm -15 cm
15cm
|# L R =
6m 6 m 6 m
A —WITHOUT DIRECTION LINE B. —WITH DIRECTION LINE

Note — A direction line need only be provided when an aircraft must be aligned in a specific direction.

Figure E-9. VOR aerodrome checkpoint marking

E.2.12.6 A VOR aerodrome checkpoint markisgallpreferably be white in colour bahalldiffer
from the colour used for the taxiway markings.
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E.2.13

E.2.13.1

E.2.13.2

E.2.13.3

E.2.13.4

E.2.13.5

E.2.13.6

E.2.13.7

E.2.13.8

E.2.13.9

E.2.13.10

E.2.1311

E.2.1312

Aircraft stand marking

Application

Aircraft stand markingshall be provided for designated parking positions on a paved
apron.

Location

Aircraft stand markingen a paved aprashallbe located so as to prodthe clearances
specified in C.13.6 and in.C5.9, respectively, when the nose wheel follows the stand
marking.

Characteristics

Aircraft stand markingsshallinclude such elements as stand identification,-laduhe,
turn bar, turning line, ajinment bar, stop line and leadt line, as are required by the
parking configuration and to complement other parking aids.

An aircraft stand identification (letter and/or numisnalibe included in the leaith line
a short distance after thedinning of the leath line. The height of the identification
shallbe adequate to be readable from the cockpit of aircraft using the stand.

Where two sets of aircraft stand markingee superimposed on each other in order to
permit more fleible use of the apron and it is difficult to identify which stand marking
shallbe followed, or safety would be impaired if the wrong marking was followed, then
identification of the aircraft for which each set of markings is interstiad be added to
thestand identification.

Leadin, turning and leaaut linesshallbe continuous in length and have a width of not

less than 15cm. Where one or more sets of stand markings are superimposed on a stand
marking, the lineshall be continuous for the most demanding aircraft and broken for
other aircraft.

The curvedoortions of leaen, turning and leadut lines shallhave radii appropriate to
the most demanding aircraft type for which the markings are intended.

Where it is intended that an aircraft proceed in one directionasrdyvs pointing in the
direction to be followedhallbe added as part of the leadand leaebut lines.

A turn barshallbe located at right angles to the leadine, abeam the left pilot position

at the point of initiation of any intended turnshallhave a lenth and width of not less
than6 mand 1%m, respectively, and include an arrowhead to indicate the direction of
turn.

If more than one turn bar and/or stop line is requitex/shallbe coded.

An alignment bashallbe placed so as to be coincident with ¢éxéended centre line of
the aircraft in the specified parking position and visible to the pilot during the final part
of the parking manoeuvre.dhallhave a width of not less thand®.

A stop line shall be located at right angles to the alignment bar, abeam the left pilot
position at the intended point of stopshallhave a lenth and width of not less thah
m and 1%®m, respectively.
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E.2.14

E.2.14.1

E.2.14.2

E.2.14.3

E.2.14.4

E.2.15

E.2.15.1

E.2.15.2

E.2.15.3

E.2.16

E.2.16.1

E.2.16.2

E.2.16.3

Apron safety lines

Application

Apron safety linesshall be provided on a paved apron as required by the parking
configurations and ground facilities.

Location

Apron safety lineshall be located so as to define the areas intended for use by ground
vehicles and other aircraft servicing equipment, etc., to provide safe separation from
aircraft.

Characteristics

Apron safety lineshallinclude such elements as wing tip clearance lines and service
road boundary lines as required by the parking configurations and ground facilities.

An apron safety linghallbe continuous in length and at least 10cm in width.

Road-holding position marking

Application
A road-holding position markinghallbe provided at all road entrances to a runway.

Location
The roadholding position markinghallbe located across the road at the holding position.

Characteristics

The roadholding position markingshall be in accordance with the local road traffic
regulations.

Mandatory instruction marking

Application

Where it is impracticable to install a mandatory imstion sign in accordance with
E.4.2.1, a mandatory instruction markirsfpall be provided on the surface of the
pavement.

Where operationallyaguired such as on taxiways exceedin@méin width, or to assist
in the prevention of a runway incursion, a mandatory instruction skl be
supplemented by a mandatory instruction marking.

Location

The mandatory instruction marking on taxiways where@&GWS is up ® but not
including 9 mshallbe located across the taxiway equally placed about the taxiway centre
line and on the holding side of the runwlaglding positon marking as shown in Figure
E-10 (A). The distance between the nearest edge of the marking and the-holdiay
position marking or the taxiway centre line marksiallbenot less thad m.
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i T L ............

R 05-)7 oo | KR | REREA

A-Taxiways for aeroplanes with OMGWS B — Taxiways for aeroplanes with OMGWS
up to but not including 9 m from 9 m up to but not including 15 m

Figure E-10. Mandatory instruction marking

E.2.16.4 The mandatory instruction marking on taxiways wheréadh&WS isfrom 9mup to but
not including 15nshallbe located on both sides of the taxiway centre line marking and
on the holding side of the runwdmplding posiion marking asisown in Figure ELO (B).
The distance between the nearest edge of the marking and the +wldiang position
marking or the taxiway centre line markisigallbe not less thah m.

E.2.16.5 Except where operationally required mandatory instructiomarking should not be
located on a runway.

Characteristics

E.2.16.6 A mandatory instruction markinghall consist of an inscription in white on a red
background. Except for a NO ENTRY marking, the inscripsballprovide information
identical to thaof the associated mandatory instruction sign.

E.2.16.7 A NO ENTRY markingshallconsist of an inscription in white reading NO ENTRY on a
red background.

E.2.16.8 Where there is insufficient contrast between the marking and the pavement surface, the
mardatory instruction markinghallinclude an appropriate border, preferably white or
black.
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E.2.16.9

E.2.16.10

E.2.17

E.2.17.1

E.2.17.2

E.2.17.3

E.2.17.4

E.2.17.5

E.2.17.6

E.2.17.7

E.2.17.8

The character heigtghall be 4m for inscriptions where thOMGWS isfrom 6mup to
but not includingl5m , and2m where theOMGWS is up to but not includingm . The
inscriptionsshallbe in the form and proportiomsceptable to the Director

The backgroundshall be rectangiar and extend a minimum of 3m laterally and
vertically beyond the extremities of the inscription.

Information marking

Application

Where an information sign would normally be installed and is impractical to install, as
determined by the appropriate authority, an information mariradl be displayed on
the surface of thegvement.

Where operationally required an information sighould be supplemented by an
information marking.

An information (location/direction) markinghall be displayed prior to and following
complex taxiway intersections and where operational experience has indicated the
addition of a taxiway location marking could assist flight crew ground navigation.

An information (location) markinghallbe dsplayed on the pavement surface at regular
intervals along taxiways of great length.

Location

The information markinghall be displayed across the surface of the taxiway or apron
where necessary and positioned so as to be legible from theitcoickp approaching
aircraft.

Characteristics

An information markingshall consist of:

(a) aninscription in yellow upon a black background, when it replaces or supplements
a location sign; and

(b) aninscription in black upon a yellow background, when it replaces or supplements
a direction or destination sign.

Where there is insufficient contrast between the marking background and the pavement
surface, the markinghallinclude:

(a) ablack lorder where the inscriptions are in black; and
(b) ayellow border where the inscriptions are in yellow.

The character heiglghall be 4m. The inscriptionshall be in the form and proportions
acceptable to the Director
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E.3 Lights
E.3.1 General

Lights whichshouldendanger the safety of aircraft

E.3.1.1 A nonaeronautical ground light near an aerodrome which might endanger the safety of
aircraftshallbe extingiished, screened or otherwise modified so as to eliminate the source
of danger.

Laser emissions whickhouldendanger the safety of aircraft

E.3.1.2 To protect the safety of aircraftjainst the hazardous effects of laser emitters, the following
protected zoneshallbe established around aerodromes:

(a) alasetbeam free flight zone (LFFZ)
(b) alasetbeam critical flight zone (LCFZ)
(c) alasetbeam sensitive flight zone (LSFZ).

Laser-beam
sensitive
flight zone

Laser-beam
critical
flight zone

4 18 500 m

—1
Agrodrome
reference
point

- To be determined by
Ifrgseefgigbﬁtam local aemdmme
one operations

Note.— The dimensions indicated are given as guidance only.

Figure E-11. Protected flight zones
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Note — The dimensions indicated are given as guidance onfy.

Figure E-12. Multiple runway laser-beam free flight zone

PROTECTED FLIGHT ZONES
Elevation
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P
>

Laser-beam sensitive flight zone
100 pWiem?
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local aerodrome operations
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<
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local asrodrome operations
»la

A

= g - =

< Laser-beam critical flight zone g

E 5 nWicm? £

2 =

g =3

™~ o
Y h 4
A = A

E Laser-beam free flight zone 5
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== 50 nWicm B
h A— hd

To be 5600m |(3700m To be
determined }“—b"" l'| determined
» o 18 500 m | 18 500 m o .

Asrodrome reference point (ARFP)

Figure E-13. Protected flight zones with indication of maximum irradiance levels for visible
laser beams

Lights which shouldcause confusion

E.3.1.3 A nonraeronautical ground light which, by reason of its intensity, configuration or colour,
might prevent, or cause confusion in, the clear interpretation of aeronautical ground lights
shallbe extinguished, screened or otherwise modified so as to elinsimetiea possibility.

