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Editorial pr actices

The following practicehasbeenadheredo in orderto indicateat a glancethe statusof
each statement: Standards have been printed in light face roman; Recommended
Practiceshavebeenprintedin light faceitalics, the statusbeingindicatedby the prefix
Recommendation Notes have been printedin light face italics, the status being
indicatedby the prefixNote

The following editorial practice has beenfollowed in the writing of specifications:for
Standardsthe operative verb i s h asl uksedl,and for RecommendedPracticesthe
operativeverbii s h o is usedo

Status of CAR14 parti 1 components
CAR - 14 part - 1lis madeup of the following componentparts th e y havethe
statusndicated:
a) Word,0 St a ndndRedommendeBr act i c etBiCAR.STleey aredefinedas
follows:
Standard: Any specification for physical characteristics,configuration,
material, performance personnelor procedure,the uniform application
of which is recognizedas necessaryfor the safety or regularity of
air navigationandto which operatomwill conformin accordancevith .

RecommendedPractice: Any specification for physical characteristics,
configuration, materiel, performance personnelr procedurethe uniform
applicationof which is recognizedas desirablein the interestof safety,
regularity or efficiency of air navigation, and to which operator will
endeavorto conformin accordancevith.

b) Appendicescomprising material grouped separatelyfor conveniencebut
forming part of the Standardsand Recommende®ractices

c) Definitions of terms usedin the Standardsand RecommendedPractices
which arenot self-explanatoryin that theydo not haveacceptedlictionary
meaningsA definition doesnot haveindependenstatusbut is an essential
part of each Standardand RecommendedPracticein which the term is
used, since a changein the meaning of the term would affect the
specification.

d) TablesandFigureswhich addto or illustrate a Standardor Recommended
Practice and which are referred to therein, form part of the associated
Standarcdbr Recommende®racticeand haveahe samestatus.

e) Notesincludedin thetext, whereappropriateto give factualinformationor
referencedearingon the Standardsor Recommende®@racticesn question,
butnot constituting jart of the Standarder Recommende®ractices.

f) Attachmentscomprising material supplementaryto the Standardsand
Recommende@racticespr includedasa guideto their application
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ABBREVIATIONS AND SYMBOLS
(used in CARL4, Part )

Abbreviations Abbreviations
ACN Aircraft classification number Mnm Minimum
ACR Aircraft classification rating
ACR Aerodrome Certificatior MN Meganewton
Regulation
ADP Airside driver permit
AlP Aeronautical informatior
publication
APAPI Abbreviated precision approac MPa Megapascal
path Indcator
Aprx Approximately NM Nautical mile
ASDA Acceleratestop distance NU Not usable
available
ATS Air traffic services OCA/H  Obstacle clearanc
altitude/height
AT- Abbreviated T visual approac OFZ Obstacle free zone
slope indicator system
cd Candela OoLS Obstacle limitation surface
C Degree Celsius PCN Pavement classificatio
number
PCR Pavement classificatio
rating
CAR-14  Civil Aviation Requirements fol RESA Runway end safety area
Aerodromess, Nepal
CBR California bearing ratio RVR Runway visual range
CIE Commission Internationale d TODA Takeoff distance available
| 6£cl airage
Cm Centimetre TORA Takeoff run available
DME Distance measuring equipment T-VASIS T visual aproach slope
E Modulus of elasticity indicator system
Ft Foot VMC Visual meteorologica
FOD Foreign object debris conditions
ILS Instrument landing system VOR Very high frequency
omnidirectional radio range
WHMP  Wildlife hazard managemer
programme
WIP Work in progress
IMC Instrument meteorologice
conditions
K Degree Kelvin
Kg Kilogram
Km Kilometre Symbols
km/h Kilometre per hour ° Degree
Kt Knot = Equals
L Litre ' Minute of arc
LDA Landing distance available M Friction coefficient
M Metre > Greaterthan
MLS Microwavelandingsystem < Less than
Max Maximum % Percentage
Mm Millimetre t Plus or minus
OMGWS Outer main gear wheel span
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CHAPTER 1: GENERAL

Introductory Note - This CAR contains Standardsand RecommendedPractices
(specifications) that prescribe the physical characteristcs and obstacle limitation
surfacedo be providedfor at aerodromesand certainfacilities and technicalservices
normally provided at an aerodrome.lIt also contains specificationsdealing with
obstaclesoutside those limitation surfaces. Itis not intendedthat these specifications
limit or regulate the operationf an aircraft.

To a great extent,the specificationsfor individual facilities detailedin CAR 14,
Part |, havebeeninterrelatedby a referencecode system,describedin this chapter,
and by the designationof the type of runway for which they are to be provided,as
specifiedin the definitions. This not only simplifies the reading of Part 1 of this
CAR, but in most cases, providesfor efficiently proportionedaerodromesvhenthe
specificationsare followed.

This document sets forth the minimum aerodrome specifications for aircraft
which have the characteristicsof those which are currently operatingor for similar
aircraft that are plannedfor introduction. Accordingly,any additional safeguard that
might be consideredappropriateto provide for more demandingaircraft are not taken
into account.Provision for the accommodation of more demanding aircraft at existing
aerodromes can be found in the PANBSRODROMES (Doc 9981¢uidanceon some
possble effects of future aircraft on these specificationsis given in the ICAO
AerodromeDesign Manual (Doc 9157) Part 2.

It is to be notedthat the specificationsfor precisionapproachrunway categories
Il and Il are only applicable to runwaysintendedto be used byaeroplane in code
numbers3 and 4.

CAR 14,Part 1, doesnot include specificationgelating to the overall planning of
aerodromes (such as separation between adjacent aerodromes or capacity of
individual aerodromes)jmpact on the environmentor to economicand other non
technical factors that needto be consideredin the developmenbof an aerodrome.
Information on these subjectsis included in the ICAO Airport Planning Manual
(Doc 9184) Part 1. Guidance material on the environmental aspects of the
development andperation ofan aerodromas includedin the ICAOAIrport Planning
Manual(Doc 9184) Part 2.

Aviation security is an integral part of aerodromeplanning and operations.CAR 14,
Part 1, contains several specificationsaimed at enharting the level of security at
aerodromesSpecificationsn other facilities relatedto securityare givenin Annex 179
Securityand detailed guidance dhe subjects contained n t h e AviatorASecusty
Manual(Doc 8973)
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1.1 Definitions

When the o6llowing terms are used in this CARl Part 1 they have the following
meanings:

Aerodrome:A defined area on land or water (including any buildings, installations and
equipment) intended to be used either wholly or in part for the arrival, departure and
surface movement of aircraft.

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

Aerodrome certificate’A certificate issued by the appropriate authority under applicable
regulations for the operation of an agrome.

Aerodrome elevtion: The elevation of the highest point of the landing area.

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

Aerodromemappingdata (AMD: Data collected for the purpe of compiling aerodrome
mapping information for aeronautical uses.

Note Aerodrome mapping data are collected for purposes that include the
improvement of the user's situational awareness, surface navigation operations, charting
and planning.

Aerodrome napping database(AMDB): A collection of aerodrome mapping data
organizes and arranged as a structured data set.

Aerodrome reference pointThe designated geographical location of an aerodrome.
Aerodrome traffic density:

a) Light. Where the number of movemsnh the mean busy hour is not greater than
15 per runway or typically less than 20 total aerodrome movements.

b) 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 aerodroovements.

c) Heavy Where the number of movements in the mean busy hour is of the order of
26 or more per runway or typically more than 35 total aerodrome movements.

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

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

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

Aeronautical ground light: Any light specially provided as an aid to air navigation, other
than a light displayed on an aircratft.
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Aeroplane reference field length: The minimum field length required for takdf at
maximum certificated takeff mass, sea level, standard atmospheric conditions, still air
and zero runway slope, as shown in the appropriate aeroplane flight manual prescribed by
the certificating authority or equivalent data from the aeroplane manufadtigie length

means balanced field length for aeroplanes, if applicable, oroféldistance in other
cases.

Note- Attachment A, Section 2 provides information on the concept of balanced field
length and theAirworthinessManual (Doc 9760) contains deiled guidance on matters
related to takeoff distance.

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

Note - The aircraft classification number is calated with respect to theentre of
gravity (CG) position which yields the critical loading on the critical gear. Normally the
aft mostCG position appropriate to the maximum gross apron (ramp) mass is used to
calculate the ACN. In exceptional cases thievard most CG position may result in the
nose gear loading being more critical.

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

Aircraft stand: A designated area on an apron intended to be used for parking an aircraft.

Apron: A defined area, on a land aerodrome, intended to accommodate aircraft for
purposes of loading or unloading passengers, mail or cargo, fuelling, parking or
maintenance.

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

Arresting SystemA system designed to decelerate an aeroplane overrunning the runway

Balked landing A landing manoeuvre that is urgectedly discontinued at any point
below the obstacle clearance altitude/height (OCA/H).

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

Calendar: Discree temporal reference system that provides the basis for defining
temporal position to a resolution of one day (ISO 19108

Certified aerodrome An aerodrome whose operator has been granted amraer®
certificate

Clearway: A defined rectangular area ohet ground or water under the control of the
appropriateauthorityselected or prepared as a suitable area over which an aeroplane may
make a portion of its initial climb to a specified height.

Cyclic redundancy check (CRC)A mathematical algorithm applietb the digital
expression of data that provides a level of assurance against loss or alteration of data.

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

" 1SO Standard 1910&eograhic InformationTemporal schema
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Data quality A degree or level of confidence thahe data provided meet the
requirements of the data user in terms of accuracy, resolution and infegrtyuivalent
assurance Level), traceability, timeliness, completeness and format

Data integrity (assurance level) A degree of assurance that amasmautical data and its
valuehavenot been lost or altered since the origination or authorized amendment.

Datum: Any quantity or set of quantities that may serve as a reference or basis for the
calculation of other quantities (ISO 19104

De-icing/anti-icing facility: A facility where frost, ice or snow is removed {ideng) from

the aeroplane to provide clean surfaces, and/or where clean surfaces of the aeroplane
receive protection (antcing) against the formation of frost or ice and accumulation of
snow or slush for a limited period of time

Note - Further guidance is given in thilanual of Aircraft Ground Décing/Anti-
icing OperationgDoc 9640)

De-icing/anti-icing pad: An area comprising an inner area for the parking of an aeroplane
to receive @-icing/antticing treatment and an outer area for the manoeuvring of two or
more mobile decing/antticing equipment.

Declared distances:

Takeoff run available (TORA)The length of runway declared available and suitable for
the groundun of an aeroplze taking off

Takeoff distance available (TODA)he length of the takeff run available plus the
lengh of the clearway, if provided

Acceleratestop distance available (ASDAJhe length of the takeff run available plus
the lergth of the stopway, if fpvided

Landing distance available (LDAThe length of runway which is declared available and
suitable for the gnend run of an aeroplane landing

Dependent parallel approachesSimultaneous approaches to parallel or spzasllel
instrument runways wheradar separation minima between aircraft on adjacent extended
runway centre lines are prescribed.

Displaced thresholdA threshold not located at the extremity of a runway.

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

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

" 1SO Standard 19104&eographic InformatiofT erminology
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Fixed light: A light having constant luminous intensity when observed from a fixed point.

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

Note - Guidance on design for frangibility is contained in therodrome Design Manual
(Doc 9157), Part 6.

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

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

Geoid: The equipotential surface in the gity field of the earth which coincides with the
undisturbed mean sea level (MSL) extended continuously through the continents.

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

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

Note- In respet to the World Geodetic Systeri984 (WGS34) defired ellipsoid, the
difference between the WGH! ellipsoidal height and orthometric height represents

WGS84 geoid undulation

Gregorian calendar: Calendar in general use; first introduced in 1582 to define a year
that more closely approximates the tropigzar than the Julian calendar (ISO 19108

Note- In the Gregorian calendar, common years have 365 days and leap years 366
days divided into twelve sequential months.

Hazard beacon:An aeronautical beacon used to designate a danger to air navigation.

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

Holding bay: A defined area where aircraft can be held, or bypassed, to facilitaterefficie
suiface movement of aircraft

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

" ISO Standard 1910&eographic InformatiofTemporal schema
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Hot spot A location on an aerodrontaovement area with a history or potential risk of
collision or runway incursion, and where heightened attention by pilots/drivers is
necessary.

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

Human performance: Human capabilities and limitations which have an impact on the
safety and efficiency of aeronauticaderations.

Identification beacon:An aeronautical beacon emitting a coded signal by means of which
a particular point of reference can be identified.

Independent parallel approachesSimultaneous approaches to parallel or +pzagllel
instrument runwaysvhere radar separation minima between aircraft on adjacent extended
runway centre lines are not prescribed.

Independent parallel departuresSimultaneous departures from parallel or Feanallel
instrument runways.

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

a) Non-precision approach runwayA runway servedby visual aids and nonvisual
aid(s)intendedfor landing operations followingan instrument approach opeict
type A andavisibility notlessthan1 000m.

b) Precision approach runway, category An instrument runway served by ILS
and/or MLS and visual aids intended for operations with a decision height not
lower than 60 m (200 ft) and either a visibilitpt less than 800 m or a runway
visual range not less than 550 m.

c) Precision approach runway, category A.runwayservedby visual aidsandnon
visual aid(s) intendedfor landing operationsfollowing an instrumentapproach
operationtype B with a decsion height (DH) lower than 60 m (200 ft) but not
lower than 30m (100 ft)andarunway visuarangenotless than 30@n.

d) Precision approach runway, category Il runway servedby visual aids and
nonvisual aid(s) intended for landing operations folbwing an instrument
approach operatiotype B with a decision heighbH) lower than 30 m (100t),
or no decision height and ranway visual range less thaB00m: no runway
visual range limitations.

Note 10 Visual aids need not necessarily be matchethéoscale of nowisual aids

provided. The criterion for the selection of visual aids is the conditions in which
operations are intended to be conducted.

Note 2 Referto Annex6 for instrumentapproach operatiorypes.

September 2024 Page6



Civil Aviation Requirements for Aerodromez CAR14, Part 1

Integrity (aeronautical data): A degree of assurance that an aeronautical data and its
value has not been lost nor altered since the data origination or authorized amendment.

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

a) routinedata:thereis a very low probability when using corruptedroutine data
that the continuedsafe flight and landing ofan aircraft would beseverelyat
risk with the potential focatastrophe;

b) essentialdata: thereis a low probability when using corruptedessentialdata
that the continuedsafe flight and landing ofan aircraft would beseverelyat
risk with the potential focatastrophe; and

c) critical data:thereis a high probabilitywhenusingcorruptedcritical datathat
the continuedsafeflight andlanding of anaircraft wouldbe severelyat risk
with the potential for catastrophe.

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

Landing area: That part of a movement area intended for the landing orafikef
aircraft.

Landing direction indicator: A device to indica visually the direction currently
designated for landing and for tak#.

Laserbeam critical flight zone (LCFZ) Airspace in the proximity of an aerodrome but
beyond the LFFZ where the irradiance is restricted to a level unlikely to cause glare
effects.

Laser-beam free flight zone (LFFZ):Airspace in the immediate proximitgf the
aerodrome where the irradiance is restricted to a level unlikely to cause any visual
disruption.

Laserbeam sensitive flight zone (LSFZ): Airspace outsideand not necessarily
contiguous with, the LFFZ and LCFZ where the irradiance is restricted to a level unlikely
to cause flasiblindness or afteimage effects.

Lighting system reliability:The probability that the complete installation operates within
the specified tolerancesd that theystem is operationally usable

Manoeuvring area That part of an aerodrome to be used for the-tdkdanding and
taxiing of aircraft, excluding aprons

Marker: An object displayed above ground level in order to indicate an obstacle or
delineate a boundary
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Marking: A symbol or group of symbols displayed on the surface of the movement area
in order toconvey aeronautical information

Movement area: That part of an aerodrome to be used for the-tdkelanding and
taxiing of aircraft, consigig of the maoeuvring area and the apron(s)

Near-parallel runways: Norrintersecting runways whose extended centre lines have an
angle of convergenceXergence of 15 degrees or less

Non-instrument runway. A runway intendedfor the operationof aircraft using visual
approachproceduresor an instrument approach procedur® a point beyond whichthe
approach may continue visual meteorological conditions.

Note- Visualmeteorologicatonditions(VMC) are describedn Chapter3 of .CAR2

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

Obstacle: All fixed (whether temporary or permanent) and mobile objects, or parts
thereof, that:

a) are loated on an area intended for the surface movement of aircraft; or
b) extend above a defined surface intended to protect aircraft in flight; or
c) stand outside those defined surfaces and that have been assessed as being a hazard to

air navigation.
Obstacle freezone (OFZ): The airspace above the inner approach surface, inner
transitional surfaces, and balked landing surface and that portion of the strip bounded by
these surfaces, which is not penetrated by any fixed obstacle other tharmadevand
frangibly mounted one required for air navigation purposes.

Outer main gear wheekpan (OMGWS):The distance between the outside edges of the
main gear whesl

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

Pavenent classification number (PCN)A number expressing the bearing strength of a
pavement

Pavement classificadn Rating (PCR: A number expressing the bearing strength of a
pavement

Precision approach runwayseelnstrument runway.
Primary runway(s):Rurway(s) used in preference to others whenever conditions permit.

Protected flight zoneAirspace specifically designated to mitigate the hazardous effects of
laser radiation.
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Road: An established surface route on the movement area meant for the exclesofe us
vehicles.

Roadholding position: A designated position at which vehicles may be required to hold.

Runway: A defined rectangular area on a land aerodrome prepared for the landing and
takeoff of aircraft.

Runway condition assessment matrix (RCAM). matrix allowing the assessment of the runway
condition code, using associated procedures, from a set of observed runway surface condition(s)
and pilot report of braking action.

Runway condition code (RWYCCA number describing the runway surface cowditio be used

in the runway condition report

Note - The purpose of the runway condition code isp&rmit an operational aeroplane
performance calculation by the flight crew. Procedures for the determination of the runway
condition code are described inetfPANSAerodromes (Doc 9981)

Runway condition report (RCR)A comprehensive standardized report relating to runway surface
condition(s) and its effect on the aeroplane landing andatikeerformance.

Runway end safety area (RESAAN area symmetridabout the extended runway centre
line and adjacent to the end of the strip primarily intended to reduce the risk of damage to
an aeroplane undershooting or overrunning the runway.

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

Runwayholding position A designatedposition intendedto protecta runway, an
obstaclelimitation surface,or an ILS/MLS critical/sensitive area at which taxiing
aircraft and vehicles shall stop and hold, unless otherwise authorized by the
aerodromeontroltower.

Note- In radiotelephonyphraseologiesthe expressionfi h o | ¢ io m gstused
to designatethe runwayholding position.

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

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

b) to protect aircraft flying over it during taladf or landing operations.

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

Note 1-The runway surface conditions used in the runway condition report establish the
performance requiremesibetween the aerodrome operator, aeroplane manufacturer and
aeroplane operator.

Note 2- Aircraft de-icing chemicals and other contaminants are also reported but are not

included in the list of runway surface condition descriptors because their effagtway surface
friction characteristics and the runway condition code cannot be evaluated in a standardized
manner.
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Note 3- Procedures on determining runway surface conditions are available in the -PANS
Aerodromes (Doc 9981).

Runway turn pad: A definedarea on a land aerodrome adjacent to a runway for the
purpose of completmna 180degree turn on a runway

Runway visual range (RVR):The range over which the pilot of an aircraft on the centre
line of a runway can see the runway surface markings orghis ldelineating the runway
or identifying its centre line.

Safety management systefBMS) A systematic approach to managing safety including
the necessary organizational structure, accountabilities, policies and procedures.

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

Shoulder: An area adjacent to the edge of a pavement so prepared @svide a
transition between the pavement and the adjacent surface.

Sign:

a) Fixed message sigA sign presenting only one message.

b) Variable message signA sign capable of presenting several -getermined
messages or no message, as applicable.

Signal area: An area on an aerodrome used for the display of ground signals.

Slush: Watersaturated snow which with a hemidtoe slap down motion against the
ground will be displaced with a splatter; specific gravity: 0.5 up to 0.8.

Note - Combinations of ie, show and/or standing water may, especially when rain,
rain and snow, or snow is falling, produce substances with specific gravities in excess of
0.8. These substances, due to their high water/ice content, will have a transparent rather
than a cloudy apparance and, at the higher specific gravities, will be readily
distinguishable from slush.

Snow (on the ground):

a) Dry snow.Snow which can be blown if loose or, if compacted by hand, will fall
apart again upon release; specific gravity: up to but not imgu@l 35.

b) Wet snowSnow which, if compacted by hand, will stick together and tend to or
form a snowball; specific gravity: 0.35 up to but not including 0.5.

c) Compacted snowsnow which has been compressed into a solid mass that resists
further compressio and will hold together or break up into lumps if picked up;
specific gravity: 0.5 and over.
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Station declination: An alignment variation between the zero degree radial of a VOR and
true north, determined at the time the VOR station is calibrated.

Stopwa: A defined rectangular area on the ground at the end ofofiken available
prepared as a suitable area in which an aircraft can be stopped in the case of an abandoned
take off.

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

Take-off runway: A runway intended for takeff only.

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

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

b) Apron taxiwayA portion of a taxiway system located on an apron and intended to
provide a through taxi route across the apron.

c) Rapid exit taxiway A taxiway connected to a runway at an acute angle and
designed tallow landing aeroplanes to turn off at higher speeds than are achieved
on other exit taxiways thereby minimizing runway occupancy times.

Taxiway intersectionA junction of two or more taxiways.

Taxiway strip: An area including a taxiway intended to @t an aircraft operating on
the taxiway and to reduce the risk of damage to an aircraft accidentally running off the
taxiway.

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

Touchdown zone: The portion of a runway, beyond thiereshold, where it is intended
landing aeroplanes first contact the runway.

Usability factor: The percentage of time during which the use of a runway or system of
runways is not restricted because of the cmissl component.

Note- Crosswind componentneans the surface wind component at right angles to the
runway centre line.

1.2 Applicability
1.2.1 The specifications specified in this GARPart 1shall apply to all civil aerodromes
open to public use in Nepal. The specifications in the chapter 3 sipdyl anly to land
aerodromes. The specifications in the GARPart 1shall apply, where appropriate, to
heliports but shall not apply to stolports.
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1.2.2 Wherever a colour is referred to in this GAMRPart 1 the specifications for that
colour given in Apendix 1 shall apply.
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1.3 Common reference systems
1.3.1 Horizontal reference system

World Geodetic System 1984 (WGS84) shall be used as the horizontal (geodetic)
reference system. Reported aeronautical geographical coordinates (indicating latitude and
longitude) shall be expressed in terms of the VW8 §eodetic reference datum.

Note - Comprehensive guidance material concerning VW83Ss contained in the
World Geodetic System1984(WGS-84) Manual(Doc 9674)

1.3.2 Vertical reference system

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

Note 1- The geoid globally most closely approximates MSL. It is defined as the
equipotentiasurface in the gravity field of the Earth which coincides with the undisturbed
MSL extended continuously through the continents.

Note 2- Gravity-related heights (elevations) are also referred to as orthometric
heights while distances of points abovedhipsoid are referred to as ellipsoidal heights.

1.3.3 Temporal reference system

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

1.4 Certification of aerodromes
Note- The intent of these spifications is to ensure the establishment of a regulatory regime so
that compliance with the specifications in this Annex can be effectively enforced. It is recognized
that the methods of ownership, operation and surveillance of aerodromes differ ataimsg Ehe
most effective and transparent means of ensuring compliance with applicable specifications is the
availability of a separate safety oversight entity and a-@eflned safety oversight mechanism
with support of appropriate legislation to be alidecarry out the function of safety regulation of
aerodromes. When an aerodrome is granted a certificate, it signifies to aircraft operators and
other organizations operating on the aerodrome that, at the time of certification, the aerodrome
meets the spifications regarding the facility and its operation, and that it has, according to the
certifying authority, the capability to maintain these specifications for the period of validity of the
certificate. The certification process also establishes thelibasér continued monitoring of
compliance with the specifications. Information on the status of certification of aerodromes would
need to be provided to the appropriate aeronautical information services for promulgation in the
Aeronautical Information Polication (AIP). See 2.13.1 and PAMSM (Doc 10066), Appendix 2,
AD 1.5.

1.4.1 CAAN shall certify aerodromes used for international operations in accordance with
the specifications contained in this CAR as well as other nelef@AO specifications
through theAirport Certification Regulation 2004 (First Amendment 2016)
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Note- Specific procedures on the stages of certifgingerodrome igiven in theManual
of Aerodrome Certification Proceduse(MACP 2022)and PANSAERODROMES (Doc
9981).

1.4.2 The opeator of an aerodrombaving more than thirtyseas capacityaircraft in
operationintended for public use shall be in possession of an aerodrome certafichss
aerodrome havinthirty or lessseas capacityaircraft n operation intended for public use
shall be registedin CAAN.

1.43 As part of the certification process, the aerodrome operators shall prepare and submit
to the Director General of Civil Aviation Authority of Nepal an aerodrome manual which
will include all pertinent information on treerodrome site, facilities, services, equipment,
operating procedures, organization and management including a safety management
system, is submitted by the applicant for acceptance prior to granting the aerodrome
certificate.

Note 1- Contents of an aeredme manual, including procedures for its submission and
approval/acceptance, verification of compliance and granting of aerodrome certificate,
are available inthe Manual of Aerodrome Certification Procedures (MACP 20zi)d
PANSAERODROMES (Doc 9981)

Note 2- The intent of a safety management system is to have in place an organized and
orderly approach in the management of aerodrome sdfgtthe aerodrome operator.

CAR 19 - Safety Management contains the safety management provisions applicable to
certified aerodromeOverarching guidance o8afety Manageme®ystem is provided in

the Safety ManagemeManual (SMM) (Doc 9859) and in théanual of Aerodrome
Certification Procedures (MACP 2022Procedures on the management of change,
conduct of safety asssment, reporting and analyses of safety occurrences at
aerodromes runway safety;and continuous monitoring to enforce compliance with
applicable specifications so thdtazards areidentified and risks are assessed and
mitigated, are specifiedn the PANSAERODROMES (Doc 9981).

1.5 Airport design
Applicable until 2 November 2022

1.5.1 Architectural and infrastructunelated requirements for the optimum
implementation of international civil aviation security measures shall be integrated into
the designand construction of new facilities and alterations to existing facilities at an
aerodrome.