In particular, attentioshallbe directed to a neaeronautical ground light visible from the
air within the areas described hereunder:

(a) Instrument runway code number 4:
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(1) within the areas before the threshold and beyond the ehd ninwayextending
at least 450min length from the threshold and runway emdl 7®m either side
of the extended runway centre line in width.

(b) Instrument runway code number 2 or 3:

(1) asin(a), except that the leng#nallbe at least 30Im.
(¢) Instrument runwayy code number 1;

and norinstrument runway:
within the approach area.

Aeronautical ground lights whichshould cause confusion to mariners

Light fixtures and supporting structures

Elevated approach lights
E.3.1.4 Elevated approach lights and their supporting structirakbe frangible except that, in that
portion of the apmach lighting system beyond @® from the threshold:

(a) where the height of aupportingstructure exceed<2in, the frangibility requirement
shallapply to the top 2m only; and

(b) where a supporting structure is surrounded byfnamgible objects, only that part of
the structure that extends above the surrounding olgjeatkbe frangible

E.3.1.5 When an approach light fixture or supporting structure is not in itself sufficiently
conspicuous, ishallbe suitably marked.

Elevated lights
E.3.1.6 Elevated runway, stopway and taxiway ligistsall be frangible. Their heighshall be
sufficiently low to preserve clearance for propellers and for the engine pods of jet aircraft.

Surface lights

E.3.1.7 Light fixtures inset in the surface of runways, stopways, taxiways and aginali®e so
designed and fitted as to withstand being run oyethie wheels of an aircraft without
damage either to the aircraft or to the lights themselves.

E.3.1.8 The temperature produced by conduction or radiation at the interface between an installed
inset light and an aircratft tihallnot exceed 160°C durireglGminute period of exposure.

Light intensity and control

E.3.1.9 The intensity of runway lightinghallbe adequate for the minimum conditions of visibility
and ambient light in which use of the runway is intended, and compatible with that of the
nearest section of the approach lighting system when provided.

E.3.1.10 Where a highintensity lighting system isrpvided, a suitable intensity contrshall be
incorporated to allow for adjustment of the light intensity to meet the prevailing conditions.
Separate intensity controls or other suitable metisbd#i be provided to ensure that the
following systems, whemstalled, can be operated at compatible intensities:

(a) approach lighting system;
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E.3.1.11

E.3.1.12

E.3.2

E3.2.1

E.3.2.2

E.3.2.3

E.3.3

E.3.3.1

E.3.3.2

E.3.3.3

(b) runway edge lights;

(¢) runway threshold lights;

(d) runway end lights;

(e) runway centre line lights;

(f) runway touchdown zone lights; and
(g) taxiway centre line lights.

On the perimater of and within the ellipse defining the main beateptable to the
Director, the maximum light intensity valughall not be greater than three times the
minimum light intensity value measuredacceptable to the Director

On the perimeteof and within the rectangle defining the main beagteptable to the
Director, the maximum light intensity valughall not be greater than three times the
minimum light intensity value measuredacceptable to the Director

Emergency lighting

Application

At an aerodromerovided with runway lighting and without a secondary power supply,
sufficient emergency lightshallbe conveniently available for installation on at least the
primary runway in the event of failure of the normal lighgtsystem.

Location

When installed on a runwathe emergency lightshall as a minimum, conform to the
configuration required for a nanstrument runway.

Characteristics

The colour of the emergency lighgkall conform to the colour requirements for runway
lighting, except that, where the provision of coloured Bgat the threshold and the
runway end is not practicable, all ligigBouldbe variable white or as close to variable
white as practicable.

Aeronautical beacons

Application
Where operationally necessary an aerodrome beacon or aifigdéoh beacorshallbe
provided at each aerodrome intended for use at night.

The operational requiremesitallbe determined having regard to the requirements of the
air traffic using the aerodrome, the conspicuity of the aerodrome featuedation to its
surroundings and the installation of other visual andwisumal aids useful in locating the
aerodrome.

Aerodrome beacon

An aerodrome beacahallbe provided at an aerodrome intended for use at night if one
or more of the followng conditions exist:

(a) aircraft navigate predominantly by visual means;
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E.3.34

E.3.3.5

E.3.3.6

E.3.3.7

E.3.3.8

E.3.3.9

E.3.3.10

E.3.3.11

E.3.3.12

E.3.3.13

(b) reduced visibilities are frequent; or

(c) it is difficult to locate the aerodrome from the air due to surrounding lights or
terrain.

Location

The aerodrome beacahallbe locatd on or adjacent to the aerodrome in an area of low
ambient background lighting.

The location of the beacahall be such that the beacon is not shielded by objects in
significant directions and does not dazzle a pilot approaching to land.

Characteristics

The aerodrome beacashallshow either coloured flashes alternating with white flashes,

or white flashes only. The frequency of total flaskkallbe from 20 to 30 per minute.
Where used, the coloured flashes emitted by beacdascdbierodromeshallbe green,

and coloured flashes emitted by beacons at water aerodstialése yellow. In the case

of a combined water and land aerodrome, coloured flashes, ifsledihave the colour
characteristics of whichever section of the aerodrome is designated as the principal
facility.

The light from the beacoshall show at all angles of azimuth. The vertical light
distributionshallextend upwards from an elevatiohrmt more than 1° to an elevation
determined by the appropriate authority to be sufficient to provide guidance at the
maximum elevation at which the beacon is intended to be used, and the effective intensity
of the flashshallbe not less than 2 000 cd.

Identification beacon

Application

An identification beacoshallbe provided at an aerodrome which is intended for use at
night and cannot be easily identified from the air by other means.

Location

The identification beacoshall be located on the aerodrome in an area of low ambient
background lighting.

The location of the beacmhall be such that the beacon is not shielded by objects in
significant directions and does not dazzle a pilot approaching to land.

Characteristics

An identification beacon at a land aerodrosmall show atall angles of azimuth. The
vertical light distributionshallextend upwards from an elevation of not more than 1° to
an elevation determined by the appropriate authority to be sufficient to provide guidance
at the maximum elevation at which the beacomisrided to be used, and the effective
intensity of the flasishallbe not less than 2 000 cd.

An identification beacorshall show flashinggreen at a land aerodrome and flashing
yellow at a water aerodrome.

The identification characteshallbe transmitted in the International Morse Code.
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E.3.3.14 The speed of transmissioshall be between six and eight words per minute, the

E.3.4

E34.1

E.3.4.2

E.3.4.3

E.3.4.4

corresponding range of duration of the Morse dots being from 0.15 to 0.2 seconds per dot.
Approach lighting systems
Application

Application
(a) Norrinstrument runway

Where physically practicable, a simple approdghting systemas specified in
E.3.4.2 to B3.4.9shouldbe provided to serve a namstrument runway where the
code number is 3 or 4 and intended for use at night, except whemttey is used
only in conditions of good visibility and sufficient guidance is provided by other
visual aids.

(b) Non-precision approach runway

Where physically practicable,simple approach lighting system as spedfin
E.3.4.2 to E3.4.9shallbe provided to serve a nqmecision approach runway,
except when the runway is used only in conditions of good visibility or sufficient
guidance is provided by other visual aids.

(¢c) Precision approach runway category |

Where physically practicable, a precisiapproach category | lighting system as
specfied in E.3.4.10 to B.4.21shallbe provided to serve a precision approach
runway category |.

(d) Precision approach runway categories Il and IlI

A precision approach category Il and Igiting system aspecified in E.3.4.22 to
E.3.4.39shallbe provided to serve a precision approach runway category Il or IIl.

Simple approach lighting system

Location

A simple approach lighting systeshallconsist of a row of lights on the extended centre
line of the runway extending, whenever possible, over a distance of not legtham
from the threshold with a rowf lights forming a crossbarBlmor 30 min length at a
distance of 30m from the threshold.

The lights forming the crossbahallbe as nearly as practicable in a horizontal straight
line at right angles to, and bisected by, the line of the centre line lights. The lights of the
crossbhashallbe spaced so as to produce a linear effecemxbat, when a crossbar of
30mis used, gapshouldbe left on each side of the centre line. These ghpkbe kept

to a minimum to meet local requirements and el not exceedm.

The lights forming the centre lirghallbe placedt longitudinal intervals of @n, except
that, when it is desired to improve the guidance, an intef@) m shouldbe used. The
innermost lightshallbe located either@n or 30m from the threshold, depending on the
longitudinal interval selected for the centre line lights.
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E.3.45

E.3.4.6

E.3.4.7

E.3.4.8

E.3.4.9

E.3.4.10

E.3.4.11

If it is not physically possible to provide a centre line editeg for a distaoe of 42m

from the thresholdt shouldbe extended to 8in so as to include the crossbar. If this is
not possible, the centre line ligisisouldbe extended as far as practicable, and each centre
line light shallthen onsist ¢ a barrette at lea8m in length. Subject to the approach
system having a crossbar at0Bdfrom the threshold, an additional crossbaouldbe
providedat 19m from the threshold.