Note - Guidance on all aspects of the planning of aerodromes including security
considerations is contained in tAérport Planning ManualDoc 9184) Part 1.

1.5.2The design of aerodromes shall take into accodnetre appropriatand-use and
environmental control measures

Note- Guidance on landise planning and environmental control measures is contained
in theAirport Planning Manua{Doc 9184) Part 2

September 2024 Pagel4d



Civil Aviation Requirements for Aerodromez CAR14, Part 1

1.5 Airport design and master plan
Applicable as of 3 November 2022

Introducbry Note- A master plan for the lonterm development of an aerodrome
displays the ultimate development in a phased manner and reports the data and logic
upon which the plan is baseMaster plans are prepared to support modernization of
existing aerodromes and creation of new aerodromes, regardless of size, complexity, and
role. It is important to note that a master plan does not constitute a confirmed
implementation programme. It prioes information on the types of improvements to be
undertaken in a phased manner. Guidance on all aspects of the planning of aerodromes is
contained in the Airport Planning Manual (Doc 9184), Part 1.

1.5.1 RecommendatienA master plan containing detadleplans for the development
of aerodrome infrastructure should be established for dienmes deemed relevant by
CAAN

Note 1- A master plan represents the development plan of a spaeiicromelt is
developed by the aerodrome operator based on edonfeasibility, traffic forecasts;
current and future requirements provided by, among others, aircraft operators (see 1.5.3).

Note 2- A master plan may be required when the lack of capacity at an airport, due to
conditions such as, but not limited to esjgel traffic growth, changing weather and
climatic conditions or major works to address safety or environmental concerns, would
put the connectivity of a geographical area at risk or cause severe disruption to the air
transport network.

1.5.2Recommendatio - The master plan should:
a) contain a schedule of priorities including a phased implementation plan; and
b) be reviewed periodically to take into account current and future aerodrome traffic .

1.5.3Recommendation Aerodrome stakeholders, particuladyrcraft operators, should be
consulted in order to facilitate the master planning process using a consultative and
collaborative approach.

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

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

Note 3- See ICAO's Policies on Charges for Airports and Air Navigation Services Doc
9082), ®ction 1, regarding consultation with users concerning provision of advance
planning data and protection of commercially sensitive data.
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1.5.4 Architectural and infrastructurelated related requirements for the optimum
implementation of international dglvaviation security measures shall be integrated into
the design iad construction of new facilities at an aerodrome.

1.5.5Recommendatin- the design of aerodromes should take into account;leedand
environmental control measures.

Note- Guidance orland 1 use planning and environmental control measures is contained
in the AirportPlanning Manual (DOC 9184), Part 2.

1.6 Aerodrome reference code

Introductory Note-The intent of the reference code is to provide a simple method for
interrelating the numerouspecifications concerning the characteristics of aerodromes so
as to provide a series of aerodrome facilities that are suitable for the aeroplanes that are
intended to operate at the aerodrome. The code is not intended to be used for determining
runway lemth or pavement strength requirements. The code is composed of two elements
which are related to the aeroplane performance characteristics and dimensions. Element
1 is a number based on the aeroplane reference field length and element 2 is a letter based
on the aeroplane wing span The code letter or number within an element selected for
design purposes is related to the critical aeroplane characteristics for which the facility is
provided. When applying this CAR, first identify the aeroplanes which theeeodrome
is intended to serve and thdaterminethe two elements of the code.

1.6.1 An aerodrome reference cdilecode number and lettér which is selected for
aerodrome planning purposes shall be determined in accordance with the characteristics of
theaeroplane for which an aerodrome facility is intended.

1.6.2 The aerodrome reference code numbers and letters shall have the meanings
assigned to them in Tablell

1.6.3 The code number for element 1 shall be determined from Tdbledlumn 1,
selectingthe code number corresponding to the highest value of the aeroplane reference
field lengths of the aeroplanes for which the runway is intended.

Note 1 - The determination of the aeroplane reference field length is solely for the
selection of a code numband is not intended to influence the actual runway length
provided.

Note 2- Guidance ondeterminingthe runway length is given in the Aerodre
Manual, (Doc 9157), Part 1Runways.

1.6.4 The code letter for element 2 shall be determined from Tahl&y selecting
the code letter whichocresponds to the greatest wsp@n of the aeroplanes for which the
facility is intended.

Note - Guidance on determining the aerodrome reference code is given in the
Aerodrome Design ManuéDoc 9157) Parts 1 and 2.
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Table 1-1. Aerodrome reference code

(see 1.6.21t0 1.6.4)

Code element 1

Code number Aeroplane reference field length

1 Less than 800 m

2 800 m up to but not including 1200 m
3 1200 m up to but not including 1800 m
4 1800 m and over

Codeelement 2

Code letter Wingspan
A up to but not including 15 m
B 15 m up to but not including 24 m

C 24 m up to but not including 36 m
D 36 m up to but not including 52 m
E 52 m up to but not including 65 m
F 65 m up to but not includg 80 m

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

Note 2- Procedures on conducting aerodrome compatibility study to accommodate aeroplanes
with folding wing tips spanning two code letters are given in the Procedures for Air Navigation
Services AerodromefPANSAerodromes,Doc 9981). Further guidance can be found in the
manufacturerods aircraft characteristics for ai

1.7 Specific Procedues for Aerodrome Operations
Introductory Note This section introduces PANSERODROMES (Doc 9981) for the use
of aerodromes undertaking an assessment of its compatibility for the type of traffic or
operation the aerodrome is intending to accommodate. mha&erial in the PANS
AERODROMES addresses operational issues faced by existing aerodromes and provides
the necessary procedures to ensure the continued safety of operations. Where alternative
measures, operational procedures and operating restrictions baen developed, these
are detailed in the aerodrome manual and reviewed periodically to assess their continued
validity. The PANSAERODROMES do not substitute nor circumvent the provisions
contained in this Annex. It is expected that infrastructure oexasting aerodrome or a
new aerodrome will fully comply with the requirements in this AnnexC88dl5, 5.2.2.2
(c) on CAAN responsibilitiesfor the listing of differences with the related ICAO
Procedures in the Aeronautical Information Publication.
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1.71  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 operations shall be assessed and appropriate beeasure
developed and implemented in order to maintain an acceptable level of safety during
operations.

Note- Procedures to assess the compatibility of the operation of a new aeroplane with an
existing aerodrome can be found in the PAAEBRODROMES (Doc 1).

1.7.2 Information concerning alternative measures, operational procedures and
operating restrictions implemented at an aerodrome arising from 1.7.1 shall be
promulgated.

Note 1- SeePANSAIM (Doc 10066)Appendix2, AD 2.20 on the provisioaf detailed
descripton of local traffic regulations

Note2 - See PANRAERODROMES (Doc 9981), Chapter 3, section 3.6 omptgation
of safety information
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CHAPTER TWO: AERODROME DATA

2.1 Aeronautical data
2.1.1 Determination and reportingf merodrome related aeronautical data shall be in
accordance with the accuracy and integeigssification required to meet the needs of the
endusers of aeronautical data

Note - Specifications concerning the accuracy and integrity classification rekated
aerodromerelated aeronautical data are contained in PANB/ (Doc-10066), Appendix
1.

2.1.2Recommendation- Aerodrome mapping data should be made available to the
aeronautical information services for aerodromes deemed relevant by CAAN where safety
and/or performancdased operations suggest possible benefits.

Note - Aerodrome mappinglatabases related provisions are contained in €AR
Chapter5 and PANSAIM (Doc 10066), Chapter 5.

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

Noten- It is intended that the selection of the features to be collected match a defined
operational need.

2.1.4 Digital data error deteoti techniques shall be used during the transmission
and/or storage of aeronautical data and digital data sets.

Note.0 Detailed specifications concerning digital data error detection techniques are
contained in PAN&IM (Doc 10066).

2.2 Aerodrome reference poit
2.2.1 An aerodrome reference point shall be established for an aerodrome.

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

2.2.3 The pasion of the aerodrome reference point shall be measured and reported to
the aeronautical information services authority in degrees, minutes and seconds.

2.3 Aerodrome and runway elevations
2.3.1 The aerodrome elevation and geoid undulation at the aerodrewsdicel
position shall be measured to the accuracy oft@iemetre or foot and reported to the
aeronautical information services authority.

2.3.2 For an aerodrome used by international civil aviation for-pmecision
approaches, the elevation and geoidlulation of each threshold, the elevation of the
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runway end and any significant high and low intermediate points along the runway shall
be measured to the accuracy of -bradf metre or foot and reported to the aeronautical
information services authority.

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

Note- Geoid undulation must be measured in accordance with the appropriate system
of coordinates.

2.4 Aerodrome reference temperature
2.4.1 An aerodrome reference temperature shall be determined for an aerodrome in
degrees Celsius.

2.4.2 The aerodrome reference temperature shall 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 temperature skoaveraged
over a period of years.

2.5 Aerodrome dimensions and related information
2.5.1 The following data shall be measured or described, as appropriate, for each
facility provided on an aerodrome:

a) runway - true bearing to onbundredth of a degree, dgsation number, length,
width, displaced threshold location to the nearest metre or foot, slope, surface type,
type of runway and, for a precision approach runway category |, the existence of an
obstacle free zone when provided;

b) strip
runway end safetgrea length, width to the nearest metre or
stopway foot, surface type

C) taxiway- designation, width, surface type;

d) apron- surface type, aircraft stands;

e) the boundaries of the air traffic control service;

f) clearway- length to the nearestetre or foot, ground profile;

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

h) location and radio frequency of any VOR aerodrome cipedht;
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i) location and designation of standard teoutes; and

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

2.5.2 The geographical coordinates of each threshold shall be measured and reported
to the aeronauticalnformation services authority in degrees, minutes, seconds and
hundredths of seconds.

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

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

2.5.5 The geog@phical coordinates of obstacles in Area 2 (the part within the
aerodrome boundary) and in Area 3 shall be measured and reported to the aeronautical
information services authority in degrees, minutes, seconds and tenths of seconds. In
addition, the top elation, type, marking and lighting (if any) of obstacles shall be
reported to the aeronautigaformation services authority.

Note 1i See CAR 1, Appendix 1, for graphical illustrations of obstacle data collection
surfaces and criteria used to identitystéicles in Areas 2 and 3.

Note 2 - PANSAIM ( Doc 10066), Appendix 8provides requirements for obstacle
data determination in Areas 2 and 3.

2.6 Strength of pavements
Applicable until 27 November 2024

2.6.1 The bearing strength of a pavement shall be detedmi

2.6.2 The bearing strength of a pavement intended for aircraft of apron (ramp) mass
greater than 5700 kg shall be made available using@iticeaft classification number
pavement classification number (AGRCN) method by reporting all of the followg
information:

a) the pavement classification number (PCN);
b) pavement type for ACIRCN determination;
c) subgrade strength category;

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

e) evaluation method.
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Note- If necessary, PCNs may be published to an accuracy efeotie of a whole
number.

2.6.3 The pavement classification number (PCN) reported shall indicate that an aircraft
with an aircraft classification number (ACN) equal to or less than the reported RCN ca
operate on the pavement subject to any limitation on the tire pressure, or airenpft all
mass for specified aircraft type(s).

Note - Different PCNs may be reported if the strength of the pavement is subject to
significant seasonal variation.

2.6.4 TheACN of an aircraft shall be determined in accordance with the standard
procedures associated with the AGEN method.

Note- The standard procedures for determining the ACN of an aircraft are given in
the Aerodrome Design Manu@Doc 9157)Part 3. For covenience several aircraft types
currently in use have been evaluated on rigid and flexible pavements founded on the four
subgrade categories in 2.6.6 b) below and the results tabulated in that manual.

2.6.5 For the purposes of determining the ACN, the \aebiaof a pavement shall be
classified as equivalent to a rigid or flexible construction.

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

a) Pavement type for AGNCN determination: Code
Rigid pavement R
Flexible pavement F

Note - If the actual construction is composite or nonstand:
include a note to that effect (see example 2 below).
b)  Subgradestrength category: Code

High strength:characterized by K =150 MN/m3 and representing A
all K values above 120 MN/m3 for rigid pavements, and by CBR :
and representing all CBR values above 13 for flexible pavem

Medium strengthcharacteried by K =80 MN/m3 and representing B
range in K of 60 to 120 MN/m3 for rigid pavements, and by CBR=1(
and representing a range in CBR of 8 to 13 for flexible pavements.

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

Ultra low strength:characterized by K =20 MN/m3 and representing D
K values below 25 MN/m3 for rigid pavements, and by CBR = 3
repregnting all CBR values below 4 for flexible pavements.

¢) Maximum allowable tire pressure category: Code
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Unlimited: no pressure limit
High: pressure limited to 1.75 MPa

Medium:pressure limited to 1.25 MPa

N < X =

Low: pressure limited to 0.50 Rh

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

d) Evaluation method: Code
Technical evaluationrepresenting a specific study of the pavem T
characteristics and plication of pavement behaviour technology.

Using aircraft experiencerepresentingknowledgeof the specific type U
and mass of aircraft satisfactorily being supported under regular us

Note - The following examples illustrate how pavement stierdata are reported
under the ACNPCN method.

Example 1- If the bearing strength of a rigid pavement, resting on a medium strength
subgrade, has been assessed by technical evaluation to be PCN 80 and there is no tire
pressure limitation, then the repatteformation would be:

PCN80/R/B/WI/T

Example2 - If the bearing strength of a composite pavement, behaving like a flexible
pavement and resting on a high strength subgrade, has been assessed by using aircraft
experience to be PCN 50 and the maxim tire pressure allowable 1s25 MPaand then
the reported information would be:

PCN50/F/A/Y /U
Note- Composite construction

Example 3- If the bearing strength of a flexible pavement, resting on a medium
strength subgrade, has been asse$sedechnical evaluation to be PCN 40 and the
maximum allowable tire pressure is 0.80 MPa, then the reported information would be:

PCN40/F/B/0.80 MPa /T

Example 4 If a pavement is subject to a B#400 allup mass limitation of 390 000
kg, then tle reported information would include the following note.

Note - The reported PCN is subject to a B7400 allup mass limitation of 390 000
kg.
2.6.7 Recommendation- Criteria should be established to regulaiee use of a

pavement by an aircraft with anCAl higher than the PCN reported for that pavement in
accordance with 2.6.2 and 2.6.3.
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Note - Attachment A, SectioB0 details a simple method for regulating overload
operations while theAerodrome DesignManua[(DOC.9157), Part 3 includes the
descriptions ®more detailed procedures for evaluation of pavements and their suitability
for restricted overload operations.

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

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

Example:4 000 kg/0.50 MPa.

2.6 Strength of pavements
Applicable as 528 November 2024

2.6.1 The bearing strength of a pavement shall be determined.

2.6.2 The bearing strength of a pavement intended for aircraft of apron (ramp) mass
greater than 5700 kg shall be made available using the aircraft classification-rating
pavement classification rating (AGRCR) method by reporting all of the following
information:

a) the pavement classification Rating (PCR) and numerical value ;
b) pavement type for ACIRCR determination;
c) subgrade strength category;

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

e) evaluatiormethod.

Note - Guidance on reporting and publishing PCRs is contained in the Aerodrome
Design Manual(DOC 9157,part 3)

2.6.3 The pavement classification rating (PCR) reported shall indicate that an aircraft
with an aircraft classification rating (ACR) emjuo or less than the reported PCBn
operate on the pavement subject to any limitation on the tire pressure, or aireugft all
mass for specified aircraft type(s).

Note - Different PCRs may be reported if the strength of the pavement is subject to
signficant seasonal variation.

2.6.4 The ACR of an aircraft shall be determined in accordance with the standard
procedures associated with the ABRR method.
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Note- The standard procedures for determining the ACR of an aircraft are given in
the Aerodrome Deign Manual(Doc 9157)Part 3. For convenienceedicated software is
available on ICAO website, for computing any aircraft ACRs at any mass on rigid and
flexible pavements for the four standard subgrade strength categories detailed in 2.6.6 b)
below.

2.6.5For thepurposes of determining the ACEie behaviour of a pavement shall be
classified as equivalent to a rigid or flexible construction.

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

a) Pavement type for AGRCRdetermination: Code
Rigid pavement R
Flexible pavement F

Note- If the actual construction is composite or nonstandard, incl
a note b that effect (see example 2 below).
b)  Subgrade strength category: Code

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

Medium strengthcharacterized by E=120 R& and representing arange B
in E values equal to or above 100 MPa and strictly less than 150 MPe
rigid and flexible pavements.

Low strengthcharacterized by E=80 MPa and representing arangein  C
values equal to or above 60 MPa and strictlg than 100 MPa, for rigid
and flexible pavements.

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

c) Maximum allowable tire pressure category: Code
Unlimited: no pressure limit

w
High: pressure limited to 1.75 MPa X
Medium:pressure limited to 1.25 MPa Y

z

Low: pressure limited to 0.50 MPa

Note- See Note 5 to 10.2.1 where the pavement is used by aircraf
tire pressures in the ugp categories.

d) Evaluation method: Code
Technical evaluation:representing a specific study of the pavem T
characteristics antte types of aircraft which the pavement is intende
serve.

Using aircraft experiencerepresenting knowledgef the specific type ant U
mass of aircraft satisfactorily being supported under regular use.
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Note - The following examples illustrate how pavement strenigtta are reported
under the ACHPCR method. Furtherguidance on this topic is contained in the
Aerodrome Design Manual (DOC 9157), pafipgdvements.

Example 1- If the bearing strength of a rigid pavement, resting on a medium strength
subgrade, has been assessgdelhnical evaluation to be PCR 7&0d there is no tire
pressure limitation, thenétreported information would be:

PCR760/R/B/W/T

Example 2- If the bearing strength of a composite pavement, behaving like a flexible
pavement and resting on a high strength subgrade, has been assessed byctedfing air
experience to be PCB50 and the maximum tire pressure allowabld i85 MPathen the
reported information would be:

PCR550/F/A/Y /U
Note- Composite construction

2.6.7 Recommendation- Criteria should be established to regulaiee use of a
pavement by an aircraft withraACR higher than the PCRported for that pavement in
accordance with 2.6.2 and 2.6.3.

Note - Attachment A, SectioB0 details a simple method for regulating overload
operations while theAerodrome DesignManual (DOC. 9157), Part 3 includes the
descriptons of more detailed procedures for evaluation of pavements and their suitability
for restricted overload operations.

2.6.8 The bearing strength of a pavement intended for aircraft of aprop) (naass
equal to or less than7B60 kg shall be made availabley reporting the following
information:

c) maximum allowable aircraft mass; and
d) maximum allowable tire pressure.

Example:4800 kg/0.® MPa.

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

2.7.2A pre-flight check location shall be located on an apron

Note 1- Locating a preflight altimeter check location on an apron enables an
altimeter check to be made prior to obtaining taxi clearance and eliminates the need for
stopping fo that purpose after leaving the apron.

September 2024 Page26



Civil Aviation Requirements for Aerodromez CAR14, Part 1

Note 2- Normally an entire apron can serve as a satisfactory altimeter check location

2.7.3 The elevation of a pfeght altimeter check location shall be given as the
average elevation, rounded to the nearestarmtfoot, of the area on which it is located.
The elevation of any portion of a pfigght altimeter check location shall be within 3 m
(10 ft) of the average elevation for that location.

2.8 Declared distances
The following distances shall be calculatedtihe nearest metre or foot for a runway
intended for use by international commercial air transport:

a) takeoff run available;

b) takeoff distance available;

c) acceleratestop distance available; and
d) landing distance available.

Note- Guidance orcalculation of declared distances is given in Attachment A, Section
3.

2.9 Condition of the movement area and related facilities
2.9.1 Information on the condition of the movement area and the operational status of
related facilities shall be provided the gpropriate aeronauticahformation service
units, and similar information of operational significance to the air traffic services units, to
enable those units to provide the necessary information to arriving and departing aircraft.
The information shall & kept up to date and changes in conditions reported without delay.

Note - The rature, format and conditions of the information to be provided are
specifiedin the PANSAIM (Doc 10066 and the PANSATM (Doc 4444 Specific
procedures pertaining to works progress on the movement area and to the reporting of
such works are specified in the PAM®&rodromegDOC 9981).

2.9.2 The condition of the movement area and the operational status of related
facilities shall be monitored and reports on matters of dpea significanceaffecting
aircraft an aerodrome operatioshall be provided in order to take appropriate action
particularly in respect of the following:

a) Constructioror maintenance work;
b) Roughor broken surfaces on a runway, a taxiway or aorgp

c) Snow slush, ice or frost on a runway, a taxiway or an apipplicable until3
Nov 2021)

c) Snow, slush, ice or frost on a runway, a taxiway or an afégplicable as of4
Nov 2021)
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d) Wateron a runway, a taxiway or an apr@¢Applicable until 3 Nov 2021)
e) Snowbanks or drifts adjacent to a runway, a taxiway or an apron;

f) Anti-icing or deicing liquid chemicals or others contaminants a runway or a

taxiway or apron;
g) Othertemporary hazards, including parked aircraft;
h) Failureor irregular operation of part or all of the aerodrome visual aids; and
i) Failureof the normal or secondary power supply.

Note 17 Until 3 November 2021Qther contaminants may include mud, dust, sand,
volcanic ash, oil and rubber. Annex 6, PartAttachment C provides guidance on the
description of runway surface conditions. Additional guidance is included iAithert
Services ManuglDoc 9137), Part 2.

Note 2-Until 3 November 2021Rarticular attention would have to be given to the
simultaneous i@sence of snow, slush, ice, wet ice, snow on ice withcamgi or deicing
liquid chemicals.

Note 3- Until 3 November 2021See 2.9.11 for a list of winter contaminants to be

reported.

Note 1i As of 4 November 202a&ther contaminants may include mutist, sand, volcanic ash,
oil and rubber.Procedures for monitoring and reporting the conditions of the movement area are
included in the PAN®erodromegDoc 9981)

Note 2- As of 4 November 2021he Aeroplane Performance Manu@Doc 10064) provides
guidance on aircraftperformance calculation requirements regarding the description of runway
surface conditions in 2.9.2 ¢), e) and f).

Note 3- As of 4 November 202byigin and evolution of data, assessment process and the
procedures are prescribed the PANSAerodromes (Doc 9981). These procedures are intended
to fulfil the requirements to achieve the desired levebééty for aeroplane operations prescribed
by Annex 6 and Annex 8 and to provide the information fulfilling the syatpirements for
dissemination specified in Annex 15 and the RANIS! (Doc 4444).

2.93 Until 3 November 2021to facilitate compliance with 2.9.1 and 2.9.2, inspections of
the movement area shall be carried out each day at least once where the code number is 1
or 2 and ateast twice where the code number is 3 or 4.

Noted Guidance on carrying out daily inspections of the movement area is given in
the Airport Services ManualDoc 9137), Part 8 and in thielanual of Surface Movement
Guidance and Control Systems (SMG@3)c H76).
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2.93 As of 4 November 20219 facilitate compliance with 2.9.1 and 2.9.2, inspections of

the movement area shall be carried out each day at least once where the caat@sniimb

or 2 and at least twioghere the code number is 3 or 4.
a) for themovement 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 a) whenever the runway surface
conditions may havehanged significantly due to meteorological conditions.

Note 1- Guidance on carrying out daily inspections of the movement area is given in the Airport
Services Manual (Doc 9137), Part 8 and in the Manual of Surface Movement Guidance and
Control Systems GCS)(Doc 9476)and in theAdvanced Surface Movement Guidance and
Control Systems (8MGCS) ManualDoc 9830).

Note 2- The PANSAerodromes (Doc 9981) contains clarifications on the scope of a significant
change in the runway surface conditions.

2.9.4Recommendation- Until 3 November 2021, Personredsessing and reporting
runway surface conditions required in 2.9.2 and 2.9.8 should be trained and competent t
meet the criteria set by CAAN

Noted Guidance on criteria is included in thrport ServicesManual (Doc 9137),
Part 8, Chapter 7.

2.9.4 Recommendation As of 4 November 202Jpersonnelassessing and reporting
runway surface conditions required in 2.9.2 and 2.9.5 shall be trained and competent to
perform their duties

Note 1- Guidance on traimg of personnel is given in Attachment A, Secti¢o@\pplicable as of 4
November 2021)

Note 2- Informationon training for personnel assessing and reporting runway surface conditions
is available in the PAN8erodromes (Doc 9981).

Water on a runwayApplicableUntil 3 November2021)

2.9.5Whenever water is present on a runway, a description of the runway surface
conditions shll be made available using the following terms:

DAMP 6 the surface shows a change of colour due to moisture.
WETO the surfaces soaked but there is no standing water.

STANDING WATER for aeroplane performance purposes, a runway where more
than 25 per cent of the runwayrface area (whether in isolated areas or not) within the
required length and width being used is covered/idtegr morghan 3 mm deep.

2.9.6Information that a runway or portion thereof may be slippery when wet shall be
made available.

September 2024 Page29



Civil Aviation Requirements for Aerodromez CAR14, Part 1

Noted The determination that a runway or portion thereof may be slippery when wet
is not based solely on the friction measuremebtained using a continuous friction
measuring device. Supplementary tools to undertake this assessment are described in the
Airport Services ManugDoc 9137), Part 2.

2.9.7Notification shall be given to aerodrome users when the friction level ofedpa
runway or portion thereof is less than that specified byGAAN in accordance with
10.2.3.

Noted Guidance on conducting a runway surface friction characteristics evaluation
programme that includes determining and expressing the minimum frictioh iteve
provided in Attachment A, SectionShow, slushice or froston a runway

Snow, slush, ice or frost on a runwgpplicable Until 3 November 2021)

Note 16 The intent of these specifications is to satisfy the SNOWTAM and NOTAM
promulgation requiremen contained ilCAR15 and the PAN&\IM (Doc 10066).

Note 20 Runway surface condition sensors may be used to detect and continuously
display current or predicted information on surface conditions such as the presence of
moisture, or imminent formation afe on pavements.

2.9.8 Whenever an operational runway is contaminated by snow, slush, ice or frost, the
runway surface condition shall be assessed and reported.

Noted Guidance on assessment of snawd icecovered paved surfaces is provided
in AttachmenA, Section 6.

2.9.9Recommendationd Runway surface friction measurements made on a runway
that is contaminated by slush, wet snow or wet ice should not be reported unless the
reliability of the measurement relevant to its operational use can be assured.

Noted Cont ami nant dr ag on the equipmentds
factors, may cause readings obtained in these conditions to be unreliable.

2.9.10 Recommendationd When friction measurements are taken as part of the
assessment, the performanceha friction measuring device on compacted snomice-
covered surfaces should meet the standard and correlation criteria set or agreed by the
CAAN

Noted Guidance on criteria for, and correlation between, friction measuring devices
is included in th&irport Services ManugDoc 9137), Part 2.

2.9.11 Recommendationd Whenever snow, slush, ice or frost is present and
reported, the description of the runway surface condition should use the following terms:

DRY SNOW,;
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WET SNOW;
COMPACTED SNOW;
WET COMPACTE SNOW,;
SLUSH,;

ICE;

WET ICE;

FROST;

DRY SNOW ICE;

WET SNOW ON ICE;
CHEMICALLY TREATED.
SANDED.

and should include, where applicable, the assessment of contaminant depth.

2.9.12Recommendationd Whenever dry snow, wet snow or slush is present on a
runway, an assessment of the mean depth over each third of the runway should be made to
an accuracy of approximately 2 cm for dry snow, 1 cm for wet snow and 0.3 cm for slush.

Runway surface condition(s) for use in the runway condition rep@kpplicable as o#4
November 2021)

Introductory Noted The philosophy of the runway condition report is that the aerodrome
operator assesses the runway surface conditions whenever water, snow, slush, ice or frost
are present on an operational runway. From this assessmeant)veay condition code
(RWYCC) and a description of the runway surface are reported which can be used by the
flight crew for aeroplane performance calculations. This report, based on the type, depth
and coverage of contaminants, is the best assessmdrd nirtway surface condition by

the aerodrome operator; however, all other pertinent information may be taken into
consideration. See Attachment A, Section 6, for further details. The-Ré&f8romes

(Doc 9981) contains procedures on the use of the runaaglitton report and assignment

of the RWYCC in accordance with the runway condition assessment matrix (RCAM).

2.9.5.The runway surface condition shall be assessed and reported through a runway

condition code (RWYCC) and a description using the folloviargs:
COMPACTED SNOW

DRY

DRY SNOW

DRY SNOW ON TOP OF COMPACTED SNOW
DRY SNOW ON TOP OF ICE

FROST

ICE

SLUSH

STANDING WATER

WATER ON TOP OF COMPACTED SNOW
WET

WET ICE

WET SNOW

WET SNOW ON TOP OF COMPACTED SNOW
WET SNOW ON TOP OF ICE

CHEMICALLY TREATED
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LOOSESAND

Note 1- The runway surface conditions are those conditions for which, by means of the methods
described in thé®ANSAerodromes (Doc 9981), the flight crew can derive appropriate aeroplane
performance.

Note 2- The conditions, either singly or in cbimation with other observations, are criteria for
which the effect oaeroplane performance is sufficiently deterministic to allow assignment of a
specific runway condition code.

Note 3- The terms CHEMICALLY TREATED and LOOSE SAND do not appear irithplane
performance sectiobut are used in the situational awareness section of the runway condition
report.

2.9.6 Whenever an operational runway is contaminated, an assessment of the contaminant
depth and coverage over each third of the runway shatidae and reported.

Note- Procedures on depth and coverage reporting are found in the A&K®iromes
(Doc 9981).

2.9.7 When friction measurements arased as part of the overall runway surface
assessment on compacted shaw ice.covered surfaces, theidtion measuring device
shall meet the stalard to be set by CAAN

2.9.8Recommendation-Friction measurements made on runway surface conditions with
contaminants other than compacted snow and ice should not be reported.

Note - Friction measurements ofpbose contaminants such as snow and slush, in
particular, are unreliable due to drag effects on the measurement wheel.

2.9.9Information that a runway or portion thereof is slippery wet shall be made available.

Note * The surface friction characteriss of a runway or a portion thereof can be
degraded due to rubber deposits, surface polishing, poor drainage or other factors. The
determination that a runway or portion thereof is slippery wet stems from various methods
used solely or in combination. Tleemethods may be functional friction measurements,
using a continuous friction measuring device, that fall below a ministamdard as
defined by CAANobservations by aerodrome maintenance personnel, repeated reports by
pilots and aircraft operators basedn flight crew experience, or through analysis of
aeroplane stopping performance that indicates a substandard surface. Supplementary
tools to undertake this assessment are described in the-RaN8romes (Doc 9981).

Note 2- See 2.9.1 and 2.13 concergithe provision of information to, and coordination
between, appropriatauthorities.

2.9.10Notification shall be given to relevant aerodrome users when the friction level of a
paved runway or portion thereof is less than the minimum friction levelfsgtbly
CAAN in accordance with 10.2.3.

Note 1- Guidance on determining and expressing the minimum friction level is provided
in Assessment, Measurement and Reporting of Runway Surface Con@inB29).

Note 2- Procedures on conducting a runway faae friction characteristics evaluation
programme are provided in the PAM®&rodromes (Doc 9981).
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Note 3-Information to be promulgated in a NOTAM includes specifying which portion of
the runway is below the minimum friction level and its location omuheay.

2.9.10Notification shall be given to relevant aerodrome users when the friction level of a
paved runway or portiothereof is less than the minimum friction level specified by the
CAAN in accordance with 10.2.3.

Note 1- Guidance on determingnand expressing the minimum friction level is provided
in Assessment, Measurememtd Reporting of Runway Surface ConditigGg 329).

Note 2- Procedures on conducting a runway surface friction characteristics evatuatio
programme are provided in tiRANSAerodromes (Doc 9981).

Note 3-Information to be promulgated in a NOTAM includes specifying which portion of
the runway is below th@inimum friction level and its location on the runway.

2.10 Disabled aircraft removal
Note- See 9.3or information on dsabled aircraft removal services

2.10.1The 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 movement area
shall be made available, on request, to aircraftaipes.

2.10.2 Recommendation - Information concerning the capability to remove an
aircraft disabled on or adjacent to the movement area should be made available.

Note- The capability to remove a disabled aircraft may be expressed in terms of the
largesttype of aircraft which the aerodrome is equipped to remove.

2.11 Rescue andirefighting
Note- See 9.2 for information on rescue dirdfighting services.

2.11.1 Information concerning the level of protection provided at an aerodrome for
aircraft rescue anfirefighting purposes shall be made available.

2.11.2 The level of protection normally available at an aerodrome shall be expressed in
terms of the category of the rescue dinefighting services as described in 9.2 and in
accordance with the types and@amts of extinguishing agents available at the aerodrome

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

Note - Changes in the level of protection from that normadlyailable at the
aerodrome could result from a change in the availability of extinguishing agents,
equipment to deliver the agents or personnel to operate the equipment, etc.
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2.11.4 A change shallexpressin terms of the new category of the rescue and
firefighting service available at the aerodrame

2.12 Visual approach slope indicator systems

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

a) Associatedunway designation number;

b) Typeof system according to 5.3.5.2. for an PAPI or APAPI installation, the side of
the runway on which the lights are installed, i.e. left or right, shall be given;

c) where the axis of the system is not parallel to the runway centre line, the angle of
displacenent and the direction of displacement, i.e. left or right shall be indicated;

d) Nominalapproach slope angle($jor a PAPI and an APAPI this shall be angle (B
+ C) + 2 and (A + B) + 2, respectively as in Figurg(® and

e) Minimum eye height(s) over ththreshold of the eslope signal(s). For a PAPI
this shall be the setting angle of thethd uni t from the runwa:
B minus 2N, and for an APAPI this shall
the runway minus 2N, i.e. angle A minus

2.13 Coordination between aeronautical information services and aerodrome
authorities

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

a) information on the status of certification of aerodromes and aerodrome conditions
(ref. 1.4,2.9, 2.10, 2.11 and 2.12);

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

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

2.13.2 Before introducing changes ke tair navigation system, due account shall be
taken by the services responsible for such changes of the time needed by aeronautical
information service for the preparation, production and issue of relevant material for
promulgation. To ensure timely preion of the information to aeronautical information
service, close coordination between those services concerned is therefore required.

2.13.3 Of a particular importance are changes to aeronautical information that affect
charts and/or computer based natign systems which qualify to be notified by the
aeronautical information regulation and control (AIRAC) system, as specified in annex 15
chapters6. The predetermined, internationally agreed AIRAC effective dates shall be
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observed by the responsible aname services when submitting the raw information/data
to aeronautical information services.

Note- Detailed specifications concerning the AIRAC system are contained in-PANS
AIM (Doc 10066), Chapter 6.

2.13.4 The aerodrome services responsible for theigioa of raw aeronautical
information/data to the aeronautical information services shall do that while taking into
account accuracy and integrity requiremeaetguired to meet the needs of the -eisér of
aeronautical data

Note 1 - Specifications concamg the accuracy and integrity classification of
aerodromerelated aeronautical data are contained in PANB/A (Doc 10066), Appendix
1.

Note2 - Specifications for the issud NOTAMand SNOWTAM contained in CAR,
Chapter6 andPANSAIM (Doc 10066) Appendices3 and4, respectively.

Note3 - AIRAC information is distributed by the AIS at least 42 days in advance of the
AIRAC effective dates with the objective of reaching recipients at least 28 days in advance
of the effective date.

Note 4 - The schedulef the predetermined internationally agreed AIRAC common
effective dates at intervals of 28 days and guidance for the AIRAC use are contained in the
Aeronautical Information Services ManyBloc 8126, Chapter 2).
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CHAPTER THREE: PHYSICAL CHARACTERISTI CS

3.1 Runways
Number and orientatiorof runways

Introductory Note Many factors affect the determination of the orientation, siting and
number of runways.

One important factor is the usability factor, as determined by the wind distribution,
which is specifid hereunder. Another important factor is the alignment of the runway to
facilitate the provision of approaches conforming to the approach surface specifications
of Chapter 4. In Attachment A, Section 1, information is given concerning these and other
factars.

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

3.1.1 Recommendation- The number and orientation of runways at an aerodrome
should be such that the usability factor of the aerodrome is not less ShperTent for
the aeroplanes that the aerodrome is intended to serve.

3.1.2 Recommendation- The siting and orientation of runways at an aerodrome
should, where possible, be such that the arrival and departure tracks minimize
interference with areas appved for residential use and other noise sensitive areas close
to the aerodrome in order to avoid future noise problems.

Note:- Guidance on how to address noise problems is provided in the Airport Planning
Manual (Doc 9184) Part 2, and in Guidance on theaBRnced Approach to Aircraft Noise
Management (Doc 9829).

3.1.3 Choice of maximum permissible cregsid components

Recommendation- In the application of 3.1.1 it should be assumed that landing or
takeoff of aeroplanes is, in normal circumstances, préetl when the crossind
component exceeds:

- 37 km/h (20 kt) in the case of aeroplane®séreference field length i$Q0 m or
over, except that when poor runway braking action owing to an insufficient
longitudinal coefficient of friction is experiencedth some frequency, a cressnd
component not exceeding 24 km/h (13 kt) should be assumed,;

- 24 km/h (13 kt) in the case of aeroplane®séreference field length i2A@0 m or
up to but not including 1 500 m; and

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

3.1.4 Data to be used

Recommendation: The selection of data to be used for the calculation of the usability
factor should be based on reliable wind distribution statistics that extend over as long a
period as possible, prefably of not less than five years. The observations used should be
made at least eight times daily and spaced at equal intervals of time.

Note - These winds are mean winds. Reference to the need for some allowance for
gusty conditions is made in AttachméntSection 1.

Location of threshold

3.1.5Recommendation-: A threshold should normally be located at the extremity of a
runway unless operational considerations justify the choice of another location.

Note- Guidance on the siting of the threshold is gireAttachment A, Sectidril.

3.1.6 Recommendation: When it is necessary to displace a threshold, either
permanently or temporarily, from its normal location, account should be taken of the
various factors which may have a bearing on the location ofhreshold. Where this
displacement is due to an unserviceable runway condition, a cleared and graded area of
at least 60 m in length should be available between the unserviceable area and the
displaced threshold. Additional distance should also be provim@deet the requirements
of the runway end safety area as appropriate.

Note - Guidance on factors which may be considered in the determination of the
location of a displaced threshold is given in Attachment A, Settion

Actual length of runways
3.1.7 Pmmary runway

Recommendation- Except as provided in 3.1.the actual runway length to be
provided for a primary runway should be adequate to meet the operational requirements
of the aeroplanes for which the runway is intended ahduld benot less than th longest
length determined by applying the corrections for local conditions to the operations and
performance characteristics of the relevant aeroplanes.

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

Note 2 - Both takeoff and landing requirements need to be considered when
determining the length of runway to be provided and the need for operations to be
conducted in both directions of the runway.
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Note 3 - Local conditions thatmay need to be considered include elevation,
temperature, runway slope, humidity and the runway surface characteristics.

Note 4- When performance data on aeroplanes for which the runway is intended are
not known, guidance on the determination of the aldiength of a primary runway by
application of general correction factors is given in therodrome Design Manualpoc
9157),Part 1.

3.1.8 Secondary runway

Recommendation: The length of a secondary runway should be determined similarly
to primary runwgs 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 95 per cent.

3.1.9 Runways with stopways or clearways

Recommendation- Where a runway is associated with a stopway or clearway, an
actual runway length less than that resulting from application of 3.1.7 or 3.1.8, as
appropriate, may be considered satisfactory, but in such a case any combination of
runway, stopvay and clearway provided should permit compliance with the operational
requirements for takeff and landing of the aeroplanes the runway is intended to serve.

Note- Guidance on use of stopways and clearways is given in Attachment A, Section
2.

Width of runways

3.1.10 The width of a runwaghall notbeless than the appropriate dimension specified in
the following tabulation:

Outer Main Gear Wheel Span (OMGWS)

nﬁ%(lj)eer Uptobut 45mup 6mupto Qthun%:o
not tobutnot butnot . ludin
including  including  including '”i; 9
4.5m 6m 9m m
12 18 m 18 m 23 m -
22 23 m 23m 30m -
3 30m 30m 30m 45 m
4 - - 45 m 45 m

a. The width of a precision approach runway should be not less than 30 m wh
code numberis 1 or 2.

Note 1 - The combinations of code numbers a@MGWSfor which widths are
specified have been developed for typical aeroplane characteristics.

Note 2- Factors affecting runway width are given in tAerodrome Design Manual
(Doc 9157) Part 1.
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Note 3- See R concerning the provision of runway shoulders, in particular for Code
F aeroplanes with four (or more) engines.

Minimum distance between parallel runways

3.1.11Where parallel nonstrument runways are intended for simultaneous use, the
minimum distanc®detween their centre lines shall be:

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

Note- Procedures for wake turbulence categorization of aircraft and wake turbulence
separation minima are contained in throcedures for Air Navigation Servicés Air
Traffic Management (PAN&TM), Doc 4444, Chapter 4, 4.9 and Chapter 5, 5.8,
respectively.

3.1.12Where parallel instrument runways are intended for simultaneous use sabject
conditions specified in the PANSTM (Doc 4444) and the ICAO PANSPS (Doc
8168),Volume 1 the minimum distance between their centre lines shall be:

- 1035 m for independent parallel approaches;

- 915 m for dependent parallel approaches;

- 760 m for indepereht parallel departures;

- 760 m for segregated parallel operations;
except that:

a) for segregated parallel operations the specified minimum distance:

1) may be decreased by 30 m for each 150 m that the arrival runway is staggered
toward the arriving aircfg to a minimum of 300 m; and

2) should be increased by 30 m for each 150 m that the arrival runway is staggered
away from the arriving aircratft;
b) for independent parallel approaches, combinations of minimum distances and
associated conditions otherath those specified in the ICAO PANSM (Doc
4444) may be applied when it is determined that such combinations would not
adversely affect the safety of aircraft operations.
Note- Procedures and facilities requirements for simultaneous operations onglaal
nearparallel instrument runways are contained in the PANIBA (Doc 4444), Chapter 6
and the PAN®PS (Doc 8168), Volume R art Ill, Section 2, and Volume II, Part I,
Section 3; Part I, Section 1; anBart IIl, Section 3, and relevant guidance is
contained in theManual on Simultaneous Operations on Parallel or {Raaallel
Instrument Runways (SOIRPoc 9643).

Slopes on runways
3.1.13longitudinalslopes

Recommendation- The slope computed by dividing the difference between the
maximum and mininm elevation along the runway centre line by the runway length
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should not exceed:
- 1 per cent where the code number is 3 or 4; and
- 2 per cent where the code number is 1 or 2.

3.1.14Recommendation- Along no portion of a runway should the longitudinaiys
exceed:

- 1.25 per cent where the code number is 4, except that for the first and last
guarter of the length of the runway the longitudinal slope should not exceed
0.8 per cent;

- 1.5 per cent where the code number is 3, except that for the first and last
qguarter of the length of a precision approach runway category Il or Il the
longitudinal slope should not exceed 0.8 per cent; and

- 2 per cent where the code number is 1 or 2.

3.1.15Longitudinal slope changes

Recommendation- Where slope changes canna hvoided, a slope change between
two consecutive slopes should not exceed:

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

- 2 per cent where the code number is 1 or 2.

Note- Guidance on slope changes before a runway is given in Attachment A, Section
4.

3.1.16 Recommendation: The transition from one slope to another should be
accomplished by a curved surface with a rate of change not exceeding:

- 0.1 per cent per 30 m (minimum radius of curvature of 30 000 m) where the code

number is 4;
- 0.2 per cent peBO m (minimum radius of curvature of 15 000 m) where the code

number is 3; and
- 0.4 per cent per 30 m (minimum radius of curvature of 7 500 m) where the code

number is 1 or 2.
3.1.17Sight distance

Recommendation- Where slope changes cannot be avoidedy tshould be such that
there will be an unobstructed line of sight from:

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

- any point 2 mabove a runway to all other points 2 m above the runway within a
distance of at least half the length of the runway where the code letter is B; and
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- any point 1.5 m above a runway to all other points 1.5 m above the runway within
a distance of at least halfie length of the runway where the code letter is A.

Note- Consideration will have to be given to providing an unobstructed line of sight
over the entire length of a single runway where a-lafigth parallel taxiway is not
available. Where an aerodronm@s intersecting runways, additional criteria on the line of
sight of the intersection area would need to be considered for operational safety. See the
AerodromeDesignManual @157),Part 1

3.1.18 Distance between slope changes

Recommendation- Undulations or appreciable changes in slopes located close
together along a runway should be avoided. The distance between the points of
intersection of two successive curves should not be less than:

a) the sum of the absolute numerical values of the correspgnsiope changes
multiplied by the appropriate value as follows:

- 30000 m where the code number is 4;

- 15000 m where the code number is 3; and

- 5000 m where the code number is 1 or 2; or
b) 45 m;

whichever is greater.

Note- Guidance on implementing this sg@ation is given in Attachment A, Section
4.

3.1.19 Transverse slopes

Recommendation- To promote the most rapid drainage of water, the runway surface
should, if practicable, be cambered except where a single crossfall from high to low in the
direction d the wind most frequently associated with rain would ensure rapid drainage.
The transverse slope should ideally be:

- 1.5 per cent where the code letter is C, D, E or F; and
- 2 per cent where the code letter is A or B;
but in any event should not exceed Aeb cent or 2 per cent, as applicable, nor be less

than 1 per cent except at runway or taxiway intersections where flatter slopes may be
necessary.

For a cambered surface the transverse slope on each side of the centre line should be
symmetrical.

Note- On wet runways with crossind conditions the problem of aquaplaning from
poor drainage is apt to be accentuated. In Attachment A, Section 7, information is given
concerning this problem and other relevant factors.
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3.1.20The transverse slope shall be sahgtlly the same throughout the length of a
runway except at an intersection with another runway or a taxiway where an even
transition should be provided taking account of the need for adequate drainage.

Note - Guidance on transverse slope is given in therodrome Design Manual
(Doc.9157) Part 3.

Strength of runways

3.1.21Recommendation- A runway should be capable of withstanding the traffic of
aeroplanes the runway is intended to serve.

Surface of runways

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

Note 1- Surface irregularities may adversely affect the takeor landing of an
aeroplane § causing excessive bouncing, pitching, vibration, or other difficulties in the
control of an aeroplane.

Note 2- Guidance on design tolerances and other information is given in Attachment
A, Section 5. Additional guidance is included in therodrome Degin Manual Doc
9157) Part 3.

3.1.23 A paved runway shall be sonstructed or resurfaced as to provaigface
friction characteristicat or above the mimum friction level set byYCAAN.

3.1.24Recommendation: The surface of a paved runway should balwsted when
constructed or resurfaced to determine that the surface friction characteristics achieve the
design objectives.

Note- Guidance on surface friction characteristics of a new or resurfaced runway is
given in Attachment A, Section 7. Additionaidance is included in thAirport Services
Manual(Doc 9137), Part 2.

3.1.25 Recommendation- Measurements of the surface friction characteristics of a
new or resurfaced paved runway should be made with a continuous friction measuring
device using selivetting features.

Note- Guidance on surface friction characteristics of new runway surfaces is given in
Attachment A, Section 7. Additional guidance is included irAttgort Services Manual
(Doc 9137), Part 2.

3.1.26Recommendation- The average surfadexture depth of a new surface should
be not less than 1.0 mm.
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Note 1- Macrotexture and microtexture are taken into consideration in order to
provide the required surface friction characteristics. Guidance on surface design is given
in Attachment A, Secin 8.

Note 2- Guidance on methods used to measure surface texture is givenAimgbe
Services ManuglDoc 9137), Part 2.

Note 3- Guidance on design and methods for improving surface texture is given in the
Aerodrome Design ManuéDoc 9157), Part 3.

3.1.27 Recommendation- When the surface is grooved or scored, the grooves or
scorings should be either perpendicular to the runway centre line or parallel to non
perpendicular transverse joints, where applicable.

Note- Guidance on methods for improvitige runway surface texture is given in the
Aerodrome Design Manu@Doc 9157), Part 3.

3.2 Runway shoulders
General

Note - Guidance on characteristics and treatment of runway shoulders is given in
Attachment A, Section 9, and in therodrome Design Manu@157),Part 1

3.2.1 Therunway shoulders shall be provided for a runway where the code letter is D
EorF

Width of runway shoulders

3.22 For aeroplanes with OMGWS from 9 m up to but not including 1henfunway
shoulders shall extend symmetrically aclke side of the runway so that the overall width
of the runway and its shoulders is not less than:

- 60 m where the code letter is D or E;

- 60 m where the code letter is F with tvow threeengined aeroplanes; and

- 75 m where the code letter isnith four (or more)- engined aeroplanes
Slopes on runway shoulders

3.2.3 Recommendation- The surface of the shoulder that abuts the runway should be
flush with the surface of the runway and its transverse slope should not exceed 2.5 per
cent.

Strength of runway shoulders

3.24 Recommendation: The portion of aunway shouldebetween the runway edge
and a distance of 30 m from the runway centresheuld be prepared or constructed so
as to be capable, in the event of an aeroplane running off the runway, of tsogpbe
aeroplane without inducing structural damage to the aeroplane and of supporting ground
vehicles which may operate on the shoulder.
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Note- Guidance on strength of runway shoulders is given inAti®drome Design
Manual(9157) Part 1.

Surface of unway shoulders

3.2.5Recommendationd A runway shoulder should be prepared or constructed so as to
resist erosion and the ingestion of the surface materiattpplane engines
3.2.6 Recommendation 8 Runway shoulders for code letter F aeroplanes ldhbe

paved to a minimum overall width of runway and shoulder of not less than 60 m.
Note - Guidance on surface of runway shoulders is given inAtedrome Design Manua{Doc 9157),
Part 1.

3.3 Runway turn pads
General

3.3.1 Where the end of a runway is setved by a taxiway or a taxiway turnaround
and where the code letter is D, E or F, a runway turn pad shall be provided to facilitate a
180-degree turrof aeroplanes. (See FigurelB

O ey

Figure 3-1. Typical tum pad layout

3.3.2Recommendation- Where the end of a runway is not served kgaway or a
taxiway turnaround and where the code letter is A, B or C, a runway turn pad should be
provided to facilitate a 18degree turn of aeroplanes.

Note 1- Such areas may also be useful if provided along a runway to reduce taxiing
time and distane for aeroplanes which may not require the full length of the runway.

Note 2 - Guidance on the design of the runway turn pads is available in the
Aerodrome Design Manual9157) Part 1 Guidance on taxiway turnaround as an
alternate facility is availablen theAerodrome DesigiManual 9157) Part 2.

3.3.3Recommendation: The runway turn pad may be located on either the left or
right side of the runway and adjoining the runway pavement at both ends of the runway
and at some intermediatedations where deemed necessary.
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Note- The initiation of the turn would be facilitated by locating the turn pad on the left
side of the runway, since the left seat is the normal position of tharpitommand

3.3.4 Recommendation:- The intersection angl of the runway turn pad with the
runway should not exceed 30 degrees.

3.3.5Recommendation- The nose wheel steering angle to be used in the design of the
runway turn pad should not exceed 45 degrees.

3.3.6 The design of a runway turn pad shall be suah thhen 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
turn pad shall be not less than that given by the foligwabulation:

OMGWS
Up to but 45muptobut 6 muptobutnot 9 mup to but not
not not including 6 m including 9 m including 15 m
including
45m
Clearance 1.50m 2.25m 3mor4m 4m

aIf the turn pad is intended to be used by ataoes with a wheel base less than 18 m
o|f the turn pad is intended to be used by aeroplanes with a wheel base equal to o
greater than 18 m.

Note- Wheel base means the distance from the nose gear to the geometric centre of
the main gear.

Slopes orrunway turn pads

3.3.7 Recommendation- The longitudinal and transverse slopes on a runway turn
pad should be sufficient to prevent the accumulation of water on the surface and facilitate
rapid drainage of surface water. The slopes should be the samesesdh the adjacent
runway pavement surface.

Strength of runway turn pads

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

Note- Where a runway turn pad is provided with flexible pavement, the surface would
need to be capable of withstanding the horizontal shear forces exertdue byain
landing gear tires during turning manoeuvres.

Surface of runway turn pads

3.39 The surface of a runway turn pad shall not have surface irregularities that may
cause damage to an aeroplane using the turn pad.
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3.3.10Recommendation- The surface oa runway turn pad should be so constructed
or resurfaced as to provide surface friction characteristics at least equal to that of the
adjoining runway.