The systenshalllie as nearly as practicable in the horizontal plane passing through the
threshold, provided that:

(a) no object other than an ILS or MLS azimuth anteshall protrude through the
plane of the approadights within a distance ofn from the centre lin®f the
system; and

(b) no light other than a light located within the central part of a crossbar or a centre
line barrette (not their extremitieshallbe screened from an approaching aircratft.

Any ILS or MLS azimuth antenna protruding through the planéheflightsshall be
treated as an obstacle and marked and lighted accordingly.

Characteristics

The lights of a simple approach lighting systemallbe fixed lights and the colour of the
lights shall be such as to ensure that the system is readily distinguishable from other
aeronautical ground lights, and from extraneous lighting if present. Each centre line light
shallconsist of either:

(a) asingle source; or
(b) a barrette at lea8tmin length.

Where provided for a nemstrument runwaythe lightsshall show at all angles in
azimuth necessary to a pilot on base leg and final apiprddne intensity of the lights
shallbe adequate for all conditions of visibility and ambient light for which the system
has been provided.

Where provided for a neprecision approach runway, the liglstsallshow at all angles

in azimuth necessgto the pilot of an aircraft which on final approach does not deviate
by an abnormal amount from the path defined by theuwmsural aid. The lightshallbe
designed to provide guidance during both day and night in the most adverse conditions
of visibility and ambient light for which it is intended that the systeailremain usable.

Precision approach category I lighting system

Location

A precision approach category | lighting systshall consist of a row of lights on the
extended centrerle of the runway extending, wherevespible, over a distance of@a
from the runway threshold with a roef lights forming a crossbarO& in length at a
distance of 30m from the runway threshold.

The lights forming the crossbahallbe as nearly as practicable in a horizontal straight
line at right angles to,nal bisected by, the line of the centre line lights. The lights of the
crossbasishallbe spaced so as to produce a linear effect, except thaslgayisibe left
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E.3.4.12

E.3.4.13

E.3.4.14

E.3.4.15

E.3.4.16

E.3.4.17

E.3.4.18

E.3.4.19

on each side of the centre line. These gapal be kept to a minimum to meet local
requirenents and eacthallnot exceedm.

The lights forming the centre lirghallbe placedat longitudinal intervals of B m with
the innermost light located#& from the threshold.

The systenshalllie as nearly as practicable in the horizontal plane passing through the
threshold, provided that:

(a) no object other than an ILS or MLS azimuth anteshall protrude through the
plane of the approadights within a distance ofn from the centre lin®f the
system; and

(b) no light other than a light located within the central part of a crossbar or a centre
line barrette (not their extremitieshallbe screened from an approaching aircratft.

Any ILS or MLS azimuth antenna protruding through the planéheflightsshall be
treated as an obstacle and marked and lighted accordingly.

Characteristics

The centre line and crossbar lights of a precision approach category | lighting slyatem
be fixed lights showing variable white. Each centre llight positionshall consist of
either:

(a) asingle light source in the innermosD3® of the centre line, twddht sources in
the central 30 mof the centre line and three lighturces in the outer 80n of the
centre line to provide distanc@anmation; or

(b) a barrette.

Where the serviceability level of the approach lights specifseal maintenance objective
in J.5.10 can be demonstrated, each centre line light positiouldconsist of either:

(a) asingle light source; or
(b) a barrette.

The barretteshall be at leasém in length. When barrettes are composed of lights
approximating to point sources, the lighstzgall be uniformly spaced anhtervals of not
more than Bm.

If the centre lineconsiss of barrettes as described in E.3.4(b} or E3.4.15p), each
barrette shall be supplemented by a flashing light, except where such lighting is
considered unnecessary taking into account the characteristics of the system and the
nature of the meteorologicabnditions.

Eachflashing light as described in¥4.17shallbe flashed twice a second in sequence,
beginning with the outermost light and progressing toward the threshold to the innermost
light of the system. The design of the electrical cirshdllbe such that these lights can

be operated independently of tther lights of the approach lighting system.

If the centre line consts of lights as described in¥E4.14(a or E.3.4.1%4), additional
crossbars of lights the crossbar provided at@ from the thresholdhallbe provided

at 19m, 450m, 600m and 7®m from the threshold. The lights forming each crossbar
shallbe as nearly as practicable in a horizontal straight line at right angles to, and bisected
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by, the line of the centre line lights. The ligstsallbe spaced so as to producénear
effect, except that gaghouldbe left on each side of the centre line. These ghakbe
kept to a minimum to meet local requirements and shalinot exceed m.

E.3.4.20 Where the adtlonal crossbars described in34.19 are incorporated in the system, the
outer ends of the cssbarshalllie on two straight lines that either are parallel to the line
of the centre line lights or converge to meet the myeentre line 30m from threshold.

E.3.4.21 The lightsshallbe in accordance with the specificati@tseptable to the Bactor.

Precision approach category Il and Il lighting system
Location

E.3.4.22 The approach lighting systesiall consist of a row of lights on the extended centre line
of the runway, extending, wherever possible, aveistance of 9Um from the runway
threshold. In addition, the systeshallhave two sié rows of lights, @ending 2Dmfrom
the threshold, and two crossbars, one 8ni&nd one at 3Wm from the theshold, all as
shown in Figure EL4. Where the serviceability level of the approach lights speafed
maintenance objectives in5J7 can be demonstrated, the systfrauldhave two sié
rows of lights, extending P4n from the threshold, and two crossbaone at 16m and
one at 30mfrom the theshold, all as shown in Figurelb.

E.3.4.23 The lights forming the centre lirghall be placed at longitudal intervals of 8m with
the innermost lights located 3n from the threshold.

E.3.4.24 The lights forming the side rowshall be placed on each side of the centre line, at a
longitudinal spacing equal to that of the centne liights and with the fitdight located
30mfrom the threshold. Where the serviceability level of the approach lights specified as
maintenance objectives ib.7 can be demonstrated, lights forming the side shosid
be placed on each side otthentre line, at a longitudingpacing of 6m with the first
light located &m from the threshold. The lateral spacing (or gauge) between the
innermost lights of the side rovehall be not lss than 8m nor more than 28m, and
preferably Bm, but in any evernghallbe equal to that of the touchdown zone lights.

E.3.425 The crossbar provided at@® from the thresholghallfill in the gaps between the centre
line and side row lights.

E.3.426 The crossbar provided at@® from the threholdshallextend on both sides of the centre
line lights to a distance obin from the centre line.

E.3.4.27 If the cente line beyond a distance of @@ from the threshold corss of lights as
described in B.4.3Xb) or E3.4.3Zb), additional crossbars of lighthallbe provided at
450m, 600m and 7®mfrom the threshold.
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Figure E-14. Inner 300 mapproach and runway lighting for precision approach runways,

categories Il and IlI
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Figure E-15. Inner 300m approach and runway lighting for precision approach runways,
categories Il and Ill, where the serviceability levels of the lights specified asaintenance

E.3.4.28

E.3.4.29

E.3.4.30

E.3.4.31

objectives in AppendixJ can be demonstrated

Where the adtlonal crossbars described 13.4.27 are incorporated in the system, the
outer ends of these crossbahslllie on two straight lines that either are parallel to the
centre line or converge toeet the runway centre line @ from the threshold.

The systenshalllie as nearly as practicable in the horizontal plane passing through the
threshold, provided that:

(&) no object other than an ILS or MLS azimuth anteshall protrude through the
plane of the approadights within a distance ofn from the centre lin®f the
system; and

(b) no light other than a light located within the central part of a crossbar or a centre
line barrette (not their extremitieshallbe screened from an approaching aircratft.

Any ILS or MLS azimuth antenna protruding through the planéheflightsshall be
treated as an obstacle and marked and lighted accordingly.

Characteristics

The centre line of a precision approach category Il andglitihg system for the first
300m from the thresholahall consist of barrettes showingriable white, except that,
wherethe threshold is displaced @@ or more, the centre linghouldconsist of single

light sources showing variable white. Where the serviceability level of the approach lights
specifiedas maintenance objectives irb.Y can be demonstrated, the centre line of a
precision approach category Il and Il lighting systéwmn the first 3@m from the
thresholdshouldconsist of either:

(a) barrettes, Wwere the centre line beyond B0 from the threshold consists of
barettes as described E13.4.326); or

(b) alternate single light sources and barrettes, where the centre linel [3&)omfrom
the threshold consists of single light sources as described ih.32b), with the
innermostsingle light source located1 and tte innermost barrette locate@rf
from the threshold; or

(¢) single light sources where the threshold is diggde®@®m or more;

all of whichshallshow variable white.
Beyond 30 mfrom the threshold each centre line light posittial consist of either:

(a) a barette as used on the innerd®q or

(b) two light sources in the central @@ of the centre line and thréight sources in
the outer 30m of the centre line;

all of whichshallshow variable white.
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E.3.4.32 Where theserviceability level of the approach lights specifé&sdmaintenance objectives
in J5.7 can be demonstrated, beyonddB80from the threshold each centre line light
positionshouldconsist of either:

(a) a barrette; or
(b) asingle light source;

all of which shallshow variable white.