Shoulders for runway turn pads

3.3.11Recommendation: The runway turn pads should be provided witlodters
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

Note- As a minimum, the width of the siaers would need to cover the outer engine
of the most demanding aeroplane and thus may be wider than the associated runway
shoulders.

3.3.12 Recommendation: The strength of runway turn pad shoulders should be
capable of withstanding the occasional pagsaf the aeroplane it is designed to serve
without inducing structural damage to the aeroplane and to the supporting ground
vehicles that may operate on the shoulder.

3.4 Runway strips
General

3.4.1 A runway and any associated stopways shall be includestrip.a
Length of runway strips

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

- 60 m where the code number is 2, 3 or 4;
- 60 m where the code number is 1 and the runway is an instromerand
- 30 m where the code number is 1 and the runway is @nstnument one.

Width of runway strips

3.4.3 A strip including a precision approach runway shall, wherever practicable,
extend laterally to a distance of at least:

- 140 mwhere the code numbes 3 or 4; and
- 70 mwhere the code numberis 1 or 2;

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

3.4.4Recommendation - A strip including a no#precision approach runway should
exterd laterally to a distance of at least:
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- 140 mwhere the code number is 3 or 4; and
- 70 mwhere the code numberis 1 or 2;
on each side of the centre line of the runway and its extended centre line throughout

the length of the strip.

3.4.5Recommendation: A strip including a nofinstrument runway should extend 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:

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

Objects on runway strips

Note - See 9.9 for information regardingjtting of equipment andnstallations on
runway strips

3.4.6Recommendation - An object situated on a runway strip which may endanger
aeroplares should be regarded as an obstacle and should, as far as practicable, be
removed.

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

Note 2- Where operair or covered storm water conveyances are installed, consideration
will have to be given to ensure that their stire does not extend above the surrounding
ground so as not to be considered an obstacle. See also Note 1 to 3.4.16.

Note 3- Particular attention needs to be given to the design and maintenance of an open
air storm water conveyance in order to prevemitdlife attraction, notably birds. If
needed, it can be covered by a fbcedure on wildlife management are specified in the
PANS Aerodrome(DOC 9981).Further gidance can be found in th&irport Services
Manual(Doc 9137), Part 3.

3.4.7 No fixed objet, other than visual aids required for air navigation or those
required for aircraft safety purposes and which must be sited on the runway strip, and
satisfying the relevant frangibility requirement in Chapter 5, shall be permittetlyqras
of a runway strip of a precision approach runway delineated by lower edges of inner
transitional surfaces

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

Note- See Chapter 4ectiord.1 fa the characteristis of inner transitional surface
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Grading of runway strips

3.4.8 Recommendation- That portion of a strip of an instrument runway within a
distance of at least:

- 75 m where the code number is 3 or 4; and
- 40 m where the code number is 120r
from the centre line of the runway and its extended centre line should provide a graded

area for aeroplanes which the runway is intended to serve in the event of an aeroplane
running off the runway.

Note - Guidance on grading of a greater area of aigtincluding a precision
approach runway where the code number is 3 or 4 is given in Attachment A, Section 8.

3.4.9Recommendation: That portion of a strip of a nemstrument runway within a
distance of at least:

- 75 m where the code number is 3 or 4;
- 40 m where the code number is 2; and
- 30 m where the code number is 1;
from the centre line of the runway and its extended centre line should provide a graded

area for aeroplanes which the runway is intended to serve in the event of an aeroplane
running off tke runway.

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

3.4.11Recommendation- That portion of a strip to at least 30 m before a the start of
a runway should be prepared against blast erosion in order to protect a landing
aeroplane from the danger of an exposed edge.

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

Note 2- Guidance on protection against aeroplane engine blast is available in the
Aerodrome Design Manu@Doc 9157), Part 2.

3.4.12Recommendation.Where the areas in 3.4.11 have paved surfaces, they should
be able to withstand the occasional passage of theakitieroplane for runway pavement
design.

Slopes on runway strips
3.4.13 Longitudinal slopes

Recommendation: A longitudinal slope along that portion of a strip to be graded
should not exceed:

- 1.5 per cent where the code number is 4;
- 1.75 per cent where ¢hcode number is 3; and
- 2 per cent where the code number is 1 or 2.
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3.4.14 Longitudinal slope changes

Recommendation- Slope changes on that portion of a strip to be graded should be as
gradual as practicable and abrupt changes or sudden reversals @sstyoided.

3.4.15 Transverse slopes

Recommendation- Transverse slopes on that portion of a strip to be graded should
be adequate to prevent the accumulation of water on the surface but should not exceed:

- 2.5 per cent where the code number is 3 or 4; and
- 3 per cent where the code number is 1 or 2;
except that to facilitate drainage the slope for the first 3m outward from the runway,

shoulder or stopway edge should be negative as measured in the direction away from the
runway and may be as great as 5 parntce

3.4.16Recommendation- The transverse slopes of any portion of a strip beyond that
to be graded should not exceed an upward slope of 5 per cent as measured in the direction
away from the runway

Note 1- Where deemed necessary for proper drainageopenair storm water
conveyance may be allowed in the fgvaded portion of a runway strip and would be
placed as far as practicable from the runway.

Note 2- The aerodrome RFF procedure would need to take into account the location
of openrair water convgances within the negraded portion of a runway strip.

Strength of runway strips

3.4.17Recommendation- That portion of a strip of an instrument runway within a
distance of at least:

- 75 m where the code number is 3 or 4; and
- 40 m where the code numbeldisr 2;
from the centre line of the runway and its extended centre line should be so prepared or

constructed as to minimize hazards arising from differences in load bearing capacity to
aeroplanes which the runway is intended to serve in the event of@slaaee running off
the runway.

Note -Guidance on preparation of runway strips is given in ftegodrome Design
Manual(Doc 9157) Part 1

3.4.18Recommendation- That portion of a strip containing a nenstrument runway
within a distance of at least:

- 75m where the code number is 3 or 4;

- 40 m where the code number is 2; and

September 2024 Page49



Civil Aviation Requirements for Aerodromez CAR14, Part 1

- 30 m where the code number is 1;

from the centre line of the runway and its extended centre line should be so prepared or
constructed as to minimize hazards arising from differentdsad bearing capacity to

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

3.5 Runway end safetyareas
General

3.5.1 A runway end safety area shall be provided at each end of a runway strip where:

- the cae number is 3 or 4; and
- the code number is 1 or 2 and the runway is an instrument one.

Note- Guidance on runway end safety areas is given in Attachment A, Section 10.

3.5.2Recommendation. A runwayendsafetyarea shouldbe providedat eachend of
a runwaystrip wherethe code numberis 1 or 2 andtherunwayis a norrinstrumentone.

Dimensions of runway end safety areas

3.5.3 A runway end safety area shall extend from the end of a runway strip to a
distance of at least 90 where:

8 thecode numbeis 3 or 4; and
8 thecodenumberis 1 or 2 andtherunwayis aninstrument one.
3.5.4 Recommendationd A runway end safetyarea should,as far as practicable,
extendfrom the endof a runway strip to a distanceof at least:

8 240m wherethe code numbers 3 or 4; or a reduced lengtlwhen an arresting
systemis installed,;

8 120mwherethe codenumberis 1 or 2 andtherunwayis an instrumentone;or a
reducedengthwhenan arresting systems installed; and

8 30mwhere the code numberl or 2 andtherunway s a noninstrumentbone.

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

3.5.6 Recommendation- The width of a runway end safety area should, wherever
practicable, be equal to that of the graded portiothef associated runway strip.
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Objects on runway end safety areas

Note - See 9.9 for information regarding siting of equipment and insiafiaton
runway end safety areas

3.5.7Recommendation- An object situated on a runway end safety area which may
endarger aeroplanes should be regarded as an obstacle and should, as far as practicable,
be removed.

Clearing and grading of runway end safety areas

3.5.8Recommendation: A runway end safety area should provide a cleared and graded
area for aeroplanes which ¢hrunway is intended to serve in the event of an aeroplane
undershooting or overrunning the runway.

Note- The surface of the ground in the runway end safety area does not need to be
prepared to the same quality as the runway strip. See, however, 3.5.12.

Slopes on runway end safety areas
3.5.9 General

Recommendation- The slopes of a runway end safety area should be such that no
part of the runway end safety area penetrates the approach eptakkEmb surface.

3.5.10 Longitudinal slopes

Recommendation- The longitudinal slopes of a runway end safety area should not
exceed a downward slope of 5 percent. Longitudinal slope changes should be as gradual
as practicable and abrupt changes or sudden reversals of slopes avoided.

3.5.11 Transverse slopes

Recommendhtion.- The transverse slopes of a runway end safety area should not
exceed an upward or downward slope of 5 per cent. Transitions between differing slopes
should be as gradual as practicable.

Strength of runway end safety areas

3.5.12 Recommendation- A runway end safety area should be so prepared or
constructed as to reduce the risk of damage to an aeroplane undershooting or
overrunning the runway, enhance aeroplane deceleration and facilitate the movement of
rescue andirefighting vehicles as requireai9.2.34 to 9.2.36.

Note - Guidance on thestrength of a runway end safety area is given in the
Aerodrome Design Manual (Doc 915®art 1

3.6 Clearways
Note - The inclusion of detailed specifications for clearways in this section is not
intended to implyhat a clearway has to be provided. Attachment A, Section 2 provides
information on the use of clearways.
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Location of clearways

3.6.1Recommendation: The origin of a clearway should be at the end of the-tdke
run available.

Length of clearways

3.6.2Remmmendation- The length of a clearway should not exceed half the length
of the takeoff run available.

Width of clearways

3.6.3 Recommendation- A clearway should extenthterally on each side of the
extended centre line of the runwéy a distance of deast

a) 75 m on each side of the extended centre line of the runway.
b) half of the width of the runway strip for nrorstrument runways.
Slopes on clearways

3.6.4Recommendation- The ground in a clearway should not project above a plane
having an upwal slope of 1.25 per cent, 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 the
takeoff run available.

Noted Because of transverse or longitudinal slopes on a runway, shoulder or strip, in
certain cases the lower limit of the clearway plane specified above may be below the
corresponding elevation of the runway, shoulder or strip. It is ntenohked that these
surfaces be graded to conform with the lower limit of the clearway plane nor is it intended
that terrain or objects which are above the clearway plane beyond the end of the strip but
below the level of the strip be removed unless it issidered they may endanger
aeroplanes.

3.6.5 Recommendation- Abrupt upward changes in slope should be avoided when
the slope on the ground in a clearway is relatively small or when the mean slope is
upward. In such situations, in that portion of the cleay within a distance of 22.5 m 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 clearway should generally
conform with those of the runway with which theaoway is associated.

Objects on clearways

Note - See 9.9 for information regarding siting of equipmant installations on
clearways
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3.6.6 Recommendation- An object situated on a clearway which may endanger
aeroplanes in the air should be regarded asodstacle and should be removed.

3.7 Stopways
Note - The inclusion of detailed specifications for stopways in this section is not
intended to imply that a stopway has to be provided. Attachment A, Section 2 provides
information on the use of stopways.

Width of stopways
3.7.1 A stopway shall have the same width as the runway with which it is associated.
Slopes on stopways

3.7.2 Recommendation- Sopes and changes in slope on a stopway, and the
transition from a runway to a stopway, should comply with the spatoiins of 3.1.13 to
3.1.19 for the runway with which the stopway is associated except that:

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

b) at the pnction of the stopway and runway and along the stopway the
maximum rate of slope change may be 0.3 per cent per 30 m (minimum
radius of curvature of 10 000 m) for a runway where the code number is 3
or 4.

Strength of stopways

3.7.3 Recommendation- A stopvay should be prepared or constructed so as to be
capable, in the event of an abandoned taige of supporting the aeroplane which the
stopway is intended to serve without inducing structural damage to the aeroplane.

Note- Attachment A, Section 2 preseiguidance relative to the support capability of
a stopway.

Surface of stopways

3.7.4 The surfaceof a paved stopway shall be so constructedor resurfacedas to
providesurfacefriction characteristicsat or abovethoseof the associatedinway.

3.8 Radio altimeter operating area
General

3.8.1 Recommendation- A radio altimeter operating area should be established in
the prethreshold area of a precision approach runway.

Length of the area

3.8.2Recommendation: A radio altimeter operating area should extenefdre the
threshold for a distance of at least 300 m.
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Width of the area

3.8.3Recommendation- A radio altimeter operating area should extend laterally, on
each side of the extended centre line of the runway, to a distance of 60 m, except that,
when specilacircumstances so warrant, the distance may be reduced to no less than 30 m
if an aeronautical study indicates that such reduction would not affect the safety of
operations of aircraft.

Longitudinal slope changes

3.8.4Recommendation- On a radio altimete operating area, slope changes should
be avoided or kept to a minimum. Where slope changes cannot be avoided, the slope
changes should be as gradual as practicable and abrupt changes or sudden reversals of
slopes avoided. The rate of change between twisemutive slopes should not exceed 2
per cent per 30 m.

Note- Guidanceon radio altimeter operatingarea is givenin AttachmentA, Section
4.3, and in the Manual of All- WeatherOperations(Doc 9365), Section5.2. Guidance
on the useof radio altimeteris givenin the PANSOPS,Volumell, Partll, Sectionl.

3.9 Taxiways
Note 1- Unless otherwise indicated the requirements in this section arécapld to
all types of taxiways.

Note 2- See section 5.4.3 for a standardized scheme fandheenclatureof taxiways
which may be used to improve situational awareness and as a part of an effective runway
incursion prevention measure.

Note3 - See Attachment A, Section 22 for specific taxiway design guidance which may
assist in the prevention of runway incursionsewhdeveloping a new taxiway or
improving existing ones with a known runway incursion safety risk.

General

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

Note- Guidance on layouand standardized nomenalaé of taxiways is given in the
Aerodrome Design ManuéDoc 9157), Part 2.

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

3.9.3 Thedesignof ataxiway shall be suchthat, whenthe cockpit of the aeroplangor
which thetaxiwayis intendedremainsover the taxiway centreline markings,the
clearancealistancebetweenthe outer main wheel of the aeropaneandthe edgeof
thetaxiwayshallbenot lesghanthatgivenby the followingtabulation:
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OMGWS
Up to but not 45muptobutnot 6 mup to but not 9 m up to but not
including 4.5 m including 6 m including 9 m including 15 m
Clearance 1.50 m 2.25m 3 my,por 4 m 4m

aOn straight portions.

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

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

Note- Wheel baseneans thelistance fronthe nose geato the geometricentreof the
maingear.
Width of taxiways

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

OMGWS
Up to but not 45 muptobutnot 6 muptobutnot 9 m up to but not
including4.5m including 6 m including 9 m including 15 m
Taxiway width 7.5 m 10.5m 15m 23 m

Note. Guidance on width of taxiways is given mAlerodrome Design Manu&Doc
9157), Part 2

Taxiway curves

3.9.5Recommendation- Changes in direction of taxiways should be as few and small
as possible. The radii of the curves should be compatible with the manoeuvring capability
and normal taxiing speds of the aeroplanes for which the taxiway is intended. The design
of the curve should be such that, when the cockpit of the aeroplane remains over the
taxiway centre line markings, the clearance distance between the outer main wheels of the
aeroplane andhe edge of the taxiway should not be less than those specified in 3.9.3.

Note 1- An example of widening taxiways to achieve the wheel clearance
specifiedis illustrated in Figure 3-2.Guidanceon the valuesof suitable dimensionss
given inthe Aerodrane DesignManual(Doc 9157) Part 2.

Note 2- The location of taxiway centre line markings and lights is specified in 6.2.8.
and 5.3.1712

Note 3- Compound curves may reduce or eliminate the need for extra taxiway width.
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Location of taxiway centre
line markings (see 2.2.86)

Location of taxiway centre
line lights (see 53.17.12) ——

II\
Taxiway T L
width - _—_— e — — — — —

X
(32239 -4 l

Minimum wheel
clearance (see 3.9 5)

taxiway
width

The figure shows an example of taxiway widening to achieus
the specified wheel clearances on taxiway curves (see 39 3
Guidance material on suitable dimensions is given in the

Aerodrome Design Manual (Doc 9157, Part 2

Figure 3-2. Taxiway Curve
Junctions and intersections

3.9.6 Recommendation-: To facilitate the movement of aeroplanes, fillets should be
provided at junctions and intersections of taxiways with runways, aprons and other
taxiways. The design of the fillets should ensure that the miniwiueel clearances
specified in 3.9.3 are maintained when aeroplanes are manoeuvring through the junctions
or intersections.

Note - Consideration will have to be given to the aeroplane datum length when
designing fillets. Guidance on the design of filletd éhe definition of the term aeroplane
datum length are given in theerodrome Design Manu@Doc 9157), Part 2

Taxiway minimum separation distances

3.9.7Recommendation: The separation distance between the centre line of a taxiway
and the centre linefa runway, the centre line of a parallel taxiway or an object should
not be less than the appropriate dimension specified in TalleeXcept that it may be
permissible to operate with lower separation distances at an existing aerodrome if an
aeronautica study indicates that such lower separation distances would not adversely
affect the safety or significantly affect the regularity of operations of aeroplanes.

Note 1- Guidance on factors which may be considered in the aeronautical study is
given in theAerodrome DesigManual(Doc9157) Part 2.

Note 2- ILS and MLS installations may also influence the location of taxiways due to
interferences to ILS and MLS signals by a taxiing or stopped aircraft. Information on
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critical and sensitive areas surroundingS and MLS installations is containéd CAR
10,Volume 1, Attachments C and G (respedyiu

Note 3- The separation distances of Tabld 3column 10, do not necessarily provide
the capability of making a normal turn from one taxiway to another paraiaway.
Guidance for this condition is given in tAerodromeDesign Manua{Doc 9157) Part 2.

Note 4- The separation distance between the centre line of an aircraft stand taxilane
and an object shown in Tablel3 column 12, may need to be increasdebn jet exhaust
wake velocity may cause hazardous conditions for ground servicing.

Slopes on taxiways
3.9.8Longitudinal slopes
Recommendation- The longitudinal slope of a taxiway should not exceed:
- 1.5 per cent where the code letter is C, D, E ortid a
- 3 per cent where the code letter is A or B.
3.9.9Longitudinal slope changes

Recommendation- Where slope changes on a taxiway cannot be avoided, the
transition from one slope to another slope should be accomplished by a curved surface
with a rateof change not exceeding:

- 1 per cent per 30 m (minimum radius of curvature of 3 000 m) where the
code letter isC, D, E or F; and

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

Distance between taxiway center line
and runway cente line (metres)

Taxiway Taxiway,  Aircraft Aircraft

center  otherthan stand stand
line to aircraft taxilane  taxilane
. taxiway stard centre line centre
Instrument runways Norvinstrument centre taxilane to aircraft line to
Code number runways code numbel ; ) i
line center line stand object

(metres) toobject taxilane (metres)
(metres)  centre line
Code 1 2 3
letter 1 2 3 4 1 2 3 4

1) 2 B @4 6 6 0O @ (O (10) 11) (12) (13)

A 77 17, - - 37. 47. - - 23 155 19.5 12
5 5 5 5
B 82 82 152 42 52 87 - 32 20 28.5 16.5
C 88 88 158 158 48 58 93 93 44 26 40.5 22.5
D - - 166 166 - - 101 101 63 37 59.5 33.5
E - - 172 172 - - 107 107 76 43.5 72.5 40
5 5 .5 5
F - - 180 180 - - 115 115 91 51 87.5 47.5

Note-The separation distances shown in column(2)to (9)represent ordinary combinati
runways and taxiways, The basis for development of these distances in given in the Ael
Design Manual(lbc 9157).Part 2

Note 2: The distances in columns (2) to (9) do not guarantee sufficient clearance bel
holding aeroplane to permit the passing of another aeroplane on a parallel taxiway. St
Aerodrome Design Manual(Doc9157),Part 2

3.9.10 Sighdistance

Recommendation- Where a change in slope on a t&ay cannot be avoided, the
change should be such that, from any point:

0 3 m above the taxiway, it will be possible to see the whole surface of the taxiway for
a distance of at least 300 m frohat point, where the code letter is C, D, E or F;

0 2 m above the taxiway, it will be possible to see the whole surface of the taxiway for
a distance of at least 200 m from that point, where the code letter is B; and

0 1.5 m above the taxiway, it will begsible to see the whole surface of the taxiway for
a distance of at least 150 m from that point, where the code letter is A.

3.9.11Transverse slopes

Recommendation- The transverse slopes of a taxiway should be sufficient to prevent
the accumulation of ater on the surface of the taxiway but should not exceed:

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

- 2 per cent where the code letter is A or B.

Note- See 3.13.4 regarding transverse slopes on an aircraft stand taxilane

September 2024 Pageb8



Civil Aviation Requirements for Aerodromez CAR14, Part 1

Strength of taxiways

3.9.12Recommendation: The strength of a taxiway should be at least equal to that of
the runway it serves, due 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 amzhatgt
aeroplanes, to higher stresses than the runway it serves.

Note- Guidance on the relation of the strength of taxiways to the strength of runways
is given in theAerodromeDesign ManualDoc 9157) Part 3.

Surface of taxiways

3.9.13 Recommendation- The surface of a taxiway should not have irregularities
that cause damage to aeroplane structures.

3.9.14 Recommendationd The surface of a paved taxiway should be so
constructedor resurfacedas to provide suitablesurfacefriction characteristics.

Note - Suitable surface friction characteristics are those surface properties
required on taxiwaysthat assuresafe operationof aeroplanes

Rapid exit taxiways

Note - The following specifications detail requirements particular to rapid exit
taxiways. See Figer 33. General requirements for taxiways also apply to this type of
taxiway. Guidance on the provision, location and design of rapid exit taxiways is included
in theAerodrome DesigiManual(Doc 9157 Part 2.

3.9.15Recommendation-: A rapid exit taxiway sbuld be designed with a radius of
turn-off curve of at least:

- 550 m where the code number is 3 or 4; and
275 m where the code number is 1 or 2;
to enable exit speeds under wet conditions of:

93 km/h where the code number is 3 or 4; and
65 km/h where theode number is 1 or 2.

Note - The locations of rapid exit taxiways along a runway are based on several
criteria described in théAerodrome Design ManugdDoc 9157),Part 2, in addition to
different speed criteria.

3.9.16Recommendation- The radius of tk fillet on the inside of the curve at a rapid
exit taxiway should be sufficient to provide a widened taxiway throat in order to facilitate
early recognition of the entrance and tewff onto the taxiway.

3.9.17 Recommendation- A rapid exit taxiway shouldnclude a straight distance
after the turnoff curve sufficient for an exiting aircraft to come to a full stop clear of any
intersecting taxiway.
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3.9.18 Recommendation- The intersection angle of a rapid exit taxiway with the
runway should not be greattran 45° nor less than 25° and preferably should be 30°.

Radius of
turn-off

|—Intne rsection angle

Figure 3-3. Rapid exit taxiway
Taxiways on bridges

3.9.19 The width of that portion of a taxiway bridge capable of supporting aeroplanes,
as measured perpendicularly to the taxiway centre liradl, sbt be less than the width of
the graded area of the strip provided for that taxiway, unless a proven method of lateral
restraint is provided which shall not be hazardous for aeroplanes for which the taxiway is
intended.

3.9.20Recommendation- Accessshould be provided to allow rescue diméfighting
vehicles to intervene in both directions within the specified response time to the largest
aeroplane for which the taxiway bridge is intended.

Note - If aeroplane engines overhang the bridge structuretqumtion of adjacent
areas below the bridge from engine blast may be required.

3.9.21Recommendation- A bridge should be constructed on a straight section of the
taxiwvay with a straight section on both ends of the bridge to facilitate the alignment of
aeroplanes approaching the bridge.

3.10 Taxiway shoulders
Note- Guidance on characteristics of taxiway shoulders and on shoulder treatment is
given in theAerodrome DesigManual(Doc 9157)Part 2.

3.10.1Recommendation- Sraight portions of a taxiway where tloode letter is C,
D, E or F should be 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:
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- 44 mwhere the code letter is F;

- 38 mwhee the code letter is E;

- 34 mwhere the code letter is D; and
- 25 m where the code letter is C.

On taxiway curves and on junctions or intersections where increased pavement is
provided, the shoulder width should be not less than that on the adjacent tspaitjbns
of the taxiway.

3.10.2Recommendation: When a taxiway is intended to be used by tureimgined
aeroplanesthe surface of the taxiway shoulder should be so prepared as to resist erosion
and the ingestion of the surface material by aeroplamgnes.

3.11 Taxiway strips

Note- Guidance on characteristics of taxiway strips is given inAtiedrome Design
Manual(Doc 9157) Part 2.

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

3.11.2Recommendation: A taxiway strip should extend symmetrically on each side
of the centre line of the taxiway throughout the length of the taxiway to at least the
distance from the centre line given in Tabi&,Zolumn 11.

Objects on taxiway strips

Note - See 9.9 for information regarding siting of equipment and installations on
taxiway strips.

3.11.3Recommendation: The taxiway strip should provide an area clear of objects
which may endanger taxiing aeroplanes.

Notel - Consideration will have to bgiven to the location and design of drains on a
taxiway strip to prevent damage to an aeroplane accidentally running off a taxiway.
Suitably designed drain covers may be requifeat further guidance, see therodrome
Design Manua(Doc 9157), Part 2.

Note 2- Where operair or covered storm water conveyances are installed, consideration
will have to be given to ensure that their structure do not extend above the surrounding
ground so as not to be considered an obstacle. See also Note 1 to 3.11.6.

Note 3- Particular attention needs to be given to the design and maintenance of an
openair storm water conveyance in order to prevent wildlife attraction, notably birds. If
needed, it can be covered by a net. Guidance on Wildlife Control and Reductibe can
found in theAirport Services ManugDoc 9137), Part 3.
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Grading of taxiway strips

3.11.4 Recommendation- The centre portion of a taxiway strip should provide a
graded area to a distance from the centre line of the taxiwaptokss than that giveryb
the following tabulation:

- 10.25 m where the OMGWS is up to but not including 4.5 m

- 11 m where the OMGWS is 4.5 m up to but not inclu@img

- 1250 m where the OMGWS ésmup to but not includin@ m

- 18.50 m where the OMGWS & mup to but not inclushg 15 m, where the code

letter is D

- 19m where the OMGWS $mup to but not includind5 m where the code letter

isE

- 22m where the OMGWS &mup to but not includind5 m, where the code letter

is F
Note- Guidance on width of the graded portiof a taxiway is given in thAerodrome Design
Manual(Doc 9157), Part 2.

Slopes on taxiway strips

3.11.5Recommendation- The surface of the strip should be flush at the edge of the
taxiway or shoulder, if provided, and the graded portion should not bavepward
transverse slope exceeding:

- 2.5 per cent for strips where the code letter is C, D, E or F; and

- 3 per cent for strips of taxiways where the code letter is A or B;

the upward slope being measured with reference to the transverse slope of tlemtadjac
taxiway surface and not the horizontal. The downward transverse slope should not exceed
5 per cent measured with reference to the horizontal.

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

Note 1- Where deemed necessary for proper drainage, an -apestorm water
conveyance may be allowed in the fgrvaded portion of a taxiway stripna would be
placed as far as practicable from the taxiway.

Note 2- The aerodrome RFF procedure would need to take into account the location

of openair storm water conveyances within the rgmaded portion of a taxiway strip.
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3.12 Holding bays, runway-holding positions,intermediate holding positions and
road-holding positions

General

3.12.1Recommendation- Holding bay(s) should be provided when the traffic density
is medium or heavy.

3.12.2 A runwayholding position or positions shall be established:
a) onthe 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 taxoute.

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

3.12.4Recommendation: An intermediate holding position should be established o
a taxiway at any point other than a runwhglding position where it is desirable to define
a specific holding limit.

3.12.5 A roacholding position shall be established at an intersection of a road with a
runway.

Location

3.12.6 The distance between @ding bay, runway holding position established at a
taxiway/runway intersection or rodwblding position and the centre line of a runway shall
be in accordance with TableZ3and, in the case of a precision approach runway, such that
a holding aircraft owehicle will not interfere with the operation of radio navigation @ids
penetrate the inner transitional surface

Note - Guidance for the poisoning of runwéyolding position is given Aerodrome
Design Manual (DOC 9157), part 2.

3.12.7Recommendation-: At elevations greater than 700 m (2 300 ft) the distance of
90 m specified in Table-3 for a precision approach runway code number 4 should be
increased as follows:

a) up to an elevation of 2 000 m (6 600 ft); 1 m for every 100 m (330 ft) in excess of
700m(2 300 ft);

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

c) elevation in excess of 4 000 m (13 320 ft) and up to 5 000 m (16 650 ft); 43 m
plus2 m for every 100 m (330 ft) in excess of 4 000 m (13 320 ft).
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Table 3-2. Minimum distance from the runway centre line
to a holding bay, runwayholding position or road 1 holding position

Code number

Type of runway 1 2 3 4
Norrinstrument 30 m 40m 75 m 75 m
Non-precision approach 40 m 40 m 75 m 75 m
Precision approach category | 60 n?P 60 n?P 90 niP 90 nfPe
Precision approach categories Il and IlI - - 90 nfP 90 niPe
Takeoff runway 30m 40m 75 m 75 m

a. If a holding bay, ruway-holding position or roadholding position is at a lower elevation compared
the threshold, the distance may be decreased 5 m for every metre the bay or holding position is
than the threshold, contingent upon not infringing the inner tranditsontace.

b. This distance may need to be increased to avoid interference with radio navigation aids, particu
glide path and localizer facilities. Information on critical and sensitive areas of ILS and MLS is
contained in Annex 10, Volume |, Ataments C and Gespectively ¢ee also 3.12.6).

Note 1: The distance of 90 m for code number 3 or 4 is based on an aircraft with a tail beRfh
m, a distance from the nose to the highest part of the tail of 52.7 m and a nose height of 10gn
at an angle of 450r more with respect to the runway centre line, being clear of the obstacle free
and not accountable for the calculation of OCA/H.

Note 2: The distance of 60 m for code number 2 is based on an aircraft with a tail height,cf
distance from the nose to the highest part of the tail of 24.6 m and a nose height of 5.2 m holdi
angle of 48 or more with respect to the runway centre line, beilegrcof the obstacle free zone.

Note3:- For code number 4 where the widihthe inner edge of the inner approach surface is nr
than 120 m, a distance greater than 90 m may be necessary to ensure that a holding aircraft is
the obstacle free zone, For example ,a distance of 10§ Imased on an aircraft with a taileight of
24 m, a distance from the nose to the highest part of the tail of 62.2 and a nose height of 10
nose height of 10 m holding at an angle of d6more with respect to the runway centre line, be
clear of the obstacle free zone

3.12.8Recommendation: If a holding bay, runway holding position or rcadlding
position for a precision approach runway code number 4 is at a greater elevation
comparedo the threshold, the distancgpecified in Table-2 should be further increased
5 m for eery metre the bay or position is higher than the threshold.

3.12.9 The location of a runwdyplding position established in accordance with
3.12.3 shall be such that a holding aircraft or vehicle will not infringe the obstacle free
zone, approach surfacéakeoff climb surface or ILS/MLS critical/sensitive area or
interfere with the operation of radimavigation aids.
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3.13 Aprons
General

3.13.1Recommendation: Aprons should be provided where necessary to permit the
on and offloading of passengers, cargor mail as well as the servicing of aircraft
without interfering with the aerodrome traffic.

Size of aprons

3.13.2 Recommendation- The total apron area should be adequate to permit
expeditious handling of the aerodrome traffic at its maximum anticikeesity.

Strength of aprons

3.13.3Recommendation- Each part of an apron should be capable of withstanding
the traffic of the aircraft it is intended to serve, due consideration being given to the fact
that some portions of the apron will be subjectea toigher density of traffic and, as a
result of slow moving or stationary aircraft, to higher stresses than a runway.

Slopes on aprons

3.13.4Recommendation- Sopes on an apron, including those on an aircraft stand
taxilane, should be sufficient to preneaccumulation of water on the surface of the apron
but should be kept as level as drainage requirements permit.

3.13.5Recommendation- On an aircraft stand the maximum slope should not exceed
1 per cent.

Clearance distances on aircraft stands

3.13.6 Remmmendation- An aircraft stand should 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 3m
B 3m
C 45m
D 7.5m
E 7.5m
F 7.5m

When special circumstances so warrant, these clearances may be reduced atra nose
aircraft stand, where the code letter is D, E or F:

a) between the terminal, including any fixed passenger bridge, and the nose of an
aircraft; and

b) over ary portion of the stand provided with azimuth guidance by a visual
docking guidance system.
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Note- On aprons, consideration also has to be given to the provision of service roads
and to manoeuvring and storage area for ground equiprsa® theAerodrome [2sign
ManualDoc 9157) Part 2, for guidance on storage of ground equipment).

3.14 Isolated aircraft parking position
3.14.1 An isolated aircraft parking position shall be designated or the aerodrome
control tower shall be advised of an area or areas suitabliad parking of an aircraft
which is known or believed to be the subject of unlawful interferemcehich for other
reasons needs isolation from norraatodrome activities.

3.14.2Recommendation- The isolated aircraft parking position should be |lcedat
the maximum distance practicable and in any case never less than 100 m from other
parking positions, buildings or public areas, etc. Care should be taken to ensure that the
position is not located over underground utilities such as gas and aviagbmarid, to the
extent feasible, electrical or communication cables.

3.15 De-icing/anti-icing facilities
Note - Safe and efficient aeroplane operations are of primary importance in the
development of an aeroplaneiceg/antricing facility. For further guidane, see the
Manual on Aircraft Ground Deing/Anti-icing OperationgDoc 9640).

General

3.15.1Recommendation- Aeroplane décing/antticing facilities should be provided at
an aerodrome where icing conditions are expected to occur.

Location

3.15.2Recommendationd De-icing/antticing facilities should be provided either at
aircraft stands or at specified remote areas along the taxiway leading to the runway
meant for takeoff, provided that adequate drainage arrangements for the collection and
safe dispoal of excess d&ing/antricing fluids are available to prevent ground water
contamination. The effect of volume of traffic and departure flow rates should also be
considered.

Note 1- One of the primary factors influencing the location of aiailleg/antricing
facility is to ensure that the holdover time of the @eihg treatment is still in effect at the
end of taxiing and when takdf clearance of the treated aeroplane is given.

Note 2- Remote facilities compensate for changing weather conditioes uding
conditions or blowing snow are expected to occur along the taxi route taken by the
aeroplane to the runway meant for tabd.

3.15.3Recommendationd The remote decing/antricing facility should be located
to be clear of the obstacle limitatioaurfaces specified in Chapter 4, not cause
interference to the radio navigation aids and be clearly visible from the air traffic control
tower for clearing the treated aeroplane.

3.15.4 Recommendationd The remote d&ing/antricing facility should be so
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located as to provide for an expeditious traffic flow, perhaps with a bypass configuration,
and not require unusual taxiing manoeuvre into and out of the pads.

Note - The jet blast effects caused by a moving aeroplane on other aeroplanes
receiving the anticing treatment or taxiing behind will have to be taken into account to
prevent degradation of the treatment.

Size and number of deing/anti-icing pads

Note- An aeroplane décing/antiicing pad consists of a) an inner area for parking of
an aeroplaneo be treated, and b) an outer area for movement of two or more mobile de
icing/ antricing equipment.

3.15.5Recommendationd The size of a diing/antticing pad should be equal to
the parking area required by the most demanding aeroplane in a givegocg with at
least 3.8 m clear paved area all round the aeroplane for the movement of -the de
icing/antticing vehicles.

Note - Where more than one deng/antricing pad is provided, consideration will
have to be given to providing idang/antticing vehicle movement areas of adjacent pads
that do not overlap, but are exclusive for each pad. Consideration will also need to be
given to bypassing of the area by other aeroplanes with the clearances specified in 3.15.9
and 3.15.10.

3.15.6Recommendationd The number of de&ing/antricing pads required should
be determined based on the meteorological conditions, the type of aeroplanes to be
treated, the method of application of-ideng/antricing fluid, the type and capacity of the
dispensing equipment usexhd the departure flow rates.

Note- See theAerodrome Design Manu@oc 9157) Part 2.
Slopes on décing/anti-icing pads

3.15.7 Recommendationd The deicing/antricing pads should be provided with
suitable slopes to ensure satisfactory drainage efatea and to permit collection of all
excess decing/antricing fluid running off an aeroplane. The maximum longitudinal slope
should be as little as practicable and the transverse slope should not exceed 1 per cent.

Strength of deicing/anti-icing pads

3.15.8 Recommendationd The deicing/antticing pad should be capable of
withstanding the traffic of the aircraft it is intended to serve, due consideration being
given to the fact that the deing/antticing pad (like an apron) will be subjected to a
higher density of traffic and, as a result of stavoving or stationary aircraft, to higher
stresses than a runway.

Clearance distances on a deing/anti-icing pad

3.15.9Recommendationd A deicing/antticing pad should provide the minimum
clearances spedéd in 3.13.6 for aircraft stands. If the pad layout is such as to include
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bypass configuration, the minimum separation distances specified in Fableo8imn
13, should be provided.

3.15.10 Recommendationd Where the ddcing/antricing facility is locded
adjoining a regular taxiway, the taxiway minimum separation distance specified in Table
3-1, column 11, should be provided. (See Figure)3

Environmental considerations

Note- The excess deing/antricing fluid running off an aeroplane poses thskriof
contamination of ground water in addition to affecting the pavement surface friction
characteristics.

3.15.11Recommendationd Where ddcing/antricing activities are carried out, the
surface drainage should be planned to collect the-afinseparagly, preventing its
mixing with the normal surface reoff so that it does not pollute the ground water.

Taxiway

Minimum separation A
distance (see 3.15.10 and
Table 3-1, column 11) L

Intermediate holding
position marking

De-icingfanti-icing /

facility

Figure 3-4. Minimum separation distance on a de-icing/anti-icing facility
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CHAPTER FOUR: OBSTACLE RESTRICTION AND REMOVAL

Note 1- The objectives of the specifications in this chapter are to défmairspace
around aerodromes to be maintained free from obstacles so as to permit the intended
aeroplane operations at the aerodromes to be conducted safely and to prevent the
aerodromes from becoming unusable by the growth of obstacles around theoaersd
This is achieved by establishing a series of obstacle limitation surfaces that define the
limits to which objects may project into the airspace.

Note 2- Objects which penetrate the obstacle limitation surfaces contained in this
chapter may in ceria circumstances cause an increase in the obstacle clearance
altitude/height for an instrument approach procedure or any associated visual circling
procedure or have other operational impact on flight procedure design. Criteria for flight
procedure desigmre contained irthe Procedures for Air Navigation ServicesAircraft
OperationdPANSOPS, Doc 8168).

Note 3- The establishment of, and requirements for, an obstacle protection surface for
visual approach slope indicator systems are specified in 523(&.3.3.5.4.

4.1 Obstacle limitation surfaces
Note- See Figure 4.

Outer horizontal surface

Note - Guidance on the need to provide an outer horizontal surface and its
characteristics is contained in tierport Services ManugDoc 9137) Part 6.

Conical surface

4.1.1 Descriptiond Conical surfaceA surface sloping upwards and outwards from
the periphery of the inner horizontal surface.

4.1.2Characteristice®d The limits of the conical surface shall comprise:
a) a lower edge coincident with the periphefyhe inner horizontal surface; and
b) an upper edge located at a specified height above the inner horizontal surface.

4.1.3 The slope of the conical surface shall be measured in a vertical plane
perpendicular to the periphery of the inner horizontaleserf

Inner horizontal surface

4.1.4Descriptiond Inner horizontal surfaceA surface located in a horizontal plane
above an aerodrome and its environs.

4.1.5Characteristic®® The radius or outer limits of the inner horizontal surface shall
be measured dm a reference point or points established for such purpose.
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Note - The shape of the inner horizontal surface need not necessarily be circular.
Guidance on determining the extent of the inner horizontal surface is contained in the
Airport ServicedManual(Doc 9137) Part 6.

4.1.6 The height of the inner horizontal surface shall be measured above an elevation
datum established for such purpose.

Note - Guidance on determining the elevation datum is contained inAthmort
Services ManuglDoc 9137) Part 6.

Approach surface

4.1.7 Description- Approach surface.An inclined plane or combination gflanes
preceding the threshold

4.1.8Characteristice®d The limits of the approach surface shall comprise:

a) an inner edge of specified length, horizontal and gradcular to the extended
centre line of the runway and located at a specified distance before the
threshold;

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

c) an outer edge parallel to the inner edge; and

d) The above surfaces shall be varied when lateral offset, offset or curved
approaches are utilized, specifically, two sides originating at the ends of the
inner edge and diverging uniformly at a specifieé fabm the extended centre
line of the lateral offset, offset or curved ground track.

4.1.9 The elevation of the inner edge shall be equal to the elevation of Hpeimtidf
the threshold.

4.1.10 The slope(s) of the approach surface shall be measutiee wertical plane
containing the centre line of the runway and shall continue containing the centre line of
any lateral offset or curved ground track.

Note- SeeFigure 4-2.
Inner approach surface

4.1.11 Description- Inner approach surfaceA rectangulamportion of the approach
surface immediatelgreceding the threshold

4.1.12Characteristic®d The limits of the inner approach surface shall comprise:

a) an inner edge coincident with the location of the inner edge of the approach
surface but of its ownpecified length;
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b) 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

C) an outer edge parallel to the inner edge.

Transitional
N :
A L
[Approach Appraach’ﬂg Take-off climb
r

Inner approach ~Strip
L

™ Inner harimntal-:‘

Approach Take- oﬁchmb
NComcal —a p—Inner harmnta%%ﬂ
- Tranmtmnalh—' |
Section A-A

Appmach Transitional

Inner horizontal

SRS

“—Inner approach

Section B-B

See Figure 4-2 for inner transitional and balked landing obstacle limitation surfaces and
Attachment B for a three-dimensional view

Figure 4-1. Obstacle limitation surfaces
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Inner transitional
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landing
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Figure 4-2. Inner approach, inner transitional and balked landing obstacle limitation
surfaces

Transitional surface

4.1.13Descriptiond Transitional surfaceA complex surface along the side of the
strip and part of the side of the approach surface, tbpéslupwards and outwards to the

inner horizontal surface.

4.1.14Characteristic®d The limits of a transitional surface shall comprise:

a) alower edge beginning at the intersection of the side of the approach surface with
the inner horizontal surface andending down the side of the approach surface to
the inner edge of the approach surface and from there along the length of the strip
parallel to the runway centre line; and

b) an upper edge located in the plane of the inner horizontal surface.

4.1.15 The eleation of a point on the lower edge shall be:

a) along the side of the approach surféceequal to the elevation of the approach

surface at that point; and

b) along the stripd equal to the elevation of the nearest point on the centre line of

the runwayor its extension.
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Note- As a result of b) the transitional surface along the strip will be curved if the
runway profile is curved, or a plane if the runway profile is a straight line. The
intersection of the transitional surface with the inner horizostaiface will also be a
curved or a straight line depending on the runway profile.

4.1.16 The slope of the transitional surface shall be measured in a vertical plane at
right angles to the centre line of the runway.

Inner transitional surface

Note - It is intended that the inner transitional surface be the controlling obstacle
limitation surface for navigation aids, aircraft and other vehicles that must be near the
runway and which is not to be penetrated except for frangible objects. The transitional
surfae described in 4.1.13 is intended to remain as the controlling obstacle limitation
surface for buildings, etc.

4.1.17 Description.- Inner transitional surfaceA surface similar to the transitional
surface but closer to the runway.

4.1.18Characteristic®d The limits of an inner transitional surface shall comprise:

a) a lower edge beginning at the end of the inner approach surface and extending
down the side of the inner approach surface to the inner edge of that surface, from
there along the strip parallto 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 plane of theiirorizontal surface.
4.1.19 The elevation of a point on the lower edge shall be:

a) along the side of the inner approach surface and balked landing suirfageal to
the elevation of the particular surface at that point; and

b) along the stripd equalto the elevation of the nearest point on the centre line of
the runway or its extension.

Note- As a result of b) the inner transitional surface along the strip will be curved if
the runway profile is curved or a plane if the runway profile is a stralglg. The
intersection of the inner transitional surface with the inner horizontal surface will also be
a curved or straight line depending on the runway profile.

4.1.20 The slope of the inner transitional surface shall be measured in a vertical plane
at right angles to the centre line of the runway.

Balked landing surface

4.1.21Descriptiond Balked landing surfacéin inclined plane located at a specified
distance after the threshold, extending between the inner transitional surface.

September 2024 Page73



Civil Aviation Requirements for Aerodromez CAR14, Part 1

4.1.22Characteristic.d The limits of the balked landing surface shall comprise:

a) an inner edge horizontal and perpendicular to the centre line of the runway and
located at a specified distance after the threshold;

b) two sides originating at the ends of the inner edge 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.

4.1.23 The elevation of the inner edgalsive equal to the elevation of the runway
centre line at the location of the inner edge.

4.1.24 The slope of the balked landing surface shall be measured in the vertical plane
containing the centre line of the runway.

Take-off climb surface

4.1.25 Descrption - Takeoff climb surface.An inclined plane or other specified
surface beyond the end of a runway or clearway.

4.1.26Characteristics The limits of the takeff climb surface shall comprise:

a) an inner edge horizontal and perpendicular to théredime 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, givgruniformly at a
specified rate from the tal@f track to a specified final width and continuing
thereafter at that width for the remainder of the length of the takeoff climb surface;
and

c) an outer edge horizontal and perpendicular to the spetafiesff track.

4.1.27 The elevation of the inner edge shall be 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 elevation shall be equal to thegtighint on the ground
on the centre line of the clearway.

4.1.28 In the case of a straight taié flight path, the slope of the taladf climb
surface shall be measured in the vertical plane containing the centre line of the runway.

4.1.29 In the casef a takeoff flight path involving a turn, the takeff climb surface
shall be a complex surface containing the horizontamal to its centre line, and the
slope of the centre line shall be the same as that for a straigtutftdlght path.
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4.2 Obstacle limitation requirements

Note- The requirements for obstacle limitation surfaces are specified on the basis of
the intended use of a runway, i.e. tae or landing and type of approach, and are
intended to be applied when such use is made of the yunwa&ases where operations
are conducted to or from both directions of a runway, then the function of certain surfaces
may be nullified because of more stringent requirements of another lower surface.

Non-instrument runways

4.2.1 The following obstacleinhitation surfaces shall be established for a-non
instrument runway:

- conical surface;

- inner horizontal surface;
- approach surface; and

- transitional surfaces.

4.2.2 The heights and slopes of the surfaces shall not be greater than, and their other
dimensionsot less than, those specified in Tablgé.4

4.2.3 New objects or extensions of existing objects shall not be permitted above an
approach or transitional surface except when, in the opinion of the Director General of
Civil Aviation Authority of Nepal, thenew object or extension would be shielded by an
existing immovable object.

Note- Circumstances in which the shielding principle may reasonably be applied are
described in théirport ServicedManual(Doc 9137) Part 6.

4.2.4New objects or extensions ekisting objects shall not be permitted above the
conical surface or inner horizontal surface except when, in the opinion of the Director
General ofCivil Aviation Authority of Nepa) the object would be shielded by an existing
immovable object, or aftereaonautical study it is determined that the object would not
adversely affect the safety or significantly affect the regularity of operations of aeroplanes.

4.2 5Recommendation: Existing objects above any of the surfaces required by 4.2.1
should as far a practicable be removed except when, in the opinion of the Director
General of Civil Aviation Authority of Nepal, the object is shielded by an existing
immovable object, or after aeronautical study it is determined that the object would not
adversely affet the safety or significantly affect the regularity of operations of
aeroplanes.

Note - Because of transverse or longitudinal slopes on a strip, in certain cases the
inner edge or portions of the inner edge of the approach surface may be below the
correspnding elevation of the strip. It is not intended that the strip be graded to conform
with the inner edge of the approach surface, nor is it intended that terrain or objects
which are above the approach surface beyond the end of the strip, but belowethaf le
the strip, be removed unless it is considered they may endanger aeroplanes.
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4.2.6 Recommendation: In considering proposed construction, account should be
taken of the possible future development of an instrument runway and consequent
requirementdr more stringent obstacle limitation surfaces.

Non-precision approach runways

4.2.7 The following obstacle limitation surfaces shall be established for a non
precision approach runway:

- conical surface;

- inner horizontal surface;
- approach surface; and

- trangtional surfaces.

4.2.8 The heights and slopes of the surfaces shall not be greater than, and their other
dimensions not less than, those specified in Taldleekcept in the case of the horizontal
section of the approach surface (see 4.2.9).

4.2.9 The pproach surface shall be horizontal beyond the point at which the 2.5 per
cent slope intersects:

a) a horizontal plane 150 m above the threshold elevation; or
b) the horizontal plane passing through the top of any object that governs the

obstacle clearance ditde/height (OCA/H);
whichever is the higher.
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Table 4-1. Dimensions and slopes obstacle limitation surfacésApproach runways

APPROACH RUNWAYS

Norrinstrument
Code number

RUNWAY CLASSIFICATION

Non-precision approach
Code number

Precision approach

category

Il or Il

Code number Code
number
Surface and 2 3 4 12 3 4 12 3.4 34
dimension3d
(1) (2) (3 (4) () (6) (1) (8) 9 (10) (11)
CONICAL
Slope 5% 5% 5% 5% 5% 5% 5% 5% 5% 5%
Height 35m 55m 75m 100m  60m 75m 100m 60m 100m 100m
INNER
HORIZINTAL
Height 45m 45m 45m 45m 45m 45m 45m 45m 45m 45m
Radius 2000 2500 4000 4000 3500 4000m 4000m 3500m 4000m 4000m
m m m m m
INNER
APPROACH
Width - - - - - - - 90m 120nfe 120m
Distance fron i ) i ) ) i ) 60m 60m 60m
threshodl
Length - - - - - - - 900m 900m 900m
Slope 25% 2% 2%
APPROACH
;gggm of ine g5 gom  150m 150m 140m  280m  28om  1A0m  28(m - 280m
Distance = fron 5, om  6om 60m 60m  60m  60m  60m  60m  60m
threshold
Divergence (eac 10% 10% 10% 10% 15% 15% 15% 15% 15% 15%
side)
First section
Length 1(r5n00 2%00 S(r)T?O 2%00 2%00 3000m  3000m 3000m 3000m 3000m
Slope 5% 4% 3.33% 25% 3.33% 2% 2% 2.5% 2% 2%
Second section
Length - - - - - 3600m%  3600n% 12n(,’]00 3600nt  3600nt
Slope - - - - - 2.5% 2.5% 3% 2.5% 2.5%
Horizontal
section
Length - - - - - 8400m®  8400m® - 8400m®  8400m®
15000 15000 15000 15000 15000
Total length - - - -
m m m m m
TRANSITIONA
L
Slope 20% 20% 14.3% 20% 14.3% 14.3% 14.3% 14.3% 14.3% 14.3%
INNER
TRANSITIONA
L
a All dimensions are measured horizoftalnless specified otherwise.
a8 Varible length (see 4.2.9d.2.17)
¢ Distance to the end of strip.
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Slope - - - - - - - 40% 33.3% 33.3%
BALKED

LANDING

SURFACE

Landing of inne 90m 120m 120m
edge ) ) ) ) ) ) )

Distance  fron ¢ 1800nf  1800nd
threshold i ) i ) ) i )

Divergence (eac 10% 10% 10%
side) i ) i ) ) i )

Slope - - 4% 3.33% 3.33%

4.2.10 New objects or extensions of existing objects shall not be permitted above an
approach surface withid 000 m of the inner edge or above a transitional surface except
when, in the opinion of thBirector General of Civil Aviation Authority of Nepahe new
object or extension would be shielded by an existing immovable object.

Note- Circumstances in whicthe shielding principle may reasonably be applied are
described in théirport ServicesManual(Doc 9137) Part 6.

4.2.11New objects or extensions of existing objects shall not be permitted above the
approach surface beyond 3 000 m from the inner edhge,conical surface or inner
horizontal surface except when, in the opinion of the Director General of Civil Aviation
Authority of Nepal, the object would be shielded by an existing immovable object, or after
aeronautical study it is determined that theeobjvould not adversely affect the safety or
significantly affect the regularity of operations of aeroplanes.