E.3.4.33 The barretteshall be at leas?d m in length. When barrettes are composed of lights
approximating to point sources, the liglstgall be uniformly spaced at intervads not
more than B m.

E.3.4.34 If the centre line beyond &0n from the thresholadonsiss of barrettes as described in
E.3.4.3Xa) orE.3.4.32a), each barrette beyond@fshallbe supplemented by a flashing
light, except where such lighting is considered unnecessary taking into acheunt t
characteristics of the system and the nature of the meteorological conditions.

E.3.4.35 Eachflashing light as described in¥4.34shallbe flashed twice a second in sequence,
beginning with the outermost light and progressing toward the threshiblel ilanermost
light of the system. The design of the electrical cirshdllbe such that these lights can
be operated independently of the other lights of the approach lighting system.

E.3.4.36 The side rowshallconsist of barrettes showing red. Thadth of a side row barrette and
the spacing of its lightshallbe equal to those of the touchdown zone light barrettes.

E.3.4.37 The lights forming the crossbashallbe fixed lights showing variable white. The lights
shallbe uniformly spaced attervals of not more than 2m.

E.3.4.38 The intensity of the red lighthallbe compatible with the intensity of the white lights.
E.3.4.39 The lightsshallbe in accordance with the specificati@tseptable to the Director

E.3.5 Visual approach slope indicator systems
Application

E.3.5.1 A visual approach slope indicator systeshall be provided to serve the approach to a
runway whether or not the runway is served by other visual approach aids or-by non
visual aids, where one or more of the following conditions exist:

(a) the runway is used by turbojer other aeroplanes with similar approach guidance
requirements;

(b) the pilot of any type of aeroplarshouldhave difficulty in judging the approach
due to:

(1) inadequate visual guidance such as is experienced during an approach over
water or featureles®rrain by day or in the absence of sufficient extraneous
lights in the approach area by night; or

(2) misleading information such as is produced by deceptive surrounding terrain
or runway slopes;
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(¢) the presence of objects in the approach ahealdinvolve serious hazard if an
aeroplane descends below the normal approach path, particularly if there are no
nonvisual or other visual aids to give warning of such objects;

(d) physical conditions at either end of the runway present a serious hazardverhe
of an aeroplane undershooting or overrunning the runway; and

(e) terrain or prevalent meteorological conditions are such that the aerspltauidbe
subjected to unusual turbulence during approach.
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(A) (B) (c) (D)
T-VA3IS AT-VASIS PAFI APAPI

Figure E-16. Visual approach slope indicator systems

E.3.5.2 The standard visual approach slope indicator syssh@sconsist of the following:
(a) T-VASIS and ATFVASIS conforming tolhe specifications contained in E.3.5.7 to
E.3.5.23 inclusive;
(b) PAPIand APAPI systems conforming to theaffications contained in BE.5.24 to
E.3.5.41 inclusive;
as shown in Figure-#6.
E.3.5.3 PAPI, T-VASIS or AT-VASIS shallbe provided where the code number is 3 or 4 when
one or moref the conditions specified in.E5.1 exist.
E.3.5.4 As of 1 January 2020, the use 6VASIS and AT-VASIS as standard visual approach
slope indicator systenshouldbe discontinued.
E.3.5.5 PAPI or APAPIshallbe provided where the code number is 1 or 2 when one orafiore
the conditions specified in.&5.1 exist.
E.3.5.6  Where a runway theholdis temporarily displaced from the normal position and one or

more of the conditions specified in.E5.1 exist, a PAP$hall be provided except that
where the code number is 1 or 2 an APARdbuldbe provided.
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T-VASIS and ATVASIS

Description

E.3.5.7 The T-VASIS shallconsist of twenty light units symmetrically disposed about the runway
centre line in the form of two wing bars of four light units each, with bisecting
longitudinal lines of sifights, as shown in Figure-E7.

E.3.5.8 The AT-VASIS shallconsist of ten light units arranged on one side of the runway in the
form of a single wing bar of four light units with a bisecting longitudinal line of six lights.

E.3.5.9 The light unitsshallbe constructed and arranged in such a manner thatilidt of an
aeroplane during an approach will:

(a) when above the approach slope, see the wing bar(s) white, and one, two or three
fly-down lights, the more figown lights being visible the higher the pilot is above
the approach slope;

(b) when on the approhcslope, see the wing bar(s) white; and

(¢) when below the approach slope, see the wing bar(s) and one, two or thupe fly
lights white, the more flyp lights being visible the lower the pilot is below the
approach slope; and when well below the approamtesisee the wing bar(s) and
the three flyup lights red.

When on or above the approach slope, no kphatlbe visible from the flyup light units;
when on or below the approach slope, no gl be visible from the flydown light
units.

Siting

E.3.5.10 The light unitsshall be located as shown in Figurel3, subject to the installation
tolerances given therein.

Wing bar lights and one flgown light visible 17 mto 2 m
Wing bar lights and two figdown lights visible 22 mto 28 m
Wing bar lights and three figown lights visible 28 mto 54 m

Characteristics of the light units
E.3.5.11 The systemshallbe suitable for both day and night operations.

E.3.5.12 The light distribution of the beam of each light ushiallbe of fan shape showing over a
wide arc in azimuth in the approach direction. The wing bar light sha#l produce a
beam of white |light from 1A546 eampftredc al
light from OA to 1-Acwdlightunieshallpradace awhitedpdam . Tt
extending from an elevation of 6° down to approximately the approach slope, where it
shall have a sharp cudff. The fly-up light unitsshall produce a wite beam from
approxi mately the approach sl ope down to
1A546 vertical angle. The angle of the t
up unitsshouldbe increased to comply with¥E5.22.

PNG Civil Aviation Rules 19-Nov-2025



Part 139 127
E.3.5.13 The light intensity distribution of the Higown, wing bar and fhup light unitsshallbe as
acceptable to the Director
VAN
- | |
A
INSTALLATION TOLERANCES
= The appropriate authorily may:
°’ g a) vary the nominal eye height over the threshold of the
= on-slope signal between the limits of 12 m and 16 m,
= except in cases where a standard ILS glide path and/or
h 4 | | % MLS mininwm glide path is available; the height over
A S threshold should be varied to aveid any conflict
o between the visual approach slope indications and the
= usable portion of the ILS glide path andor AMLS
S minimum glide path indications;
b) vary the longitudinal distance between indivicual light
units or the overall length of the system by not more
than 10 per cent;
h 4
— " 0m I
= 1—>| ¢) vary the lateral displacement of the system from the
v 24 m runway edge by not more than £3 m;
- Z | | . .
Y EHE Em ; HE|EE WING Note.— The system must be symmetrically displaced
A h 2 |-I-——|-| BAR about the unway centre line.
15
o 1S
~ E ac E d) where there is a longitudinal slope of the ground,
L 4 u = adjust the longitudinal distance of a light unif fo
Y compensate for its difference in level from that of the
threshold: and
= e) where there is a transverse slope in the ground, adjust
o the longitudinal distarrce of two light units or two wing
= bars to compensate for the difference in level between
g them as necessary fo meel the requirements of £.3.5.17.
=
oof y | ] z The distarice between the wing bar and the threshold is
o~ A i based on an approach slope of 3° to a level runway with a
i nominal eye height over the threshold of 15 m. In practice,
the threshold to wing bar distance is determined by:
§ a) the selected approach siope;
b) the longitudinal slope of the rurnmway; and
Y H H c) the selected nominal eve height over the threshold.
N THRESHOLD
Figure E-17. Siting of light units for T-VASIS
E.3.5.14 The colour transition from red to white in the vertical plahellbe such as to appear to
an observer, at a distance of teds than 30 m, to occur over a vertical angle of not
more than 150.
E.3.5.15 At full intensity the red lighshallhave a Y coordinate not exceeding 0.320.
E.3.5.16 A suitable intensity conti shallbe provided to allow adjustments to meet the prevailing
conditions and to avoid dazzling the pilot during approach and landing.
E.3.5.17 The light units forming the wing bars, or the light units forming adftyvn or a flyup

matched pairshallbe mounted so as to appear to the pilot of an approaching aeroplane
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to be substantially in a horizontal line. The light ushallbe mounted as low as possible
andshallbe frangible.

E.3.5.18 The light unitsshallbe so designed that deposits of corsdion, dirt, etc., on optically
transmitting or reflecting surfacekallinterfere to the least possible extent with the light
signals andhallin no way affect the elevation of the beams or the contrast between the
red and white signals.

Approach slopeand elevation setting of light beams
E.3.5.19 The approach slopghallbe appropriate for use by the aeroplanes using the approach.

E.3.5.20 When the runway on which aWASIS is provided is equipped with an ILS and/or MLS,
the siting and elevations diie light unitsshall be such that the visual approach slope
conforms as closely as possible with the glide path of the ILS and/or the minimum glide
path of the MLS, as appropriate.

E.3.5.21 The elevation of the beams of the wing bar light units on kd#s ©f the runwaghall
be the same. The elevation of the top of the beam of thepflight unit nearest to each
wing bar, and that of the bottom of the beam of the flydown light unit nearest to each
wing bar,shallbe equal anghallcorrespond to thapproach slope. The eaff angle of
the top of the beams of successiveufylight unitsshalld ecr ease by 56 of
of elevation at each successive unit away from the wing bar. The engle of the
bottom of the beam of the figown light unts shalli ncr ease by 706 of
successive unit awdyom the wing bar (see Figure 1B).