4.2.12Recommendation: Theexisting objects above any of the surfaces required by
4.2.7 should as far as practicable be removed except wheme iopinion of the Director
General of Civil Aviation authority of Nepal, 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 tlegularity of operations of
aeroplanes.

Note - Because of transverse or longitudinal slopes on a strip, in certain cases the
inner edge or portions of the inner edge of the approach surface may be below the
corresponding elevation of the strip. It is notanded that the strip be graded to conform
with the inner edge of the approach surface, nor is it intended that terrain or objects
which are above the approach surface beyond the end of the strip, but below the level of
the strip, be removed unless it@nsidered they may endanger aeroplanes.

Precision approach runways

Note 1- See 9.9 for information regarding siting of equipment and installations on
operational areas.

4 Orend of runway whichever is less.

€ Where the code letter is F (Column (3) of Tablg, the width is increased to 140m. except for those aerodromes that
accommodate a code letter F aeroplanes equippedligithl avionics that provide steering commands to maintain an
established track during the-goound maneuver,

Note:see Circular 30B45 and chapter 4 of the PAM&rodromes, Part | (Doc 9981) for further information.
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Note 2- Guidance on obstacle limitation surfaces for precision approach runways is
given in theAirport ServicesManual(Doc 9137)Part 6.

4.2.13 The following obstacle limitation surfaces shall be established for a precision
approach runway category I:

- conical surface;

- inner horizontal surface;
- approach surface; and

- transitional surface

4.2.14 Recommendation- The following obstacle limitation surfaces should be
established for a precision approach runway category I:

- inner approach surface;

- inner transitional surfaces; and

- balked landing surface.

4.2.15 The following obstacle limitath surfaces shall be established for a precision
approach runway category Il or III:

- conical surface;

- inner horizontal surface;

- approach surface and inner approach surface;

- transitional surfaces;

- inner transitional surfaces; and

- balked landing surface.

4.2.16 The heights and slopes of the surfaces shall not be greater than, and their other
dimensions not less than, those specified in Taldleekcept in the case of the horizontal
section of the approach surface (see 4.2.17).

4.2.17 The approach surface kltoe horizontal beyond the point at which the 2.5 per
cent slope intersects:

a) a horizontal plane 150 m above the threshold elevation; or

b) the horizontal plane passing through the top of any object that governs the obstacle
clearance limit; whichevas the higher.

4.2.18 Fixed objects shall not 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 must be located on the strip. Mobijectsbshall not be
permitted above these surfaces during the use of the runway for landing.

4.2.19 New objects or extensions of existing objects shall not be permitted above an
approach surface or a transitional surface except when, in the opinion Dirdutor
General of Civil Aviation Authority of Nepalthe new object or extension would be
shielded by an existing immovable object.
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Note - Circumstances in which the shielding principle may reasonably be applied are
described in thdirport ServicedManud (Doc 9137) Part 6.

4.2.20New objects or extensions of existing objects shall not be permitted above the
conical surface and the inner horizontal surface except when, in the opinion of the
Director General of Civil Aviation Authority of Nepal, an objeobuld be shielded by an
existing immovable object, or after aeronautical study it is determined that the object
would not adversely affect the safety or significantly affect the regularity of operations of
aeroplanes.

4.2.21Recommendation: Existing obj&ts above an approach surface, a transitional
surface, the conical surface and inner horizontal surface should as far as practicable be
removed except when, in the opinion of the Director General of Civil Aviation Authority of
Nepal, an object is shielddxy an existing immovable object, or after aeronautical study it
is determined that the object would not adversely affect the safety or significantly affect
the regularity of operations of aeroplanes.

Note - Because of transverse or longitudinal slopes ostrgp, in certain cases the
inner edge or portions of the inner edge of the approach surface may be below the
corresponding elevation of the strip. It is not intended that the strip be graded to conform
with the inner edge of the approach surface, noit imtended that terrain or objects
which are above the approach surface beyond the end of the strip, but below the level of
the strip, be removed unless it is considered they may endanger aeroplanes.

Runways meant for takeff

4.2.22 The following obstael limitation surface shall be established for a runway
meant for takeoff:

- takeoff climb surface.

4.2.23 The dimensions of the surface shall be not less than the dimensions specified in
Table 42, except that a lesser length may be adopted for theotbkkmb surface where
such lesser length would be consistent with procedural measures adopted to govern the
outward flight of aeroplanes.

4.2.24 Recommendation- The operational characteristics of aeroplanes for which
the runway is intended should be e¥aed to see if it is desirable to reduce the slope
specified in Table 2 when critical operating conditions are to be catered to. If the
specified slope is reduced, corresponding adjustment in the |lehdtie takeoff climb
surface should be made sotagrovide protection to a height of 300 m.

Note - When local conditions differ widely from sea level standard atmospheric
conditions, it may be advisable for the slope specified in Talddoibe reduced. The
degree of this reduction depends on the rdjgace between local conditions and sea level
standard atmospheric conditions, and on the performance characteristics and operational
requirements of the aeroplanes for which the runway is intended.
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4.2.25 New objects or extensions of existing objectsl studlbe permitted above a
takeoff climb surface except when, in the opinion of thaector General of Civil

Aviation Authority of Nepal the new object or extension would be shielded by an existing
immovable object.

Note- Circumstances in which the shding principle may reasonably be applied are
described in thdirport ServicedManual(Doc 9137) Part 6.

4.2.26 Recommendation-: If no object reaches the 2 per cent (1:50) takeclimb

surface, new objects should be limited to preserve the existstgobd free surface or a
surface down to a slope of 1.6 per cent (1:62.5).
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Table 4-2. Dimensions and slopes of obstacle limitation surfaces

RUNWAY MEANT FOR TAKE-OFF

Surface and dimensiohs Code number

1 2 3or4
€] 2) 3 4)
TAKE-OFF CLIMB
Length of inner edge 60 m 80m 180 m
Distance from runway efid 30m 60 m 60 m
Divergence (each side) 10% 10% 12.5%
Final width 380 m 580 m 1200 m
1800 ni
Length 1600 m 2500 m 15000 m
Slope 5% 4% 29

a. All dimensions are measured horizontally unkgsecified otherwise.

a. The takeoff climb surface starts at the end of the clearway if the clearway length exceeds -
specified distance.

b. 1800 m when the intended track includes changes of heading greater&f@anop@rations
conducted in IMC, VMC byight.

c. See4.2.24 and 4.2.26

4.2.27Recommendation: Existing objects that extend above a takkeclimb surface
should as far as practicable be removed except when, in the opinion of the Director
General of Civil Aviation Authority of Nepal, an objest shielded by an existing
immovable object, or after aeronautical study it is determined that the object would not
adversely affect the safety or significantly affect the regularity of operations of
aeroplanes.

Note- Because of transverse slopes onrggir clearway, in certain cases portions of
the inner edge of the takdf climb surface may be below the corresponding elevation of
the stripor clearway. It is not intended that the strip or clearway be graded to conform
with the inner edge of the takdf climb surface, nor is it intended that terrain or objects
which are above the talaf climb surface beyond the end of the strip or clearway, but
below the level of the strip or clearway, be removed unless it is considered they may
endanger aeroplanesimilar considerations apply at the junction of a clearway and strip
where differences in transverse slopes exist.

4.3 0bjects outside the obstacle limitation surfaces
4.3.1 Recommendation- Arrangements should be made to enable Diesctor
General of Civil Aviation Authority of Nepako be consulted concerning proposed
construction beyond the limits of the obstacle limitation surfaces that extend above a
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height established by that authority, in order to permit an aeronautical study of the effect
of such costruction on the operation of aeroplanes.

4.3.2 Recommendation: In areas beyond the limits of the obstacle limitation
surfaces, at least those objects which extend to a height of 150 m or more above ground
elevation should be regarded as obstacles, urdesgecial aeronautical study indicates
that they do not constitute a hazard to aeroplanes.

Note - This study may have regard to the nature of operations concerned and may
distinguish between day and night operations.

4.4 Other objects
4.4.1 Recommendation- Objects which do not project through the approach surface
but which would nevertheless adversely affect the optimum siting or performance of visual
or nonvisual aids should, as far as practicable, be removed.

4.4.2Recommendation: Anything which may, inhie opinion of the Director General
of Civil Aviation Authority of Nepal after aeronautical study, endanger aeroplanes on the
movement area or in the air within the limits of the inner horizontal and conical surfaces
should be regarded as an obstacle arftbald be removed in so far as practicable.

Note- In certain circumstances, objects that do not project above any of the surfaces
enumerated in 4.1 may constitute a hazard to aeroplanes as, for example, where there are
one or more isolated objects in theimity of an aerodrome.
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CHAPTER FIVE: VISUAL AIDS FOR NAVIGATION

5.1 Indicators and signalling devices

5.1.1 Wind direction indicators
Application

5.1.1.1 An aerodrome shall be equipped with at least one wind direction indicator.
Location

5.1.1.2 A wind direction indicator shall be 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
disturbances caused by nearby objects.

Characteristics

5.1.1.3The wind directiorindicator shall be in the form of a truncated cone made of
fabric and should have a length of not less than 3.6 m and a diameter, at the larger end,
of not less than 0.9 m. It shall be constructed so that it gives a clear indication of the
direction of tle surface wind and a general indication of the wind speed. The colour or
colours shall be so selected as to make the wind direction indicator clearly visible and
understandable from a height of at least 300 m, 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, they shall preferably be orange and white, red and white, or black and
white, and shalbe arranged in five alternate bands, the first and last bands being the
darker colour.

5.1.1.4Recommendation- The location of at least one wind direction indicator
should be marked by a circular band 15 m in diameter and 1.2 m wide. The band should
be catred about the wind direction indicator support and should be in a colour chosen
to give adequate conspicuity, preferably white.

5.1.1.5Recommendation: Provision should be made for illuminating at least one
wind indicator at an aerodrome intended foeiat night.

5.1.2 Landing direction indicator
Location

5.1.2.1 Where provided, a landing direction indicator shall be located in a
conspicuous place on the aerodrome.

Characteristics

5122The | anding direction indicator shall
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Figure 5-1 Landing direction indicator
5.1.2.3 The shape and minimum di mensi ons

Figure 51 . The colour of the | anding ATO shal
being dependent on the colour that contrasts best withattigground against which the
indicator wil|l be viewed. Where required f

illuminated or outlined by white lights.

5.1.3 Signalling lamp
Application

5.1.3.1 A signalling lamp shall be pided at a controlled aerodrome in the
aerodrome control tower.

Characteristics

5.1.3.2Recommendation: A signalling lamp should be capable of producing red,
green and white signals, and of:

a) being aimed manually at any target as required,;

b) giving asignal in any one colour followed by a signal in either of the two

other colours; and

Cc) transmitting a message in any one of the three colours by Morse Code up to

a speed of at least four words per minute.

When selecting the green light, use should bdard the restricted boundary of green
as specified in Appendix 1, 2.1.2.

5.1.3.3Recommendation- The beam spread should be not less than 1° nor greater
than 3°, with negligible light beyond 3°. When the signalling lamp is intended for use in
the daytimehe intensity of the coloured light should be not less than 6 000 cd.
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5.1.4 Signal panels and signal area
Note- The inclusion of detailed specifications for a signal area in this section is not
intended to imply that one has to peovided. Attachment A, Sectid7 provides
guidance on the need to provide ground signals. Annex 2, Appendix 1 specifies the
shape, colour and use of visual ground signals. Abeodrome Design ManugDoc
9157), Part 4 provides guidance on their design.

Location of signal area

5.1.41 Recommendation- The signal area should be located so as to be visible for
all angles of azimuth above an angle of 10° above the horizontal when viewed from a
height of 300 m.

Characteristics of signal area
5.1.4.2 The signal area shall be an even bata surface at least 9 m square.

5.1.4.3 Recommendation: The colour of the signal area should be chosen to
contrast with the colours of the signal panels used, amsthauldbe surrounded by a
white border not less than 0.3 m wide.

5.2 Markings

5.2.1 General
Interruption of runway markings

5.2.1.1 At an intersection of two (or more) runways the markings of the more
important runway, except for the runway side stripe marking, shall be displayed and the
markings of the other runway(s) shall be interrupted. The rursicke stripe marking of
the more important runway may be either continued across the intersection or
interrupted.

5.2.1.2The order of importance of runways for the display of runway markings shall
be as follows:
1st - precision approach runway;
2nd- non-precision approach runway; and
3rd- norrinstrument runway.

5.2.1.3 At an intersection of a runway and taxiway the markings of the runway shall
be displayed and the markings of the taxiway interrupted, except that runway side stripe
markings may be ietrupted.

Note- See 5.2.9. regarding the manner of connecting runway and taxiway centre
line markings.
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Colour and conspicuity
5.2.1.4 Runway markings shall be white.

Note 1- It has been found that, on runway surfaces of light colour, the conspicuity
of white markings can be improved by outlining them in black.

Note 2- It is preferable that the risk of uneven friction characteristics on markings
be reduced in so far as practicable by the use of a suitable kind of paint.

Note 3- Markings may consistfosolid areas or a series of longitudinal stripes
providing an effect equivalent to the solid areas.

5.2.1.5 Taxiway markings, runway turn pad markings and aircraft stand markings
shall be yellow.

5.2.1.6 Apron safety lines shall be of a conspicuous caWich shall contrast with
that used for aircraft stand markings.

5.2.1.7 Recommendation- At aerodromes where operations take place at night,
pavement markings should be made with reflective materials designed to enhance the
visibility of the markings.

Note - Guidance on reflective materials is given in therodrome Design Manual
(Doc 9157), Part 4

Unpavedtaxiways
5.2.1.8 Recommendation- An unpaved taxiway should be provided, so far as
practicable, with the markings prescribed for paved taxiways.

5.2.2Runwgy designation marking
Application

5.2.2.1 A runway designation marking shall be provided at the thresholds of a paved
runway.

5.2.2.2Recommendation- A runway designation marking should be provided, so
far as practicable, at the thresholds of an unpauadvay.

Location

5.2.2.3 A runway designation marking shall be located at a threshold as shown in
Figure 52 as appropriate.

Note- If the runway threshold is displaced from the extremity of the runway, a sign
showing the designation of the runway may levigied for aeroplanes taking off.
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Characteristics

5.2.2.4 A runway designation marking shall consist of a-dw@ number and on
parallel runways shall be supplemented with a letter. On a single runway, dual parallel
runways and triple parallel runwayse twodigit number shall be the whole number
nearest the oneenth of the magnetic North when viewed from the direction of approach.
On four or more parallel runways, one set of adjacent runways shall be numbered to the
nearest ongenth magnetic azimutand the other set of adjacent runways numbered to
the next nearest ortenth of the magnetic azimuth. When the above rule would give a
single digit number, it shall be preceded by a zero.
Precision
| ggtgr;:;hl |

and non-precision
approach runways

- 0.45 m mnm Non-precision
Precision —_ approach
approach category | runways
1l and I E 0.45 m mnm
runways - E 2 Non-instrument
0.9 m mnm S £ runways
= 3 i 0.3 m mnm
- - E
Q|| e = E o
c =| A E =] ™~
. E - 8 uw —
=y E E | E
=y A o %
- 62 12m S
12 m ZD -9 m mnm —;
6
FEE [ fommm &
- o E 8
12 m 12 m 22 5m L—
EE Eg ElE
SE ®E SE
— ¥ cE 2 a=18m
0 i —vigfe-a sl -EE ol sge-osile- Emimnm 6 mfmam ko o e
A— General and all precision B — Parallel runways C — Optional pattern

approach runways

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

5.2.2.5 In the case of parallel runways, each runway designation number shall be
supplemented by a letter as follows, in the order shown from left to right when viewed
from the direction of approach:

- for two parall el runways: fALO ARO;

- forthreeparallelunways: ALO ACO NARO,;

- for four parall el runways: ALO ARO
- for five parallel runwé@Re: ffLbo IGO0 AR
- for six parallel runways: #fALO ACO AR

o

5.2.2.6The numbersandlettersshall be in the form and proporton shownin Figure
5-3. The dimensionsshall be not lessthan thoseshownin Figure 5-3, but wherethe
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numbersare incorporatedin the thresholdmarking, larger dimensions shall be usedin
order to filladequately thgap betweethe stripes of théhrestold marking.

5.2.3 Runway centre line marking
Application

5.2.3.1 A runway centre line marking shall be provided on a paved runway.
Location

5.2.3.2 A runway centre line marking shall be located along the centre line of the
runway between the runway designatioarkings as shown in FigureZ except when
interrupted in compliance with 5.2.1.1.

Characteristics

5.2.3.3 A runway centre line marking shall consist of a line of uniformly spaced
stripes and gaps. The length of a stripe plus a gap shall be not le€sOtha or more
than 75 m. The length of each stripe shall be at least equal to the length of the gap or 30
m, whichever is greater.

5.2.3.4 The width of the stripes shall be not less than:

- 0.90 m on precision approach category Il and Ill runways;

- 0.45 m omon-precision approach runways where the code number is 3 or 4, and
precision approach category | runways; and

- 0.30 m on nofprecision approach runways where the code number is 1 or 2, and
on nonrinstrument runways.

5.2.4 Threshold marking
Application

5.2.4.1A threshold marking shall be provided at the threshold of a paved instrument
runway, and of a paved namstrument runway where the code number is 3 or 4 and the
runway is intended for use liipternationalcommercial air transport.

5.2.4.2Recommendation- A threshold marking should be provided at the threshold
of a pave nonAnstrument runway where the code number is 3 or 4 and the runway is
intended for use by other than international commercial air transport.

5.2.4.3 Recommendation- A threshold marking ould be provided, so far as
practicable, at the thresholds of an unpaved runway.

Note- The Aerodrome Design Manu@&Doc 9157) Part 4, shows a form of marking
which has been found satisfactory for the marking of downward slopes immediately
before the theshold.
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Location

5.2.4.4 The stripes of the threshold marking shall commence 6 m from the threshold.
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Figure 5-3. Form and proportions of numbers and letters

Characteristics

for runway designation markings

5.2.4.5 A runway threshold marking shall cohsita pattern of longitudinal stripes
of uniform dimensions disposed symmetrically about the centre line of a runway as
shown in Figure 2 (A) and (B) for a runway width of 45 m. The number of stripes shall
be in accordance with the runway width as fato

Runway width ~ Number of
stripes
18 m 4
23 m 6
30m 8
45 m 12
60 m 16
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except that on neprecision approach and namstrument runway 45 m or greater in
width, they may be as shown in Figur2 §C).

5.2.4.6Thestripesshallextendlaterallyto within 3 m of the edgeof arunwayor to a
distanceof 27 m oneithersideof arunwaycentreline, whicheverresultsin the smaller
lateral distance.Where a runway designationmarking is placed within a threshold
markingthereshall be a minimum of threestripeson eachside of the centreline of the
runway. Wherea runway designatiormarkingis placedabovea thresholdmarking, the
stripesshall be continuedacrossthe runway. The stripesshall be at least 30 m long
and approximatelyl.80 m wide with spadéngs of approximatelyl.80 m betweenthem
exceptthat, wherethe stripesare continuedacrossa runway, a doublespacingshall be
usedto separatdhe two stripesnearesthe centre line of the runway, andin the case
where the designationmarking is included within the thresholdmarking this spacing
shall be22.5m.

Transverse stripe

5.2.4.7Where a threshold is displaced from the extremity of a runway or where the
extremity of a runway is not square with the runway centre line, a transverse stripe as
shown in Figure 54 (B) shall be added to the threshold marking.

5.2.4.8 A transverse stripe shall be not less than 1.80 m wide.
Arrows

5.2.4.9 Where a runway threshold is permanently displaced, arrows conforming to
Figure 54 (B) shall be provided on the pon of the runway before the displaced
threshold.

5.2.4.10 When a runway threshold is temporarily displaced from the normal position,
it shall be marked as shown in Figuret §A) or 54 (B) and all markings prior to the
displaced threshold shall be obssdilexcept the runway centre line marking, which shall
be converted to arrows.

Note 1- In the case where a threshold is temporarily displaced for only a short
period of time, it has been found satisfactory to use markers in the form and colour of a
displaed threshold marking rather than attempting to paint this marking on the runway.

Note 2- When the runway before a displaced threshold is unfit for the surface
movement of aircraft, closed markings, as described in 7.1.4, are required to be
provided.
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Figure 54 Displaced threshold markings
5.2.5 Aiming point marking
Application

5.2.5.1 An aiming point marking shall be provided at each approach end of a paved
instrument runway where the code number is 2, 3 or 4.

5.2.5.2Recommendation: An aiming point markingshould be provided at each
approach end of:

a) a paved noanstrument runway where 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

5.2.5.3 The ainmg point marking shall commence no closer to the threshold than the
distance indicated in the appropriate column of Table Bxcept that, on a runway
equipped with a visual approach slope indicator system, the beginning of the marking
shall be coincidenwith the visual approach slope origin.

5.2.5.4 An aiming point marking shall consist of two conspicuous stripes. The
dimensions of the stripes and the lateral spacing between their inner sides shall be in
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accordance with the provisions of the approprietdumn of Table 5l. Where a
touchdown zone marking is provided, the lateral spacing between the markings shall be
the same as that of the touchdown zone marking.

5.2.6 Touchdown zone marking
Application

5.2.6.1 A touchdown zone marking shall be provided inttiehdown zone of a
paved precision approach runway where the code number is 2, 3 or 4.

5.2.6.2Recommendation- A touchdown zone marking should be provided in the
touchdown zone of a paved Rprecision approach or nemstrument runway where the
code nurhber is 3 or 4 and additional conspicuity of the touchdown zone is desirable.

Table 5-1. Location and dimension of aiming point marking

Landing distance available

Location and Less than 800 m 800 m up to but not 1200 m up to bt not 2400 m and
dimensions including 1400 m including 2400 m above
1) (2) 3) (4) (5)
Distance from thresholc 150 m 250 m 300 m 400 m

to beginning of marking

Length of stripé 3045 m 3045 m 4560 m 4560 m
Width of stripe 4m 6m 6-10 n? 6-10 n?
Lateral spacing betwee 6 nf 9nf 1822.5m 1822.5m

inner sides of stripes

a. The greater dimensions of the specified ranges are intended to be used where increased con
required.

b. The lateral spacing may be varied within these limits to minimize the coatamiof the marking
by rubber deposits.

c. These figures were deduced by reference to the outer main gear wheel span which is elemer
aerodrome reference code at Chapter 1, Tatile 1

Location and characteristics

5.2.6.3 A touchdown zone mkang shall consist of pairs of rectangular markings
symmetrically disposed about the runway centre line with the number of such pairs
related to the landing distance available and, where the marking is to be displayed at
both the approach directions of ranway, the distance between the thresholds, as
follows:

Landing distance available

or the distance between thresholds
less than 900 m

900 m up to but not including200 m
1200 m up to but not includindp@0 m
1500 m up to bunot including2400 m
2400 m or more

Pair(s) of markings

O~ WDNPR
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5.2.6.4 A touchdown zone marking shall conform to either of the two patterns shown
in Figure 55. For the pattern shown in Figures5A), the markings shall be not less
than 22.5 m long and 3 m wide. For thetgat shown in Figure-5 (B), each stripe of
each marking shall be not less than 22.5 m long and 1.8 m widespétingof 1.5 m
between adjacent stripes. The lateral spacing between the inner sides of the rectangles
shall be equal to that of the aimingipt marking where provided. Where an aiming
point marking is not provided, the lateral spacing between the inner sides of the
rectangles shall correspond to the lateral spacing specified for the aiming point marking
in Table 51 (columns 2, 3, 4 or 5, a@ppropriate). The pairs of markings shall be
provided at longitudinaspacingof 150 m beginning from the threshold except that pairs
of touchdown zone markings coincident withlocated within 50 m of an aiming point
marking shall beleleted from the ptrn.

5.2.6.5Recommendation: On a nonprecision approach runway where the code
number is 2, an additional pair of touchdown zone marking stripes should be provided
150 m beyond the beginning of the aiming point marking.

5.2.7 Runway side stripe marking
Application

5.2.7.1 A runway side stripe marking shall be provided between the thresholds of a
paved runway where there is a lack of contrast between the runway edges and the
shoulders or the surrounding terrain.

5.2.7.2 A runway side stripe marking shall be pided on a precision approach
runway irrespective of the contrast between the runway edges and the shoulders or the
surrounding terrain.

Location

5.2.7.3A runway side stripe marking shall consist of two stripes, one placed along
each edge of the runway Withe outer edge of each stripe approximately on the edge of
the runway, except that, where the runway is greater than 60 m in width, the stripes shall
be located 30 m from the runway centre line.

5.2.7.4Where a runway turn pad is provided, the runwag sttipe marking shall be
continued between the runway and the runway turn pad.
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150 m | I 150 m | I
150 m 150 m
Touchdown Touchdown
zone zone
300 m markings = markings
Aiming point marking
(see Table 5-1 for
location and dimensions)
150 m 150 m
400 m |I |||
18'm | |,_ Stripes e 400m
225 m I 1.8 m width
1.5 m spacing ——— L_
22.5 m mnm length —'I _ELBE-mm
+— Runway
150 m side
150 m stripe
2 D 2 D markings
L L

A — Basic pattern B - With distance coding

Figure 5-5.Aiming point and touchdown zone markings

(illustrated for a runway with a length of 2400 m or more)
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Characteristics

5.2.7.5A runway side stripe shall have aneoall width of at least 0.9 m on runways
30 m or more in width and at least 0.45 m on narrower runways.

5.2.8 Taxiway centre line marking
Application

5.2.8.1 Taxiway centre line marking shall be provided on a paved taxuoeay,
icing/antticing facility and aprorwhere the code number is 3 or 4 in such a way as to
provide continuous guidance between the runway centre line and aircraft stands.

5.2.8.2Recommendation. Taxiway centre line marking should be provided on a
paved taxiwaye-icing/antricing facility ard apron where the code number is 1 or 2 in
such a way as to provide continuous guidance between the runway centre line and
aircraft stands.

5.2.8.3 Taxiway centre line marking shall be provided on a paved runway when the
runway is part of a standard taxiute and:

a) there is no runway centre line marking; or

c) where the taxiway centre line is not coincident with the runway centre line.

5.2.8.4 Recommendation- Where it is necessary to denote the proximity of a
runway-holding position, enhanced taxiway aenline marking should be provided.

Note:- The provision of enhanced taxiway centre line marking may form part of
runwayincursion prevention measures.