E.3.5.22 The elevation setting of the top of the red light beams of the wing bar aog fight
unitsshallbe such that, during an approach, the pilot of an aeroplane to whom the wing
bar and three flup light units are visible would clear all objects in the approach area by
a safe margin if any such light did not appear red.

E.3.5.23 The azimuth spread dfi¢ light beanshallbe suitably restricted where an object located
outside the obstacle protection surface of the system, but within the lateral limits of its
light beam, is found to extend above the plane of the obstacle protection surface and an
aeronadutal study indicates that the object could adversely affect the safety of operations.
The extent of the restrictiaghallbe such that the object remains outside the confines of
the light beam.
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Figure E-18. Light beams and elevation settings of WASIS and AT-VASIS

PAPI and APAPI
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E.3.5.24

E.3.5.25

E.3.5.26

E.3.5.27

E.3.5.28

E.3.5.29

E.3.5.30

E.3.5.31
E.3.5.32

E.3.5.33

Description

The PAPI systershallconsist of a wing bar of four sharp transition midtnp (or paired
single lamp) units equally spaced. The syss#all be located on the left side of the
runway unless it is physically impracticable to do so.

The APAPI systenshall consist of a wing bar of two sharp transition midtnp (or
paired sigle lamp) units. The systeshallbe located on the left side of the runway unless
it is physically impracticable to do so.

The wing bar of a PAP$hallbe constructed and arranged in such a manner that a pilot
making an approach will:

(a) when on or close to the approach slope, see the two units nearesiviag as red
and the two units farthest from the runway as white;

(b) when above the approach slope, see the one unit nearest the runway as red and the
three units farthest from the runway as white; and when further above the approach
slope, see all the units as white; and

(¢) when below the approach slope, see the three ne#est the runway as red and
the unit farthest from the runway as white; and when further below the approach
slope, see all the units as red.

The wing bar of an APARhallbe constructed and arranged in such a manner that a pilot
making an apmrach will:

(a) when on or close to the approach slope, see the unit nearer the runway as red and
the unit farther from the runway as white;

(b) when above the approach slope, see both the units as white; and

(¢) when below the approach slope, see both the unitdas

Siting

The light unitsshall be located as in the basic canfration illustrated in Figure-E9,

subject to the installation tolerances given therein. The units forming a wishditre

mounted so as to appear to the pilot of an appigdaeroplane to be substantially in a
horizontal line. The light unitshallbe mounted as low as possible ahdllbe frangible.

Characteristics of the light units
The systenshallbe suitable for both day and night operations.

The colour transition from red to white in the vertical plahallbe such as to appear to
an observer, a distance of not less than®BM, to occur within a vertical angle of not
more than 360.

At full intensity the red lighshallhave a Ycoordinate not exceeding 0.320.
The light intensity distribution of the light unishallbe asacceptable to the Director

Suitable intensity controshall be provided so as to allow adjustment to meet the
prevailing conditions and to avoid dazzling the pilot during approach and landing.
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E.3.5.34 Each light unitshallbe capable of adjustent in elevation so that the lower limit of the

E.3.5.35

white part of the beashouldb e f i xed at any desired angl
and at | east 4A306 above the horizont al

The light unitsshallbe so designed that deposits of condensation, dirt, etc., on optically
transmitting or reflecting surfacsballinterfere to the least possible extent with the light
signals andshall not affect the contrast between the red and white signals and the

elevation of the transition sector.

[*]1A

Typical PAPI wing bar

a) Where a PAPI or APAPI is installed on a runway not
equipped with an ILS or MLS, the distance D; shall be
calculated to ensure that the lowest height at which a pilot
will see a correct approach path indication (Figure E-20,
angle B for a PAPI and angle A for an APAPI) provides the
wheel clearance over the threshold specified in Table E-2 for
the most demanding amongst aeroplanes regularly using the
rUay.

b) Where a PAPI or APAPI is installed on a runmway equipped
with an ILS and/or MLS, the distance D, shall be calculated
to provide the optimum compatibility betw een the visual and
non-visual aids for the range of eve-to-anterma heights of
the aeroplanes regularly using the runway. The distance
shall be equal to that between the threshold and the effective
origin of the ILS glide path or MLS minimum glide path, as
appropriate, phis a correction factor for the variation of eve-
to-anternma  heights of the aeroplanes concerned. The
correction factor is obtained by multiplying the average eye-
to-anterma height of those aeroplanes by the cofangent of
the approach angle. However, the distance shall be such that
in no case will the wheel clearance over the threshold be
lower than that specified in cohurmn (3) of Table E-2.

Note.— See Section E.2.5 for specifications on aiming point
marking. Guidance on the harmonization of PAPI, ILS and/or
MLS signals is contained in the Aerodrome Design Manual
(Doc 9157), Part 4.

y

)

Runway g Runway g
(= (=
15m i< D, > 10m le———D——>]
(x1m) = (x1m) =8B
D 6m
A
(31?111) (x1m) [=]
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(x1m)
9m [elB
(x1m)

Typical APAPI wing bar

INSTALLATION TOLERANCES

If a wheel clearance, greater than that specified in a) above
is required for specific aircrafi. this can be achieved by
increasing Di.

Distance D; shall be adjusted to compensaie for differences
in elevation between the lens centres of the light units and
the threshold.

To ensure that units are mounted as low as possible and to
allow for any transverse slope, small height adiustments of
up fo 5 cmn between units are acceptable. A lateral gradient
not greater than 1.25 per cent can be accepted provided it
is uniformly applied across the umnits.

A spacing of 6 m (+1 m) between PAPI units should be used
on code mumbers 1 and 2. In such an event, the inmer PAPI
unit shall be located not less than 10 m (X1 m) from the
runway edge.

Note.— Reducing the spacing between light units results in

a reduction in usable range of the system.

g

The lateral spacing between APAPI units may be increased
to 9 m (=1 m) if greater range is required or later
conversion to a full PAPI is anticipated. In the latter case,
the inner APAPI unit shall be located 15 m (+1 m) from the
runway edge.

E-19. Siting of PAPI and APAPI
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PAPI WING BAR THRESHOLD

The height of the pilet's eye above the aircraft’s ILS glide path/MLS antenna varies with the type of
aeroplame and approach attitude. Harmonization of the PAPI signal and ILS glide path and/or ML3

minimum glide path to a point closer to the thresheld may be achieved by increasing the on-course
sector from 20° to 30", The setting angles for a 3° glide slope would then be 2°25° 2°45) 3°15° and

3°35".

A—3° PAPIILLUSTRATED

| |
APAPI WING BAR THRESHOLD

B — 3° APAPI ILLUSTRATED

Figure E-20. Light beams and angle of elevation setting of PAPI and APAPI

PNG Civil Aviation Rules 19-Nov-2025



Part 139 132
Table E-2. Wheelclearance over threshold for PAPI and APAPI
Eye-to-wheel height of aeroplane Desired wheel clearance Mininmm wheel clearance
i the approach configuration® (metres)®* (metres)?
(1) (2 (3
up fo but not including 3 m i 3e
3 mup to but nof including 5 m 9 4
5 mup to but not including 8 m 9 5
8 m up to but not including 14 m 9 i

a. In selecting the eye-to-wheel height group, only aeroplanes meant to use the system on a regular basis shall be considered. The
most demanding amongst such aeroplanes shall determine the eye-to-wheel height group.

b.  Where practicable the desired wheel clearances shown in column (2) shall be provided.

c.  The wheel clearances in column (2) may be reduced to no less than those in column (3) where an aeronautical study indicates
that such reduced wheel clearances are acceptable.

d. When a reduced wheel clearance is provided at a displaced threshold it shall be ensured that the commesponding desired wheel
clearance specified in column (2) will be available when an aeroplane at the top end of the eye-to-wheel height group chosen
overflies the extremity of the nmway.

e.  This wheel clearance may be reduced te 1.3 m on nimways used mainly by light-weight non-turbojet aeroplanes.

E.3.5.36

E.3.5.37

E.3.5.38

E.3.5.39

E.3.5.40

E.3.5.41

Approach slope and elevation setting of light units

The apprach slope as defined in Figure2B shall be appropriate for use by the
aeroplanes using the approach.

When the runway is equipped with an ILS and/or MLS, the siting and the angle of
elevation of the light unitshallbe such that the visual approach slope conforms as closely
as possible with the glide path of the ILS and/or the minimum glide path of tise &4L
appropriate.

The angle of elevation settings of the light units in a PAPI wingsball be such that,
during an approach, the pilot of an aeroplane observing a signal of one white and three
reds will clear all objects in the approach drga safe margin (see TableZyr

The angle of elevation settings of the light units in an APAPI winglalibe such that,

during an approach, the pilot of an aeroplane observing the lowest onslope signal, i.e. one
white and one red, will cleall objects in the approachear by a safe margin (see Table

E-2).

The azimuth spread of the light beahallbe suitably restricted where an object located
outside the obstacle protection surface of the PAPI or APAPI system, but within the
lateral limits of its light beam, is found to extend above the plane of the obstacle protection
surface and an aeronautical study indicates that the object could adversely affect the safety
of operations. The extent of the restrictigimall be such that thebgect remains outside

the confines of the light beam.

Where wing bars are installed on each side of the runway to provide roll guidance,
corresponding unitshall be set at the same angle so that the signals of each wing bar
change symmetrically at the same time.
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E.3.5.42

E.3.5.43

E.3.5.44

E.3.5.45

Obstacle protection surface

An obstacle protection sudashallbe established when it is intended to provide a visual
approach slope indicator system.

The characteristics of the obstacle protection surface, i.e. origin, divergence, length and
slope, shall correspond to those specified the relevahcolumn of Table E3 and in
Figure E21.

New objects or extensions of existing objesitgll not be permitted above an obstacle
protection surface except when, in the opinion of the appropriate authority, the new object
or extension would be s#lded by an existing immovable object.

Existing objects above an obstacle petiteh surfaceshallbe removed except when, in

the opinion of the appropriate authority, the object is shielded by an existing immovable
object, or after aeronautical study it is determined that the object would not adversely
affect the safety of operatisrof aeroplanes.

Table E-3  Dimensions and slopes of the obstacle protection surface
Runway type/code number
Non-nstrument Instrument
Code number Code number

Surface dimensions 1 2 3 4 1 2 3 4
Length of inner edge 60 m 80 m?* 150 m 150 m 150 m 150 m 300m 300 m
Distance from the visual Di+30m Dit60m Dit60m  Dit60m Di+60m  Dit60m  Di+60m  Dit60m
approach slope indicator
system®
Divergence (each side) 10% 10% 10% 10% 15% 15% 15% 15%
Total length 7500m  7500m® 15000m 15000 m 7300m 7500m° 15000m  13000m
Slope
ay T-VASIS and

AT-VASIS ° 1.9 1.9¢ 1.9¢ - 1.9¢ 1.9° 1.9°
b) PAPH - A-0.57° A-0.357° A-0.57° A-0.57° A-0.57° A-0.57° A-0.57°
c) APAPI* A-0.9° A-0.9° - - A-0.9° A-0.9° - -
a.  This length is to be increased to 150 m for a T-VASIS or AT-VASIS.
b.  This length is to be increased to 15 000 m for a T-VASIS or AT-VASIS.
¢.  Noslope has been specified if a system isunlikely to be used on runway type/code number indicated.
d.  Anglesas indicated in Figure E-20.
€.  Djisthe distance of the visual approach slope indicator system from threshold prior to any displacement to remedy object penetration of the OPS (refer

Figure E-19). The start of the OPS is fixed to the visual approach slope indicator system location, such that displacement of the PAPI results in an

equal displacement of the start of the OPS. See E.3.5.46(¢).
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Threshold

\( |

< [ »
| F\gtrﬁeeé—ﬂg | \OPS inner edge

|l refer -
I Table E-3 -

Section A-A

Figure E-21 Obstacle protection surface for visual approach slope indicator systems

E.3.5.46 Where an aeronautical study indicates that an existing object extending above an obstacle
protection surface (OPS) could adversely affect the safety of operations of aeroplanes,
one or more of the following measudsallbe taken:

(a) remove the object;
(b) sutably raise the approach slope of the system;

(¢) reduce the azimuth spread of the system so that the object is outside the confines of
the beam;

(d) displace the axis of the system and its associated obstacle protection surface by no
more than 5°; and

(e) suitabl displace the system upwind of the threshold such that the object no longer
penetrates the OPS.

E.3.6 Circling guidance lights

Application

E.3.6.1 Circling guidance lightshouldbe provided when existing approach and runway lighting
systems do not satisfactorily permit identification of the runway and/or approach area to a
circling aircraft in the conditions for which it is intended the runway be used for circling
approaches.
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Location
E.3.6.2 The location and number of circling guidance ligéltall be adequate to enable a pilot, as
appropriate, to:

(a join the downwind | eg or align and adj us
distance from it and to distinguish the threshold in passing; and

(b) keep in sight the runway threshold and/or other features which will make it possible to
judge theturn on to base leg and final approach, taking into account the guidance
provided by other visual aids.

E.3.6.3 Circling guidance lightshallconsist of:

(a) lights indicating the extended centre line of the runway and/or parts of any approach
lighting sysem; or

(b) lights indicating the position of the runway threshold; or
(c) lights indicating the direction or location of the runway;

or a combination of such lights as is appropriate to the runway under consideration.
Characteristics

E.3.6.4 Circling guidance lightshall be fixed or flashing lights of an intensity and beam spread
adequate for the conditions of vidity and ambient light in which it is intended to make
visual circling approaches. The flashing ligktsall be white, and the steady lights either
white or gaseous discharge lights.

E.3.6.5 The lightsshallbe designed and be installed in such a manner that they will not dazzle or
confuse a pilot when approaching to land, taking off or taxiing.

E.3.7 Runway lead-in lighting systems
Application

E.3.7.1A runway leadn lighting systenshouldbe provided where it is desired to provide visual
guidance along a specific approach path, for reasons such as avoiding hazardous terrain or
for purposes of noise abatement.

Location

E.3.7.2 A runway leadn lighting systenshallconsist of groups of lights positioned so as to define
the desired approach path and so that one grleopldbe sighted from the preding group.
The interval between adjacent grogbsillnot exceed approximately 1@on.

E.3.7.3 A runway leadn lighting systenshallextend from a point as determined by the appropriate
authority, up to a point where the approach lighting system, if provided, or the runway or
the runway lighting system is in view.

Characteristics

E.3.7.4 Each group of lights of a runway leadlighting systenshallconsist of at least three flashing
lights in a linear or cluster configuration. The systdrauldbe augmented by steady burning
lights where such lights would assist in identifying the system.

E.3.7.5 The flashing lights and the stgablurning lightsshallbe white.
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E.3.7.6

E.3.8

E.3.8.1

E.3.8.2

E.3.8.3

E.3.8.4

E.3.9

E.3.9.1

E.3.9.2

E.3.9.3

E.3.94

E.3.9.5

E.3.9.6

Where practicable, the flashing lights in each grebgll flash in sequence towards the
runway.

Runway threshold identification lights

Application

Runway threshold identification lighthallbe installed:

(a) at the threshold of a negurecision approach runway when additional threshold
conspicuity is necessary or where it is not practicable to provide other approach
lighting aids; and

(b) where a runway threshold is permanently displaced from the runway extremity or
temporarily displaced from the normal position and additional threshold conspicuity
IS necessary.

Location

Runway threshold identification lightshall be located symetrically about the runway
centre line, in line with théreshold and approximately) In outside each line of runway
edge lights.

Characteristics
Runway threshold identification lightshallbe flashing white lights with a flash frequency
between 60 and 120 per minute.

The lightsshallbe visible only in the direction of approach to the runway.

Runway edge lights
Application

Runway edge lightshallbe provided for a runway intended for use at night or for a precisio
approach runway intended for use by day or night.

Runway edge lightshallbe provided on a runway intended for takféwith an operating
minimum kelow an RVR of the order of 80mby day.

Location

Runway edge lightshall be placedalong the full length of the runway astall be in
two parallel rows equidistant from the centre line.

Runway edge lightshallbe placed along the edges of the area declared for use as the
runway or outside the edges of the area at a disteno@ more thar3 m.

Where the width of the area which coukldeclared as runway excee@§ the distance
between the rows of lightshall be determined taking into account the nature of the
operations, the light distribution charactéds of the runway edge lights, and other visual
aids serving the runway.

The lightsshallbe uniformly spaced in rowg @tervals of not more than06m for an
instrument runway, and attervals of not more than @Gnfor a noninstrument raway.
The lights on opposite sides of the runway akiallbe on lines at right angles to that
axis. At intersections of runways, liglisouldbe spaced irregularly or omitted, provided
that adequate guidance remains available to the pilot.
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E.3.9.7

E.3.9.8

E.3.9.9

E.3.9.10

E.3.10

E.3.10.1

E.3.10.2

E.3.10.3

E.3.10.4

Characteristics
Runway edge lightshallbe fixed lights showing variable white, except that:

(a) inthe case of a displaced threshold, the lights between the beginning of the runway
and the displaced threshatallshow red in the approach direction; and

(b) a section of the ligts 6@ m or onethird of the runway length, whichever is the
less, at the remote end of the runway from the end at which theffaken is
started shouldshow yellow.

The runwg edge lightshallshow at all angles in azimuth necessary to provide guidance
to a pilot landing or taking off in either direction. When the runway edge lights are
intended to provide circling guidance, thslgall show at all angles in azimuth (see
E.3.61).

In all angles of azimuth required in3E9.8, runway edge lighthallshow at angles up

to 15° above the horizontal with an intensity adequate for the conditions of visibility and
ambient light in which use of the runway for tat® or landng is intended. In any case,

the intensityshall be at least 50 cd except that at an aerodrome without extraneous
lighting, the intensity of the lightshouldbe reduced to not less than 25 cd to avoid
dazzling the pilot.