5.2.8.5Where provided, enhanced taxiway centre line marking shall be installed at
each taxiway/runwayntersections.

Location

5.2.8.6Recommendation: On a straight section of a taxiway the taxiway centre line
marking should be located along the taxiway centre line. On a taxiway curve the
marking should continue from the straight portion of the taxiway @bnstant distance
from the outside edge of the curve.

Note- See 3.9.6 and Figure 3

5.2.8.7Recommendation- At an intersection of a taxiway with a runway where the
taxiway serves as an exit from the runway, the taxiway centre line marking should be
curved into the runway centre line marking as shown in Figurés &nd 526. The
taxiway centre line marking should be extended parallel to the runway centre line
marking for a distance of at least 60 m beyond the point of tangency where the code
number is 3r 4, and for a distance of at least 30 m where the code number is 1 or 2.
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5.2.8.8 Recommendation- Where taxiway centre line marking is provided on a
runway in accordance with 5.2.8.3, the marking should be located on the centre line of
the designated taway.

5.2.8.9Whereprovided:

a) An enhancedtaxiway centre line marking shall extend from the runway
holding position PatternA (asdefinedin Figure 5-6, Taxiway markings)to a
distanceof up to 47 m in the direction of travel away from the runway. See
Figure 57 (a).
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Figure 5-6. Taxiway markings

(Shown with basic runway markings)
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Note 1: Black background Sor contrast on
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{a) Dimensians
(e) Bebween two holding positions

Figure 5-7. Enhanced taxiway centre line marking

b) If the enhancedtaxiway centre line marking intersects another runway
holding position marking, such as for a precisionapprach categoryll or lli
runway, that is located within 47 m of the first runwayholding position
marking, the enhancedaxiway centreline marking shall be interrupted0.9m
prior to and after the intersected runwayholding position marking. The
enhancedtaxiway centre line marking shall continue beyond the intersected
runwayholding position marking for at leastthreedashedine segmentsor 47
m from startto finish, whicheveris greaterSeeFigure 57 (b).

c) If the enhanced taxiway centre line marking cortinues through a
taxiway/taxiwayintersectionthat is locatedwithin 47 m of the runwayholding
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position marking,the enhancedaxiway centreline marking shall be interrupted
1.5 m prior to and after the point where the intersectedtaxiway centreline
crossesthe enhancedaxiway centreline. The enhancedtaxiway centre line
marking shall continue beyond the taxiway/taxiway intersectionfor at least
three dashedine segment®r 47 m from startto finish, whichevers greaterSee
Figure 57 (c).

d) Where two taxiway centrelines convergeat or before the runwayholding
position marking, the inner dashedliine shall not be less thar8 m in length.
SeeFigure5-7 (d).

e) Where there are two opposing runwayholding position markings and the
distancebetweernthe markingsis lessthan 94 m, the enhancedaxiway centre
line markings shall extendover this entire distance.The enhancedaxiway
centre line markings shalhot extend beyonekither runwayholding position
marking. Sed-igure5-7 (e).

Characteristics

5.2.810 A taxiway centre line marking shall be at least 15 cm in width and
continuous in length except where it intersects with a rurvadging position marking
or an intermediate holding position marking as shown in Figire 5

5.2.8.11 Enhanced taxiway a¢emline marking shall be as shown in Figuré.5

5.2.9 Runway turn pad marking
Application

5.2.9.1 Where a runway turn pad is provided, a runway turn pad marking shall be
provided for continuous guidance to enable an aeroplane to completedadr@@ turn
andalign with the runway centre line.

Location

5.2.9.2Recommendation- The runway turn pad marking should be curved from the
runway centre line into the turn pad. The radius of the curve should be compatible with
the manoeuvring capability and normal taxjispeeds of the aeroplanes for which the
runway turn pad is intended. The intersection angle of the runway turn pad marking with
the runway centre line should not be greater than 30 degrees.

5.2.9.3 Recommendation- The runway turn pad marking should betexded
parallel to the runway centre line marking for a distance of at least 60 m beyond the
point of tangency where the code number is 3 or 4, and for a distance of at least 30 m
where the code number is 1 or 2.

5.2.9.4Recommendation: A runway turn padmarking should guide the aeroplane
in such a way as to allow a straight portion of taxiing before the point where -a 180
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degree turn is to be made. The straight portion of the runway turn pad marking should
be parallel to the outer edge of the runway tuad p

5.2.9.5 Recommendation- The design of the curve allowing the aeroplane to
negotiate a 18@legree turn should be based on a nose wheel steering angle not
exceeding 45 degrees.

5.2.9.6Recommendation- The design of the turn pad marking should be shalh, t
when the cockpit of the aeroplane remains over the runway turn pad marking, the
clearance distance between any wheel of the aeroplane landing gear and the edge of the
runway turn pad should be not less than those specified in 3.3.6.

Note - For ease ofmanoeuvring, consideration may be given to providing a larger
wheelto-edge clearance for codes E and F aeroplanes. See 3.3.7.

Characteristics

5.2.9.7 A runway turn pad marking shall be at least 15 cm in width and continuous in
length.

5.2.10 Runwayholding po#ion marking
Application and location

5.2.10.1 A runwasholding position marking shall be displayed along a ruaway
holding position.

Note- See 5.4.2 concerning the provision @ins at runwasholding positions
Characteristics

5.2.10.2 At an intersectiomf a taxiway and a neimstrument, nosprecision
approach or takeff runway, the runwaynolding position marking shall be as shown in
Figure 56, pattern A.

5.2.10.3 Where a single runwiplding position is provided at an intersection of a
taxiway and aprecision approach category |, Il or Il runway, the rumkajding
position marking shall be as shown in Figuré, attern A. Where two or three runway
holding positions are provided at such an intersection, the ruhelding position
marking closerglosest) to the runway shall be as shown in FiguBe fgattern A and the
markings farther from the runway shall be as shown in Figiepattern B.

5.2.10.4 The runwafolding position marking displayed at a runwaglding
position established in accamice with 3.12.3 shall be as shown in Figu pattern A.

5.2.10.5 Until 26 November 2026, the dimensions of runk@ging position
markings shall be as shown in figure85pattern A1l (or A2) or pattern B1 (or B2), as
appropriate.

5.2.10.6 As of 26 Nvember 2026, the dimensions of runwelding position
marking shall be as shown in Figuré bpattern A2 or pattern B2, as appropriate.
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5.2.10.7 Recommendation: Where increased conspicuity of the runviejding
position is required, the dimension oethlunway holding position marking should be as
shown in Figure 5, pattern A2 or pattern B2, as appropriate.

Note - An increased conspicuity of the runwhaglding position can be required,
notably to avoid incursion risks

5.2.10.8Recommendation: Wherea pattern B runwasholding position marking is
| ocated on an area where it would exceed
Il 11 06 as appropriate should be marhtldnd on t |
position marking and at equal intervatd 45 m maximum between successive marks.
The letters should be not less than 1.8 m high and should be placed not more than 0.9 m
beyond the holding position marking.

5.2.10.9 The runwakolding position marking displayed at a runway/runway
intersection shll be perpendicular to the centre line of the runway forming part of the
standard taxroute. The pattern of the marking shall be as shown in Fig8reattern
A2.

PATTERN A1: PATTERN A2: PATTERN B1: PATTERN B2:
4 lines and 4 lines and 2lines at 2lines at
3 spaces at 3 spaces at 0.3 meach 0.3 meach
0.15 m each 0.3 m each 1spaceat0.6 m 1 space at1.5m
105m 210m 12m
- T e
Il I
£y
Il Il oen
0.15m
. I I
R 1 I
0.9m 0.9m
Il | 82
Il In*
it e P3m |1‘ ‘4— oam g H_J ‘4—0.3m
0.15m 0.3m _’| |<_ 06m _’| |‘_ 15m

Figure 5-8. Runway-holding position markings
Note- Patterns Al and B1 are no longer icbafter 2026.

5.2.11 Intermediate holding position marking
Application and location

5.2.11.1Recommendation- An intermediate holding position marking should be
displayed along an intermediate holding position.
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5.2.11.2Recommendationd An intermediate holdinggsition marking should be
displayed at the exit boundary of a remoteiaeg/antricing facility adjoining a
taxiway.

5.2.11.3 Where an intermediate holding position marking is displayed at an
intersection of two paved taxiways, it shall be located adiwsgaxiway at sufficient
distance from the near edge of the intersecting taxiway to ensure safe clearance between
taxiing aircraft. It shall be coincident with a stop bar or intermediate holding position
lights, where provided.

5.2.11.4 The distance beten an intermediate holding position marking at the exit
boundary of a remote deing/ antticing facility and the centre line of the adjoining
taxiway shall not be less than the dimension specified in Table@lumn 11.

Characteristics

5.2.11.5 An itermediate holding position marking shall consist of a single broken
line as shown in Figure-6.

5.2.12 VOR aerodrome chegoint marking
Application

5.2.12.1 When a VOR aerodrome chgaint is established, it shall be indicated by
a VOR aerodrome chegtoint marking and sign.

Note- See 5.4.4 fov OR aerodrome chegboint sign
5.2.12.2Site selection

Note- Guidance on the selection of sites for VOR aerodrome gh@oks is given in
Annex 10Volume 1Attachment E.

Location

5.2.12.3 A VOR aerodrome chepbint marking shall be centred on the spot at
which an aircraft is to be parked to receive the correct VOR signal.

Characteristics

5.2.12.4 A VOR aerodrome chepbint marking shall consist of a circle 6 m in
diameter and have a line width of 15 cm (see Figt@€A)).

5.2.12.5Recommendationd when it is preferable for an aircraft to be aligned in a
specific direction, a line should be provided that passes through the centre of the circle
on the desired azimuth. The line should extend 6 m outside the arthe idesired
direction of heading and terminate in an arrowhead. The width of the line should be 15
cm (see Figuré--9 (B)).
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15¢em 15 cm
‘ \ ‘ \ 1hem
6m 6m 6m
A.—WITHOUT DIRECTION LINE B. —WITH DIRECTION LINE

Note.— Adirection line need only be provided when an aircrafl must be aligned in a spedific direction.

Figure 5-9. VOR aerodrome checkpoint marking

5.2.12.6 Recommendationd A VOR aerodrome checkpoint marking should
preferably bewhite in colour but should differ from the colour used for the taxiway
markings.

Note- To provide contrast, markings may be bordered with black.

5.2.13 Aircraft stand markings
Note - Guidance on the layout of aircraft stand markings is contained in the
AerodromeDesign Manua{Doc 9157) Part 4.

Application

5.2.13.1 Recommendation Aircraft stand markings should be provided for
designated parking positions on a paved apron and oniaig antricing facility.

Location

5.2.13.2Recommendationd Aircraft stand narkings ona paved apron and on a
de-icing/ antticing facility should be located so as to provide the clearances specified in
3.13.6 andn 3.15.9 respectively, when the nose wheel follows the stand marking.

Characteristics

5.2.13.3 Recommendationd Aircraft stand markings should include such
elements as stand identification, leidliine, turn bar, turning line, alignment bar, stop
line and lead out line, as are required by the parking configuration and to complement
other parking aids.

5.2.13.4Recommeration.d An aircraft stand identification (letter and/or number)
should be included in the lead in line a short distance after the beginning of thim lead
line. The height of the identification should be adequate to be readable from the cockpit
of aircraft using the stand.
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5.2.13.5 Recommendationd Where two sets of aircraft stand markings are
superimposed on each other in order to permit more flexible use of the apron and it is
difficult to identify which stand marking should be followed, or safety wmeiichpaired
if the wrong marking was followed, then identification of the aircraft for which each set
of markings is intended should be added to the stand identification.

Note- Example: 2AB747, 2BF28.

5.2.13.6Recommendationd Leadin, turning and leaebut lines should normally
be continuous in length and have a width of not less than 15 cm. Where one or more sets
of stand markings are superimposed on a stand marking, the lines should be continuous
for the most demanding aircraft and broken for othecraift.

5.2.13.7Recommendationd The curved portions of lead, turning and leaebut
lines should have radii appropriate to the most demanding aircraft type for which the
markings are intended.

5.2.13.8Recommendationd Where it is intended that an aircitaproceed in one
direction only, arrows pointing in the direction to be followed should be added as part of
the leadin and leadout lines.

5.2.13.9Recommendationd A turn bar should be located at right angles to the
leadin line, abeam the left pilot gdion at the point of initiation of any intended turn. It
should have a length and width of not less than 6 m and 15 cm, respectively, and include
an arrowhead to indicate the direction of turn.

Note- The distances to be maintained between the turn harlae leaen line may
vary according to different aircraft types

5.2.13.10 Recommendationd If more than one turn bar and/or stop line is
required, they should be coded.

5.2.13.11Recommendationd An alignnent bar should be placed so as to be
coincident with the extended centre line of the aircraft in the specified parking position
and visible to the pilot during the final part of the parking manoeuvre. It should have a
width of not less than 15 cm.

5.2.13.2 Recommendationd A stop line should be located at right angles to the
alignment bar, abeam the left pilot position at the intended point of stop. It should have a
length and width of not less than 6 m and 15 cm, respectively.

Note- The distances to beaimtained between the stop line and the tgatine may
vary according to different aircraft types

5.2.14 Apron safety lines
Note- Guidance on apron safety lines is contained inAbeodrome Design Manual
(9157),Part 4.

Application
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5.2.14.1Recommendationd Apron safety lines should be provided on a paved
apron as required by the parking configurations and ground facilities.

Location

5.2.14.2 Apron safety lines shall be located so as to define the areas irftanakssl
by ground vehicles and other aircraft servicing equipment, etc., to provide safe
separation from aircraft.

Characteristics

5.2.14.3Recommendationd Apron safety lines should include such elements as
wing tip clearance lines and service road bourydines as required by the parking
configurations and ground facilities.

5.2.14.4Recommendationd An apron safety line should be continuous in length
and at least 10 cm in width.

5.2.15 Roadholding position marking
Application

5.2.15.1 A roacholding positionmarking shall be provided at all road entrances to a
runway.

Location

5.2.15.2 The roatiolding position marking shall be located across the road at the
holding position.

Characteristics

5.2.15.3 The roatiolding position marking shall be in accordancehwthe local
road traffic regulations.

5.2.16 Mandatory instruction marking
Note - Guidance on mandatory instruction marking is given in Aerodrome
Design Manua(9157),Part 4.

Application

5.2.16.1 Where it is impracticable to install a mandatory instrucsigm in
accordance with 5.4.2.1, a mandatory instruction marking shall be provided on the
surface of the pavement.

5.2.16.2Recommendationd Where operationally required, such as on taxiways
exceeding 60 m invidth, or to assist in the prevention of a way incursion, a
mandatory instruction sign should be supplementedrgrdatory instruction marking.

Location

5.2.16.3 The mandatory instruction marking on taxiways where the code letter is A, B, C
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or D shall be located across thgiway equally placed aboutethaxiway centre line and on
the holding side of the runwdnplding position marking as showvim Figure 510 (A). The
distance between the nearest edge of the marking and the rdholdeng position
marking or théaxiway centre line marking shall be mhegs than 1 m.

5.2.16.4The mandatory instruction marking on taxiways where the code letter is E or F
shall be located on both sides of the taxiway centre line marking and on the holding side of
the run way holding position marking as shown in Figuit® $B). Thedistance between the
nearest edge of the marking and the runtwalging position marking or the taxiway
centre linamarking shall be not less than 1 m.

5.2.16.5Recommendatiar® Except where operationally required, a mandatory
instruction marking should not Ibecated on a runway.

Characteristics

5.2.16.6 A mandatory instruction marking shall consist of an inscription in white on a
red background. Except for a NO ENTRY marking, the inscription shall provide information
identical to that of the associated mandatory instmusign

5.2.16.7 A NO ENTRY marking shall consist of an inscription in white reading NO
ENTRY on a red background

5.2.16.8 Where there is insufficient contrast between the marking and the pavement
surface, the mandatory instruction marking shall include anropppte border,
preferably white or black.

5.2.16.9Recommendationd The character height should be 4 m for inscriptions
where the code lettes C,D,E or F, and 2 m where the code letter is A or B . The
inscriptions should be in the form and proportiam®wn in Appendix 3.
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Rt 09-21 Tm 09-21
l 1 mmnm
$ 1 mmnm —»
1m
A - Taxiways of code letters A, B, Cor D B - Taxiways of code letters E or F

Figure 5-10. Mandatory instruction marking

5.2.16.10Recommendationd The background should be rectangular and extend a
minimum of 0.5 m laterally and vertically beyond the extremities of the inscription.

5.2.17 Information marking
Note - Guidance on information marking is contained in thfeerodrome Design
Manual(Doc 9157), Part 4.

Application

5.2.17.1 Where an information sign would normally be installed and is impractical to
install, as determined by the appropriate authority, anrnmdétion marking shall be
displayed on the surface of the pavement.

5.2.17.2Recommendationd Where operationally required an information sign
should be supplemented by an information marking.

5.2.17.3Recommendationd An information (location/direction) n&ing should
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.

5.2.17.4 Recommendationd An information (bcation) marking should be
displayed on the pavement surface at regular intervals along taxiways of great length.

Location
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5.2.17.5Recommendationd The information marking should be displayed across
the surface of the taxiway or apron where necessarypasdioned so as to be legible
from the cockpit of an approaching aircraft.

Characteristics
5.2.17.6 An information marking shall consist of:

a) an inscription in yellow upon a black background, when it replaces or
supplements a location sign; and

b) an inscripion in black upon a yellow background, when it replaces or
supplements a direction or destination sign.

5.2.17.7 Where there is insufficient contrast between the marking background and
the pavement surface, the marking shall include:

a)a black border wherie inscriptions are in black; and

b) a yellow border where the inscriptions are in yellow.

5.2.17.8Recommendationd The character height should be 4 m. The inscriptions
should be in the form and proportions shown in Appendix 3

5.3 Lights

5.3.1 General
Lights which may endanger the safety of aircraft

5.3.1.1 A noraeronautical ground light near an aerodrome which might endanger the
safety of aircraft shall be extinguished, screened or otherwise modified so as to eliminate
the source of danger.

Laser emissions wich may endanger the safety of aircraft

5.3.1.2Recommendationd To protect the safety of aircraft against the hazardous
effects of laser emitters, the following protected zones should be established around
aerodromes:

- alaserbeam free flight zone (LFFZ)
- alaserbeam critical flight zone (LCFZ)
- alaserbeam sensitive flight zone (LSFZ2).

Note 1- Figures 511; 5-12 and 513 may be used to determine the exposure levels
and distances that adequately protect flight operations.

Note 2- The restrictions on these of laser beams in the three protected flight zones,
LFFZ, LCFZ and LSFZ, refer to visible laser beams only. Laser emitters operated by the
authorities in a manner compatible with flight safety are excluded. In all navigable air
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space, the irradiance el of any laser beam, visible or invisible, is expected to be less
than or equal to the maximum permissible exposure (MPE) unless such emission has
been notified to the authority and permission obtained.

Note 3- The protected flight zones are establisledrder to mitigate the risk of
operating laser emitters in the vicinity of aerodromes.

Note 4- Further guidance on how to protect flight operations from the hazardous
effects of laser emitters is contained in th&nual on Laser Emitters and Flightf&y
(Doc 9815).

Note 5- See alsoCAR-110 Air Traffic Services Chapter 2.

Laser-beam
sensitive
flight zone

Laser-heam
critical
flight zone

- —
4 18 500 m
Aerodrome

reference
point

To be determined by
local aerodrome
operations

Laser-beam
free flight
zZone

Note.— The dimensions indicated are given as guidance only.

Figure 5-11. Protection flight zones
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Note.— The dimensions indicated are given as guidance only.

Figure 5-12. Multiple runway laser-beam free flight zone
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Figure 513. Protected flight zones with indication of maximimadiance ¢vels for
visible laser beams
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Lights which may cause confusion

5.3.1.3Recommendationd A nonaeronautical ground light which, by reason of
its intensity, configuration or colour, might prevent, or cause confusion in, the clear
interpretation of aeronautal ground lights should be extinguished, screened or
otherwise modified so as to eliminate such a possibility. In particular, attention should
be directed to a neaeronautical ground light visible from the air within the areas
described hereunder:

a) Instrument runwayd code number 4:
within the areas before the threshold and beyond the end of the runway extending
at least 4 500 m in length from the threshold and runway end and 750 m either
side of the extended runway centre line in width.

b) Instrument runvay d code number 2 or 3:
as in a), except that the length should be at least 3 000 m.

c) Instrument runway code number 1; and nenstrument runway:
within the approach area.
Aeronautical ground lights which may cause confusion to mariners

Note - In the case of aeronautical ground lights near navigable waters,
consideration needs to be given to ensuring that the lights do not cause confusion to
mariners.

Light fixtures and supporting structures

Note - See 9.9 for information regarding siting of equiminand installations on
operational areas, and th&erodrome Design Manud&bDoc 9157), Part 6for guidance
on frangibility of light fixtures and supporting structures.

Elevated approach lights

5.3.1.4 Elevated approach lights and their supporting stagtsinall be frangible
except that, in that portion of the approach lighting system beyond 300 m from the
threshold:

a) where the height of a supporting structure exceeds 12 m, the frangibility
requirement shall apply to the top 12 m only; and

b) where a supporg structure is surrounded by nfyangible objects, only that
part of the structure that extends above the surrounding objects shall be frangible.

5.3.1.5 When an approach light fixture or supporting structure is not in itself
sufficiently conspicuoust shall be suitably marked.

Elevated lights

5.3.1.6 Elevated runway, stopway and taxiway lights shall be frangible. Their height
shall be sufficiently low to preserve clearance for propellers and for the engine pods of
jet aircratft.
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Surface lights

5.3.1.7Light fixtures inset in the surface of runways, stopways, taxiways and aprons
shall be so designed and fitted as to withstand being run over by the wheels of an aircraft
without damage either to the aircraft or to the lights themselves.

5.3.1.8Recommendaion.- The temperature produced by conduction or radiation at
the interface between an installed inset light and an aircraft tire should not exceed
160°C during a 18minute period of exposure.

Note - Guidance on measuring the temperature of inset lightgiven in the
Aerodrome Design Manué®157),Part 4.

Light intensity and control

Note - In dusk or poor visibility conditions by day, lighting can be more effective
than marking. For lights to be effective in such conditions or in poor visibility by night,
they must be of adequate intensity. To obtain the required intensity, it will usually be
necessary to make the light directional, in which case the arcs over which the light
shows will have to be adequate and so orientated as to meet the operational
requirements. The runway lighting system will have to be considered as a whole, to
ensure that the relative light intensities are suitably matched to the same end. (See
Attachment A, Sectidlb, and the Aerodrome Design Manugl9157Part 4.)

5.3.1.9 The intesity of runway lighting shall be adequate for the minimum
conditions of visibility and ambient light in which use of the runway is intended, and
compatible with that of the nearest section of the approach lighting system when
provided.

Note - While the lidgits of an approach lighting system may be of higher intensity
than the runway lighting, it is good practice to avoid abrupt changes in intensity as these
could give a pilot a false impression that the visibility is changing during approach.

5.3.1.10 Wherea highintensity lighting system is provided, a suitable intensity
control shall be incorporated to allow for adjustment of the light intensity to meet the
prevailing conditions. Separate intensity controls or other suitable methods shall be
provided to esure that the following systems, when installed, can be operated at
compatible intensities:

- approach lighting system;

- runway edge lights;

- runway threshold lights;

- runway end lights;

- runway centre line lights;

- runway touchdown zone lights; and

- taxiway cente line lights.
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5.3.1.11 On the perimeter of and within the ellipse defining the main beam in
Appendix 2, Figures A4 to A210, the maximum light intensity value shall not be
greater than three times the minimum light intensity value measured in accondtince
Appendix 2, collective notes for FiguresA2o A211, Note 2.

5.3.1.12 On the perimeter of and within the rectangle defining the main beam in
Appendix 2, Figures AA2 to A220, the maximum light intensity value shall not be
greater than three timehe minimum light intensity value measured in accordance with
Appendix 2, collective notes for Figures-A2 to A221, Note 2.

5.3.2 Emergency lighting
Application

5.3.2.1 Recommendation- At an aerodrome provided with runway lighting and
without a secondarypower supply, sufficient emergency lights should be conveniently
available for installation on at least the primary runway in the event of failure of the
normal lighting system.

Note - Emergency lighting may also be useful to mark obstacles or delineate
taxiways and apron areas.

Location

5.3.2.2 Recommendation - When installed on a runway the emergency lights
should, as a minimum, conform to the configuration required for aim&irument
runway.

Characteristics

5.3.2.3Recommendation- The colour of the eargency lights should conform to
the colour requirements for runway lighting, except that, where the provision of
coloured lights at the threshold and the runway end is not practicable, all lights may be
variable white or as close to variable white as pieable.

5.3.3 Aeronautical beacons
Application

5.3.3.1 Where operationally necessary an aerodrome beacon or an identification
beacon shall be provided at each aerodrome intended for use at night.

5.3.3.2 The operational requirement shall be determined havgaydreo the
requirements of the air traffic using the aerodrome, the conspicuity of the aerodrome
features in relation to its surroundings and the installation of other visual andsnah
aids useful in locating the aerodrome.

Aerodrome beacon

5.3.3.3 An aerodrome beacon shall be provided at an aerodrome intended for use at
night if one or more of the following conditions exist:
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a) aircraft navigate predominantly by visual means;
b) reduced visibilities are frequent; or

c) itis difficult to locate the erodrome from the air due to surrounding lights or
terrain.
Location

5.3.3.4 The aerodrome beacon shall be located on or adjacent to the aerodrome in an
area of low ambient background lighting.

5.3.3.5Recommendation- The location of the beacoshould be such that the
beacon is not shielded by objects in significant directions and does not dazzle a pilot
approaching to land.

Characteristics

5.3.3.6 The aerodrome beacon shall show either coloured flashes alternating with
white flashes, or white flashes onlghe frequency of total flashes shall be from 20 to 30
per minute. Where used, the coloured flashes emitted by beacons at land aerodromes
shall be green and coloured flashes emitted by beacons at water aerodromes shall be
yellow. In the case of a combin&dhater and land aerodrome, coloured flashes, if used,
shall have the colour characteristics of whichever section of the aerodrome is designated
as the principal facility.