Runway edge lightsroa precision approach runwahall be in accordance with the
specificationsacceptable to the Director

Runway threshold and wing bar lights
(see Figure 22)
Application of runway threshold lights

Runway threshold lightshall be provided for a runway equipped with runway edge
lights, except on a neimstrument or notprecision approach runway where the threshold
is displaced and wing bar lights are provided.

Location of runway threshold lights

When a threshold is at the extremity of a runway, the threshold §ightibe placed in a
row at right angles to the runway axis as near to the extremity of the runway as possible
ard, in any case, not more thdmmoutside the extremity.

When a threshold is displaced from the extremity of a runway, threshold sghtbe
placed in a row at right angles to the runway axis at the displaced threshold.

Threshold lightingshall consist of:

(a) on a norinstrument or notprecision approdcrunway, at least six lights;

(b) on a precision approach runway category |, at least the number of lights that would
be required if the lights were darmly spaced at intervals 8fmbetween the rows
of runway edge lights; and

(c) on a precision approachnway category Il or 1ll, lights uniformly spaced between
the rows of runway edge lights intervals of not more th&hm.
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E.3.10.5 The lightsprescribed in B3.10.4a) and(b) shallbe either:

(a) equally spaced between the rows of runway edge lights; or

(b) symmetrically disposed about the runway centre line in two groups, with the lights
uniformly spaced in each group and with a gap between the groups equal to the
gauge of the touchdown zone markiag lighting, where such is provided, or
otherwise not more than half the distance between the rows of runway edge lights.

Application of wing bar lights

E.3.10.6 Wing bar lightsshouldbe provided on a precision approach runway when additional
conspiaity is considered desirable.

E.3.10.7 W.ing bar lightsshallbe provided on a neimstrument or noiprecision approach runway
where the threshold is displaced and runway threshold lights are required, but are not
provided.

Location of wing bar lights

E.3.10.8 Wing bar lightsshall be symmetrically disposed about the runway centre line at the
threshold in two groups, i.e. wing bars. Each wingdball be formed by at leastvie
lights extending at leasDImoutward from, and at right angles to, theeliof the runway
edge lights, with the innermost light of each wing bar in the line of the runway edge lights.
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RUNWAY TYPE
COMDITION | LIGHTS NoN-\Nsligrgsr:‘mrwp\nummyps%msmN PRECISIONCi?IEE%ARwMNWMS FREC\S\ONC»::EE%Q\CJTIRUNWAVS PREC\s\o%ﬁ?gggéstuNwAvs
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& % UNIDIRECTIONAL LIGHT Note.— The minimum number of fghts are showrn Figure E-22. Arrangement of runway threshold
( *)EIIDJ'LRDEI;EEX\:E'S:JMENDMDN "fz;:ﬁgg?{hiﬁet;ggdeerhrunwayedganghfs and runway end lights
Figure E-22. Arrangement of runway threshold and runway end lights
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E.3.10.9

E.3.10.10

E.3.10.11

E.3.11

E.3.11.1

E.3.11.2

E.3.11.3

E.3.11.4

E.3.11.5

E.3.12

E.3.12.1

E.3.12.2

E.3.12.3

Characteristics of runway threshold and wing bar lights

Runway threshold and wing bar liglgisallbe fixed unidirectional lights showing green

in the direction of approach to the runway. The intensity and beam spread of the lights
shall be adequate for the conditions of visibility and ambient light in which use of the
runway is intended.

Runway threshold lights on a precision approach runstefibe in accordance with the
specificationsacceptable to the Director

Threshold wing bar lights on a precision approach rurskajibe in accordance with the
specificationsacceptable tthe Director

Runway end lights

(see Figure R2)

Application

Runway end lightshallbe provided for a runway equipped with runway edge lights.

Location

Runway end lightshallbe placed on a line at right angles to the runway axis as near to
the end of the runway as possible aim any case, not more thamm outside the end.
Runway endighting, shallconsist of at least six lights. The liglstsallbe either:

(a) equally spaced between the rows of runway edge lights; or

(b) symmetrically disposed about the runway centre line in two groups with the lights
uniformly spaced in each group andmét gap between the groups of not more than
half the distance between the rows of runway edge lights.

For a precision approach runway category lll, the spacing between runway end lights,
except between the two innermost lights if a gap is w&edlnotexceed m.
Characteristics

Runway end lightshallbe fixed unidirectional lights showing red in the direction of the
runway. The intensity and beam spread of the lightdlbe adequate for the conditions
of visibility and ambient light in wich use of the runway is intended.

Runway end lights on a precision approach runwsfagll be in accordance with the
specificationsacceptable to the Director

Runway centre line lights

Application

Runway centre line lightshal be provided on a precision approach runway category |l
or lll.

Runway centre line lightshallbe provided on a precision approach runway category |,
particularly when the runway is used by aircraft with high landing speeds or where the
width between the runwagdge lights is greater thag .

Runway centre line lightshallbe provided on a runway intended to be used fortdke
with an operating minimum below an RVR of the order d¥ #0
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E.3.12.4

E.3.12.5

E.3.12.6

Runway centre line lightshallbe provided on a runway intended to be used for takeoff
with an operating mininm of an RVR of the order of 40m or higher when used by
aeroplanes with a very high také speed, particularly where the width between the
runwayedge lights is grear than ® m.

Location

Runway centre line lightshallbe located along the centre line of the runway, except that
the lightsshouldbe uniformly offset to the same side of the runway centre line by not
more tha 60cm where it is not praiciable to locate them along the centre line. The lights
shallbe located from the threshold to the end at longi@ldspacing of approximatelb1l

m. Where the serviceability level of the runway centre line lights speeaifiesaintenance
objectives in J.5.7 or.9.11, as appropriate, can be demonstrated and the runway is
intended for use in runwagisual range conditions of0B mor greater, the longitudinal
spacingshouldbe appoximately 3 m.

Centre line guidance for talaf from the beginning of a runway to a displaced threshold
shallbe provided by:

(a) an approach lighting system if its characteristics and intensity settings afford the
guidance required during talodf and it does not dazzle the pilot of an aircraft
taking off; or

(b) runway centre line lights; or

(c) barrettes of at lea8tmin length andgspaced at uniform interisaof 30 m, as shown
in Figure E23, designed so that their photometric characteristics and intensity
setting afford the guidance required during takewithout dazzling the pilot of an
aircraft taking off.

Where necessary, @rision shall be made to extinguish those centre line lights
specified in(b) or reset the intensity of the approach lighting system or barrettes when
the runway is being used for landing. In no csis&llonly the single source runway
centre line lights mow from the beginning of the runway to a displaced threshold
when the runway is being used for landing.
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Example shows lighting on a runway having displaced thresholds at each end and
a precision approach category | lighting system serving the left displaced threshold

Figure E-23. Example of approach and runway lighting for runway with displaced thresholds
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E.3.12.8

E.3.13
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E.3.13.2

E.3.13.3

E.3.13.4
E.3.13.5

E.3.13.6

E.3.14

E.3.14.1

E.3.14.2

Characteristics

Runway centre line lights shall be fixed lights showing variable white from the threshold
to the point 90 mfrom the runway end; alternate red and variable white froenr9€

300 m from the runway end; and red from@@n to the runway end, except that for
runways less than 180nin length, the alternate red and variable white lights shall extend
from the midpoint of the runway usable for landing t® 30from the runway end.

Runway centre line lightshallbe in accordance with the specificati@septable to the
Director.

Runway touchdown zone lights

Application

Touchdown zone (TDZ) lightshall be provided in the touchdown zone of a precision
approach runway category Il or III.

Location

Touchdown zone lightshallextend from the threshold for a lohgidinal distance of 9D

m, except that, on runways less tHE800 min length, tle systenshallbe shortened so

that it does not extend beyond the midpoint of the runway. The pattatibe formed

by pairs of barrettes symmetrically located about the runway centre line. The lateral
spacing between the innermost lights of a pair ofdi@esshall be equal to the lateral
spacing selected for the touchdown zone marking. The longitudinal spacing between pairs
of barretteshallbe either 8 mor 60 m.

Characteristics

A barretteshallbe composed of at least three lights with a spacing betthedights of
not more than 5. m.

A barretteshallbe not less thaB mnor mae thard.5 min length.

Touchdown zone lightshallbe fixed unidirectional lights showing variable white.

Touchdown zone lightshall be in accordance with the specificatiateptable to the
Director.

Simple touchdown zone lights

Application

Except where TDZ lights are providen accordance with paragraptBEL.3where the
approach angle is greater than 3.5 degrees and/or the Landing Distance Available
combined with other factors increases the risk of an overrun, simple touchdown zone
lights shallbe provided.

Location

Simple touchdown zone lighshallbe a pair of lights located on eachesaf the runway
centre line B m beyond the upwind edge of the final touchdown zone marking. The
lateral spacing between the inner lights of the two pairs of ligjedl be equal to the
lateral spacing selectedrfthe touchdown zone marking. The spacing between the lights
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E.3.14.4

E.3.14.5

of the same paishallnot be more than &.m or half the width of the touchdown zone
marking, whchever is greater. (See Figurek.)

Where provided on a runway without TDZarkings, simple touchdown zone ligistsall
be installed in such a position that provides the equivalent TDZ information.

Characteristics

Simple touchdown zone lighshallbe fixed unidirectional lights showing variable white,
aligned so as tbe visible to the pilot of a landing aeroplane in the direction of approach
to the runway.

Simple touchdown zone lightshallbe in accordance with the specificatiatxeptable
to the Director

>

Direction of landing Aiming point Touchdown zone
marking marking See Detail A
— — e Evavy
— S p— S T e S — — S S
Detail A Runway

Note.— Dimension A is 1.5 m or half the width of the fouchdown zone marking, whichever is greater.

centre line

Touchdown
Zone

Touchdown
zone

marking marking

E.3.15

E.3.15.1

E.3.15.2

E.3.15.3

E.3.15.4

Figure E-24. Simple touchdown zone lighting

Rapid exit taxiway indicator lights
Application

Rapid exit taxiway indicator lightshall be provided on a runway intended for use in
runway visual range coittns less than a value 00@ mand/or where the traffic density
is heavy.

Rapid exit taxiway indicator lightshallnot be displayed in the event of any lamp failure
or other failure that prevents the display of tlghtipattern depicted in FigureZs, in
full.

Location

A set of rapid exit taxiway indicator lighthallbe located on the runway on the same
side of the runway centre line as the associated rapid exit taxiway, ¢orfiguration
shown in Figure 5. In each set, the lighdéballbe locate@® mapart and the light nearest
to the runway centre linghallbe displace@ mfrom the runway centre line.

Where more than one rapid exit taxiway exists on a runway, the set of rapid exit taxiway
indicator lights for each exghallnot overlap when displayed.

PNG Civil Aviation Rules
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Figure E-25. Rapid exit taxiway indicator lights (RETILS)

Characteristics

E.3.15.5 Rapid exit taxiway indicator lightshallbe fixed unidirectional yellow lights, aligned so
as to be visible to the pilot of a landingraplane in the direction of approach to the
runway.

E.3.15.6 Rapid exit taxiway indicator lightshall be in accordance with the specifications
acceptable to the Directass appropriate.

E.3.15.7 Rapid exit taxiway indicator lightshallbe supplied with power on a separate circuit to
other runway lighting so that thepouldbe used when other lighting is switched off.

E.3.16 Stopway lights

Application
E.3.16.1 Stopway lightshallbe provided for a stopway intended for use attnigh

Location

E.3.16.2 Stopway lightsshallbe placed along the full length of the stopway ahdllbe in two
parallel rows that are equidistant from the centre line and coincident with the rows of the
runway edge lights. Stopway lighgballalso be promed across the end of a stopway on
a line at right angles to the stopway axis as near to the end of the stopway as paksible an
in any case, not more th&moutside the end.

Characteristics
E.3.16.3 Stopway lightsshall be fixed unidirectional ligts showing red in the direction of the
runway.

E.3.17 Taxiway centre line lights

Application

E.3.17.1 Taxiway centre line lightshall be provided on an exit taxiway, taxiway and apron
intended for use in runway visual range dtinds less than a valug 300 min such a
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E.3.172

E.3.173

E.3.17.4

E.3.17.5

E.3.17.6

E.3.17.7

E.3.17.8

manner as to provide continuous guidance between the runway centre line and aircraft
stands, except that these lights need not be provided where the traffic density is light and
taxiway edge lights and centre line marking provide adequate guidance.

Taxiway centre line lightshouldbe provided on a taxiway intended for use at night in
runwayvisual range conditions o8 mor greater, and particularly on complex taxiway
intersections and exit taxiways, except that these lights need nob\begal where the
traffic density is light and taxiway edge lights and centre line marking provide adequate
guidance.

Taxiway centre line lightshouldbe provided on an exit taxiway, taxiway and apron in

all visibility conditions where specified as components of an advanced surface movement
guidance and controystem in such a manner as to provide continuous guidance between
the runway centre line and aircraft stands.

Taxiway centre line lightshallbe provided on a runway forming part of a standard taxi
route and intended for taxiing in runway visuahge conitions less than a value 063

m, except that these lights need not be provided where the traffic density is light and
taxiway edge lights and centre line marking provide adequate guidance.

Taxiway centre line lightshouldbe provided in all visibility conditions on a runway
forming part of a standd taxiroute where specified as componeatsan advanced
surface movement guidance ammhtrol system.

Characteristics

Except as provided for in.B17.8, taxiway centre line lights on a taxiway other than an
exit taxiway and on a runway forming part of a standardnauxie shall be fixed lights
showing green with beam dimensions such that the light is visible only from aeroplanes
on or in the vicinity of the taxiway.

Taxiway centre line lights on an exit taxiwakall be fixed lights. Alternate taxiway
centre line lightshdl show green and yellow from their beginning near the runway centre
line to the perimeter of the ILS/MLS critical/sensitive area or the lower edge of the inner
transitional surface, whichever is farthest from the runway; and thereafter allslgtits
show green (Figue E26). The first light in the exit centre lirghallalways show green,

and the light nearest to the perimetkallalways show yellow.

Where it is necessatg denote the proximity to a runway, taxiway centre line lights|

be fixed lights showing alternating green and yellow from the perimeter of the ILS/MLS
critical/sensitive area or the lower edge of the inner thiansil surface, whichever is
farthest from the runway, to the runway and continue alternating green and yellow until:

(a) their end point near the runway centre line; or

(b) in the case of the taxiway centre line lights crossing the runway, to the opposite
perimeter of the ILS/MLS critical/sensitive area or the lower edge of the inner
transitional surface, whichever is farthest from the runway.
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Figure E-26. Taxiway lighting
E.3.17.9 Taxiway centre line lightshallbe in accordance with the specificati@tseptable to the

Director.

(a) for taxiways intended for use in runway visual range camaktof less than a value
of 300 m; and

(b) for other taxiways.
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E.3.17.10

E.3.17.11

E.3.17.2

Where higher intensities are requiiedm an operational point of view, taxiway centre
line lights on rapid exit taxiways intended for use in runway visual range conditions less
than a vale of 30 m shall be in accordance with the specificaticaceptable to the
Director. The number of levels of brilliancy settings for these lightsllbe the same as

that for the runway centre line lights.

Where taxiway centre line lightsre specified as cormpents of an advanced surface
movement guidance and control system and where, from an operational point of view,
higher intensities are required to maintain ground movements at a certain speed in very
low visibilities or in bright daytime conditions, taxay centre line lightshall be in
accordance with the specificatioasceptable to the Director

Location

Taxiwaycentre line lightshallbe located on the taxiway centre line marking, except that
theyshouldbe offset by not more than 30 cm where it is not practicable to locate them
on the marking.

Taxiway centre line lights on taxiways

Location

E.3.17.13Taxiwaycentre line light®on a straight section of a taxiwalallbe spaced at longitudinal

E.3.17.14

E.3.1715

E.3.17.16

intervals of not more than@m, except that:

(a) larger intervals not exceedin@ én shallbe used where, because of the prevailing
meteorological conditions, aduate guidance is provided by such spacing;

(b) intervals less than@Bm shallbe provided on short straight sections; and

(¢) on ataxiway intended for use in RVR conalits of less than a value d@m, the
longitudinal spacinghallnot exceed 3 m.

Taxiway centre line lights on a taxiway cursteall continue from the straight portion of
the taxiway at a constant distance from the outside edge of the taxiway curve. The lights
shallbe spaced at intervals such that a clear indication afuthee is provided.

On a taxiway intended for use in RVR condits of less than a value dd@m, the lights
on a curveshallnot exceed a spacing 0% In, and on a curve of less than®th radius
the lightsshallbe spaced at intervads not geater than B. m. This spacinghallextend
for 60 mbefore and after the curve.

Curve radius Light spacing
up to 400 m 7.5m
401 m to 899 m I15m
900 m or greater 30 m.

Taxiway centre line lights on rapid exit taxiways

Location

Taxiway centre line lights on a rapid exit taxiwahallcommence at a point at leat 6
m before the beginning of the taxiway centre line curve and continue beyond the end of
the curve to a point on the centre line of the taxiway where an aeroplane can be expected
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E.3.17.17

E.3.17.18

E.3.17.19

E.3.17.20

to reach normal taxiing speed. The lights on that portion parallel to the raewag line
shall always be at least 66h from any row of runway centrené lights, as shown in
Figure E27.

The lightsshallbe spaced at longitudihantervals of not more thanslm, except that,
where runway centre line lights are not\yaded, a geater interval not exceedin® 3n
shouldbe used.

Taxiway centre line lights on other exit taxiways
Location

Taxiway centre line lights on exit taxiways other than rapid exit taxislagdcommence

at the point where the taxiway centre line marking begins to curve from the runway centre
line, and follow the curved taxiway centre line marking at least to the point where the
marking leaves the runway. The first ligiitallbe at least 6m from any row of runway
centre ine lights, as shown in FigureZ/.

The lights shallbe spaced at longitudinal intervals of not mibxan 75 m.

Taxiway centre line lights on runways
Location

Taxiway centre line lights on a runwiyrming part of a standard taxoute and intended
for taxiing in runway visual range coitidns less than a value 06@ m shallbe spaced
at longitudnal intervals not exceedingpIn.

Figure E-27. Offset runway and taxiway centre line lights
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