5.3.3.7 The light from the beacon shall show at all angles of azimuth. The vertical
light distribution shall extend upwards from an elevation of not more than 1° to an
elevationdetermine by DG Civil Aviation Authorityo be sufficient to provide guidance
at the maximum elevation at which the beacon is intended to be used and the effective
intensity of theflash shall be not less thaf@ cd.

Note - At locations where a high ambient background lighting level cannot be
avoided, the effective intensity of the flash may be required to be increased by a factor
up to a value of 10.

Identification beacon
Application

5.3.3.8 An identification beacon shall be provided at an aerodrome which is intended
for use at night and cannot be easily identified from the air by other means.

Location

5.3.3.9 The identification beacon shall be located on thelamr® in an area of low
ambient background lighting.

5.3.3.10Recommendation-The location of the beacon should be such that the
beacon is not shielded by objects in significant directions and does not dazzle a pilot
approaching to land.
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Characteristics

5.3.3.11 An identification beacon at a land aerodrome shall show at all angles of
azimuth. The vertical light distribution shall extend upwards from an elevation of not
more than 1° to an elevatiatetermine by DG Civil Aviation Authority tbe sufficient
to provide guidance at the maximum elevation at which the beacon is intended to be
used and the effective intensity of the flash shall be not less than 2000 cd.

Note - At locations where a high ambient background lighting level cannot be
avoided, the effeate intensity of the flash may be required to be increased by a factor
up to a value of 10.

5.3.3.12 An identification beacon shall show flashing green at a land aerodrome and
flashingyellow at a water aerodrome.

5.3.3.13 The identification characters s$h transmitted in the International Morse
Code.

5.3.3.14Recommendation- The speed of transmission should be between six and
eight words per minute, the corresponding range of duration of the Morse dots being
from 0.15 to 0.2 seconds per dot.

5.3.4 Approach ighting systems
Application

5.3.4.1Application
A - Norrinstrument runway

Recommendation - Where physically practicable, a simple approach lighting
system as specified in 5.3.4.2 to 5.3.4.9 should be provided to serveirsstnoment
runway where the codeumber is 3 or 4 and intended for use at night, except when the
runway is used only in conditions of good visibility, and sufficient guidance is provided
by other visual aids.

Note- A simple approach lighting system can also provide visual guidanceyby da
B - Non-precision approach runway

Where physically practicable, a simple approach lighting system as specified in
5.3.4.2 to 5.3.4.9 shall be provided to serve a-mr@cision approach runway, except
when the runway is used only in conditions of goaglbyiity or sufficient guidance is
provided by other visual aids.

Note- It is advisable to give consideration to the installation of a precision approach
category | lighting system or to the addition of a runway {galiyhting system.

C - Precision apgrach runway category |
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Where physically practicable, a precision approach category | lighting system as
specified in 5.3.4.10 to 5.3.4.21 shall be provided to serve a precision approach runway
category I.

D - Precision approach runway categories Il aind Il

A precision approach category Il and Il lighting system as specified in 5.3.4.22 to
5.3.4.39 shall be provided to serve a precision approach runway category Il or Ill.

Simple approach lighting system
Location

5.3.4.2 A simple approach lighting systeimal consist of a row of lights on the
extended centre line of the runway extending, whenever possible, over a distance of not
less than 420 m from the threshold with a row of lights forming a crossbar 18 m or 30 m
in length at a distance of 300 m from theeshold.

5.3.4.3 The lights forming the crossbar shall be as nearly as practicable in a
horizontal straight line at right angles to, and bisected by, the line of the centre line
lights. The lights of the crossbar shall be spaced so as to producerafiseg except
that, when a crossbar of 30 m is used, gaps may be left on each side of the centre line.
These gaps shall be kept to a minimum to meet local requirements and each shall not
exceed 6 m.

Note 1- Spacingfor the crossbar lights between 1 mda4 m are in use. Gaps on
each side of the centre line may improve directional guidance when approaches are
made with a lateral error, and facilitate the movement of rescue faetighting
vehicles.

Note 2- See Attachment Sectionl2 for guidance onristallation tolerances.

5.3.4.4 The lights forming the centre line shall be placed at longitudinal intervals of
60 m, except that, when it is desired to improve the guidance, an interval of 30 m may be
used. The innermost light shall be located either 6@rn30 m from the threshold,
depending on the longitudinal interval selected for the centre line lights.

5.3.4.5Recommendationd If it is not physically possible to provide a centre line
extending for a distance of 420 m from the threshold, it shoulatbaded to 300 m so
as to include the crossbar. If this is not possible, the centre line lights should be extended
as far as practicable, and each centre line light should then consist of a barrette at least
3 m in length.Subject to the approach systemvimg a crossbar at 300 m from the
threshold, an additional crossbar may be provided at 150 m from the threshold.

5.3.4.6 The system shall lie as nearly as practicable in the horizontal plane passing
through the threshold, provided that:
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a) no object othethan an ILS or MLS azimuth antenna shall protrude through
the plane of the approach lights within a distance of 60 m from the centre line
of the system; and

b) no light other than a light located within the central part of a crossbar or a
centre line baette (not their extremities) shall be screened from an
approaching aircratft.

Any ILS or MLS azimuth antenna protruding through the plane of the lights shall be
treated as an obstacle and marked and lighted accordingly.

Characteristics

5.3.4.7 The light®f a simple approach lighting system shall be 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 lineight shall consist of either:

a) asingle source; or
b) a barrette at least 3 m in length.

Note 1- When the barrette as in b) is composed of lights approximating to point
sources, a spacing of 1.5 m between adjacent lights in the barrette has been found
satisfactory.

Note 2- It may be advisable to use barrettes 4 m in length if it is anticipated that the
simple approach lighting system will be developed into a precision approach lighting
system.

Note 3- At locations where identification of the simple apmodighting system is
difficult at night due to surrounding lights, sequence flashing lights installed in the outer
portion of the system may resolve this problem.

5.3.4.8Recommendation- Where provided for a nemstrument runway, the lights
should shovat all angles in azimuth necessary to a pilot on base leg and final approach.
The intensity of the lights should be adequate for all conditions of visibility and ambient
light for which the system has been provided.

5.3.4.9Recommendation Where provideddr a nonprecision approach runway,
the lights should show at all angles in azimuth necessary to the pilot of an aircraft which
on final approach does not deviate by an abnormal amount from the path defined by the
nonvisual aid. The lights should be desggl 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 system should remain usable.

Precision approach category | lighting system

Location

September 2024 Pagell7



Civil Aviation Requirements for Aerodromez CAR14, Part 1

5.3.4.10 A precision appach category | lighting system shall consist of a row of
lights on the extended centre line of the runway extending, wherever possible, over a
distance of 900 m from the runway threshold with a row of lights forming a crossbar 30
m in length at a distanad 300 m from the runway threshold.

Note- The installation of an approach lighting system of less than 900 m in length
may result in operational limitations on the use of the runway. See Attachment A, Section
12.

5.3.4.11 The lights forming the crossbsinall be 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 crossbar shall be spaced so as to produce a linear effect, except
that gaps may be left on each siolethe centre line. These gaps shall be kept to a
minimum to meet local requirements and each shall not exceed 6 m.

Note 1- Spacings for the crossbar lights between 1 m and 4 m are in use. Gaps on
each side of the centre line may improve directional @yuweé when approaches are
made with a lateral error, and facilitate the movement of rescue faatighting
vehicles.

Note 2- See Attachment A, Sectibd .for guidance on installation tolerances.

5.3.4.12 The lights forming the centre line shall be mlaatdongitudinal intervals of
30 m with the innermost light located 30 m from the threshold.

5.3.4.13 The system shall lie as nearly as practicable in the horizontal plane passing
through the threshold, provided that:

a) no object other than an ILS or MLSiamith antenna shall protrude through
the plane of the approach lights within a distance of 60 m from the centre line
of 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 extrerag) shall be screened from an
approaching aircraft.

Any ILS or MLS azimuth antenna protruding through the plane of the lights shall be

treated as an obstacle and marked and lighted accordingly.
Characteristics

5.3.4.14 The centre line and crossbar lightsa precision approach category |
lighting system shall be fixed lights showing variable white. Each centre line light
position shall consist of either:

a) a single light source in the innermost 300 m of the centre line, two light sources
in the central 300n of the centre line and three light sources in the outer 300 m
of the centre line to provide distance information; or

b) a barrette.

5.3.4.15 Where the serviceability level of the approach lights specified as a

maintenance objective in B)10 can be demonsted, each centre line light position
may consist of either:
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a) a single light source; or
b) a barrette.

5.3.4.16 The barrettes shall be at least 4 m in length. When barrettes are composed of
lights approximating to point sources, the lights shall be tmifospaced at intervals of
not more than 1.5 m.

5.3.4.17Recommendation- If the centre line consists of barrettes as described in
5.3.4.14 b) or 5.3.4.15 b), each barrette should be supplemented by a flashing light,
except where such lighting is consieér unnecessary taking into account the
characteristics of the system and the nature of the meteorological conditions.

5.3.4.18 Each flashing light as described in 5.3.4.17 shall be flashed twice a second
in sequence, beginning with the outermost light pradjressing toward the threshold to
the innermost light of the system. The design of the electrical circuit shall be such that
these lights can be operated independently of the other lights of the approach lighting
system.

5.3.4.19 If the centre line cosss of lights as described in 5.3.4.14 a) or 5.3.4.15 a),
additional crossbars of lights to the crossbar provided at 300 m from the threshold shall
be provided at 150 m, 450 m, 600 m and 750 m from the threshold. The lights forming
each crossbar shall be aearly as practicable in a horizontal straight line at right angles
to, and bisected by, the line of the centre line lights. The lights shall be spaced so as to
produce a linear effect, except that gaps may be left on each side of the centre line. These
gaps shall be kept to a minimum to meet local requirements and each shall not exceed 6
m.

Note- See Attachment A, Sectibafor detailed configuration.

5.3.4.20 Where the additional crossbars described in 5.3.4.19 are incorporated in the
system, the outeends of the crossbars shall lie on two straight lines that either are
parallel to the line of the centre line lights or converge to meet the runway centre line
300 m from threshold.

5.3.4.21 The lights shall be in accordance with the specifications périlix 2,
Figure A21.

Note - The flight path envelopes used in the design of these lights are given in
Attachment A, Figure &

Precision approach category Il and Il lighting system
Location

5.3.4.22 The approach lighting system shall consist of a rowgbfs on the
extended centre line of the runway, extending, wherever possible, over a distance of 900
m from the runway threshold. In addition, the system shall have two side rows of lights,
extending 270 m from the threshold, and two crossbars, or#atnland one at 300 m
from the threshold, all as shown in Figurd4s Where the serviceability level of the
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approach lights specified as maintenance objectivd®.5.7can be demonstrated, the
system may have two side rows of lights, extending 240 m fhee threshold, and two
crossbars, one at 150 m and one at 300 m from the threshold, all as shown in-Efgure 5

Note - The length of 900 m is based on providing guidance for operations under
category I, 1l and Il conditions. Reduced lengths may suppatégory Il and I
operations but may impose limitations on category | operations. See Attachment A,
Sectionl2.

5.3.4.23 The lights forming the centre line shall be placed at longitudinal intervals of
30 m with the innermost lights located 30 m fromttiveshold.

5.3.4.24 The lights forming the side rows shall be placed on each side of the centre
line, at a longitudinal spacing equal to that of the centre line lights and with the first light
located 30 m from the threshold. Where the serviceability levéhe approach lights
specified as maintenance objectives in5I0can be demonstrated, lights forming the
side rows may be placed on each side of the centre line, at a longitudinal spacing of 60 m
with the first light located 60 m from the thresholcheTlateral spacing (or gauge)
between the innermost lights of the side rows shall be not less than 18 m nor more than
22.5 m, and preferably 18 m, but in any event shall be equal to that of the touchdown
zone lights.

5.3.4.25 The crossbar provided at 150from the threshold shall fill in the gaps
between the centre line and side row lights.

5.3.4.26 The crossbar provided at 300 m from the threshold shall extend on both
sides of the centre line lights to a distance of 15 m from the centre line.

5.3.4.27 Iithe centre line beyond a distance of 300 m from the threshold consists of
lights as described in 5.3.4.31 b) or 5.3.4.32 b), additional crossbars of lights shall be
provided at 450 m, 600 m and 750 m from the threshold.

5.3.4.28 Where the additional croasb described in 5.3.4.27 are incorporated in the
system, the outer ends of these crossbars shall lie on two straight lines that either are
parallel to the centre line or converge to meet the runway centre line 300 m from the
threshold.

5.3.4.29 The systemshall lie as nearly as practicable in the horizontal plane passing
through the threshold, provided that:

a) no object other than an ILS or MLS azimuth antenna shall protrude through
the plane of the approach lights within a distance of 60 m from the cewmtre |
of 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 extremities) shall be screened from an
approaching aircratft.
Any ILS or MLS azimuth antenna protruding through the plah¢he lights shall be

treated as an obstacle and marked and lighted accordingly.
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Figure 5-14. Inner 300 m approach and runway lighting for precision

approach runways, categories Il and 11l
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Characteristics

5.3.4.30 The centre line of a precision approach category Il and llinkghystem
for the first 300 m from the threshold shall consist of barrettes showing variable white,
except that, where the threshold is displaced 300 m or more, the centre line may consist
of single light sources showing variable white. Where the sehildgalevel of the
approach lights specified as maintenance objectives m71€an be demonstrated, the
centre line of a precision approach category Il and Ill lighting system for the first 300 m
from the threshold may consist of either:

a) barrettes, wherthe centre line beyond 300 m from the threshold consists of
barrettes as described in 5.3.4.32 a); or

b) alternate single light sources and barrettes, where the centre line beyond 300
m from the threshold consists of single light sources as described4ri33.3
b), with the innermost single light source located 30 m and the innermost
barrette located 60 m from the threshold; or

c) single light sources where the threshold is displaced 300 m or more;

all of which shall show variable white.

5.3.4.31 Beyond 300n from the threshold each centre line light position shall
consist of either:

a) a barrette as used on the inner 300 m; or

c) two light sources in the central 300 m of the centre line and three light
sources in the outer 300 m of the centre line;
all of which shall show variable white.

5.3.4.32 Where the serviceability level of the approach lights specified as
maintenance objectives in 507 can be demonstrated, beyond 300 m from the threshold
each centre line light position may consist of either:

a) a barretteor
b) a single light source;
all of which shall show variable white.

5.3.4.33 The barrettes shall be at least 4 m in length. When barrettes are composed of
lights approximating to point sources, the lights shall be uniformly spaced at intervals of
not morethan 1.5 m.

5.3.4.34Recommendationd If the centre line beyond 300 m from the threshold
consists of barrettes as described in 5.3.4.31 a) or 5.3.4.32 a), each barrette beyond 300
m should be supplemented by flashing light, except where such lightingsisered
unnecessary taking into account the characteristics of the system and the nature of the
meteorological conditions.

5.3.4.35 Each flashing light as described in 5.3.4.34 shall be flashed twice a second
in sequence, beginning with the outermosttlighd progressing toward the threshold to
the innermost light of the system. The design of the electrical circuit shall be such that
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these lights can be operated independently of the other lights of the approach lighting
system.

5.3.4.36 The side row shalbnsist of barrettes showing red. The length of a side row
barrette and the spacing of its lights shall be equal to those of the touchdown zone light
barrettes.

5.3.4.37 The lights forming the crossbars shall be fixed lights showing variable
white. The lghts shall be uniformly spaced at intervals of not more than 2.7 m.

5.3.4.38 The intensity of the red lights shall be compatible with the intensity of the
white lights.

5.3.4.39 The lights shall be in accordance with the specifications of Appendix 2,
Figures A21 and A22.

Note -The flight path envelopes used in the design of these lights are given in
Attachment A, Figure A.6

5.3.5 Visual approach slope indicator systems

Application

5.3.5.1 A visual approach slope indicator system shall be provided to serve the
approach to a runway whether or not the runway is served by other visual approach aids
or by nonvisual aids, where one or more of the following conditions exist:

a) the runway is used by turbojet or other aeroplanes with similar approach
guidance requiremesit

b) the pilot of any type of aeroplane may have difficulty in judging the approach
due to:

1) inadequate visual guidance such as is experienced during an approach
over water or featureless terrain by day or in the absence of sufficient
extraneous lights in thepproach area by night, or

2) misleading information such as is produced by deceptive surrounding
terrain or runway slopes;

c) the presence of objects in the approach area may involve serious hazard if an
aeroplane descends below the normal approach patlgubetiy 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 hazard in the
event of an aeroplane undershooting or overrunning the runway; and

e) terrain or prevalenmneteorological conditions are such that the aeroplane may
be subjected to unusual turbulence during approach.

Note - Guidance on the priority of installation of visual approach slope indicator

systems is contained in Attachment A, Sed®n

5.3.5.2 The wndard visual approach slope indicator systems shall consist of the
following:
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a) PAPI and APAPI systems conforming to the specifications contained in
5.3.5.23 t0 5.3.5.40 inclusive; as shown in Figufe5

5.3.5.3 PAPIshall be provided where the code ragnis 3 or 4 when one or more of
the conditions specified in 5.3.5.1 exist.

5.3.5.4 Intentionally left blank

5.3.5.5PAPI or APAPI shall be provided where the code number is 1 or 2 when one
or more of the conditions specified in 5.3.5.1 exist.

5.3.5.6Recommendation- Where a runway threshold is temporarily displaced from
the normal position and one or more of the conditions specified in 5.3.5.1 exist, a PAPI

should be provided except that where the code number is 1 or 2 an APAPI may be
provided.

\\-"\:\ “'\,\\\
HEEEE
m
A B
PAPI APAPI

Fig 516 Visual approach slope indicator systems

T-VASIS andAT-VASIS

5.3.5.7 t0 5.3.5.23 Intentionally left blank,Figl3 and Fig 518 deleted
PAPI and APAPI

Description
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5.3.5.24The PAPI system shall consist of a wing bar of 4 sharp transition-kawlgi (or
paired single lamp) units equally spaced. The system shall be located on the left side of
the runway unless it is physically impracticable to do so.

Note- Where a runway is used by aircraft requiring visual roll guidance which is not
provided by othe external means, then a second wing bar may be provided on the
opposite side of the runway.

5.3.5.25The APAPI system shall consist of a wing bar of 2 sharp transition-faoip
(or paired single lamp) units. The system shall be located on the lefifdide runway
unless it is physically impracticable to do so.

Note- Where a runway is used by aircraft requiring visual roll guidance which is not
provided by other external means, then a second wing bar may be provided on the
opposite side of the runway.

5.3.5.26The wing bar of a PAPI shall be constructed and arranged in such a manner that
a pilot making an approach will:

a) when on or close to the approach slope, see the two units nearest the runway
as red and the two units farthest from the runwaytasew

b) when above the approach slope, see the one unit nearest the runway as red
and the three units farthest from the runway as white; and when further above
the approach slope, see all the units as white; and

c) when below the approach slope, see the thnéis nearest the runway as red
and the unit farthest from the runway as white; and when further below the
approach slope, see all the units as red.

5.3.5.27The wing bar of an APAPI shall be constructed and arranged in such a manner

that a pilot making aapproach 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

c) when below the approach slope, see both the uniedas
Siting
5.3.5.28The light units shall be located as in the basic configuration illustrated in Figure
5-19, subject to the installation tolerances given therein. The units forming a wing bar
shall be mounted so as to appear to the pilot of an appngacieroplane to be

substantially in a horizontal line. The light units shall be mounted as low as possible and
shall be frangible.
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a)

b)

3 3
Runway g Runway §
= (S
15m |“1 D| > 10m i I: I:)1 >
(x1m) | (+1m) I 8
on A EI° {161Tn) 1A
(x1m) ol
91m ¢
(z1m)
Im ok
(x1m)

Typical PAPI wing bar

Typical APAPI wing bar

INSTALLATION TOLERANCES

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 5-20, angle B for a PAPI and
angle A for an APAPI) provides the wheel clearance over the
threshold specified in Table 5-2 for the most demanding
amongst aeroplanes regularly using the runway.

Where a PAPI or APAP! s installed on a runway equipped with
an ILS and/or MLS, the distance D; shall be calculated to
provide the optimum compatibility between the visual and
non-visual aids for the range of eye-to-antenna 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, plus
a correction factor for the variation of eye-to-antenna heights of
the aeroplanes concerned. The correction factor is obtained by
multiplying the average eye-to-antenna height of those
aeroplanes by the cotangent 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
column (3) of Table 5-2.

Note.— See Section 5.2.5 for specifications on aiming point

marking. Guidance on the harmonization of PAPIL, ILS and/or
MLS signals is contained in the Aerodrome Design Manual
(Doc 9157), Part 4.

c) Ifawheel clearance, greater than that specified in a) above
Is required for specific aircraft, this can be achieved by
increasing D).

d) Distance D shall be adjusted to compensate for differences
in elevation between the lens centres of the light units and the
threshold.

e) To ensure that units are mounted as low as possible and to
allow for any transverse slope, small height adjustments of
up to 5 cm between units are acceptable. A lateral gradient
not greater that 1.25 per cent can be accepted provided it is
uniformly applied across the units.

f) Aspacing of 6 m (x1 m) between PAPI units should be used
on code numbers 1 and 2. In such an event, the inner PAPI
unit shall be located not less than 10 m (=1 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 9m (=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 Jocated 15 m (1 m) from the runway

edge.

Figure 5-19. Siting of PAPT and APAPI
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PAPIWING BAR THRESHOLD

The height of the pilot's eye above the aircraft’s ILS glide path/MLS antenna varies with the type of
aeroplane and approach attitude. Harmonization of the PAPI signal and ILS glide path and/or MLS
minimum glide path to a point closer to the threshold may be achieved by increasing the on-course
sector from 20° to 30" The setting angles for a 3° glide slope would then be 2°25 2°45" 3°15" and
3°35"

A—3° PAPI ILLUSTRATED

| |
APAPI'WING BAR THRESHOLD

B— 3° APAPI ILLUSTRATED

Figure 5-20. Light beams and angle of elevation setting of PAPI and APAPI
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Table 5-2. Wheel clearance over threshold for PAPI and APAPI

Eyeto-wheel height of aeroplane Desired wheel clearance Minimum wheel clearance

in the approach cdiguratior? (metres)© (metresy
1) 2) (3)
Up to but not including 3 m 6 3
3 m up to but not including 5 m 9 4
5 m up to but not including 8 m 9 5
8 m up to but not including 14 m 9 6

a .In selectig the eyeto-wheel height group, only aeroplanes meant to use the system on
basis shall be considered. The most demanding amongst such aeroplanes shall detert
eyeto-wheel height group.

b. Where practicable the desired wheel clearanaesrsin column(2) shall be provided

c. The wheel clearances in column (2) may be reduced to no less than those in column (.
an aeronautical study indicates that such reduced wheel clearances are acceptable.

c.When a reduced wheel clearance is presiict a displaced threshold it shall be ensured
the corresponding desired wheel clearance specified in column (2) will be available w
aeroplane at the top end of the @gavheel height group chosen overflies the extremity of
runway.

d.This wheel clearance may be 1.5 m on runways used mainly by liggight nonturbojet
aeroplanes.

Characteristics of the light units
5.3.5.29The system shall be suitable for both day and night operations.

5.3.5.30The colour transition from red to white ihe vertical plane shall be such as to
appear to an observer, at a distance of not less than 300 m, to occur within a vertical
angle of not more than 3N;

5.3.5.31At full intensity the red light shall have a Y coordinate not exceeding 0.320.

5.3.5.32The light intensity distribution of the light units shall be as shown in Appendix
2, Figure A223.

Note - See theAerodrome DesignManual (Doc 9157), Part 4 for additional
guidance on the characteristics of light units.

5.3.5.33Suitable intensity control shall be provided so as to allow adjustment to meet
the prevailing conditions and to avoid dazzling the pilot during approaclaaduhg.
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5.3.5.34Each light unit shall be capable of adjustment in elevation so that the lower limit
of the white part of the beam may be fixedaay desired angle of elevation between
1A30Nj and at | east 4A30Nabove the horizont

5.3.5.35The light units shall be so designed that deposits of condenssitiow, ice

dirt, etc., on optically transmitting or reflecting surfaces shall interferehd¢oleast
possible extent with the light signals and shall not affect the contrast between the red and
white signals and the elevation of the transition sector.

Approach slope and elevation setting of light units

5.3.5.36The approach slope as defined igu¥e 520 shall be appropriate for use by the
aeroplanes using the approach.

5.3.5.37When the runway is equipped with an ILS and/or MLS, the siting and the angle
of elevation of the light units shall be such that the visual approach slope conforms as
closly as possible with the glide path of the ILS and/or the minimum glide path of the
MLS, as appropriate.

5.3.5.38The angle of elevation settings of the light units in a PAPI wing bar shall be
such that, during an approach, the pilot of an aeroplane abgersignal of one white
and three reds will clear all objects in the approach area by a safe Asaifable 2)

5.3.5.39The angle of elevation settings of the light units in an APAPI wing bar shall be
such that, during an approach, the pilot of amoplane observing the lowest onslope
signal, i.e. one white and one red, will clear all objects in the approach area by a safe
margin(see Table &)

5.3.5.40The azimuth spread of the light beam shall be suitably restricted where an
object located outs@lthe 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 affecthe safety of operations. The extent of the restriction shall be such that
the object remains outside the confines of the light beam.

Note- See 5.3.5.42 to 5.3.5.46 concerning theteslaobstacle protection surface

5.3.5.41Where wing bars are installeosh each side of the runway to provide roll
guidance, corresponding units shall be set at the same angle so that the signals of each
wing bar change symmetrically at the same time.

Obstacle protection surface
Note- The folowing specifications apply t®API and APAPI.

5.3.5.42 An obstacle protection surface shall be established when it is intended to
provide a visual approach slope indicator system.
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5.3.5.43The characteristics of the obstacle protection surface, i.e. origin, divergence,

length and slopshall correspond to those specified in the relevant column of Tedle 5
and in Figure 21.

5.3.5.44New objects or extensions of existing objects shall not be permitted above an
obstacle protection surface except when, in the opinion of the Directorabenh&ivil

Aviation Authority of Nepal, the new object or extension would be shielded by an
existing immovable object.

Note- Circumstances in which the shielding principle may reasonably be applied are
described in theAirport Services Manugl9137),Part 6.

5.3.5.45EXxisting objects above an obstacle protection surface shall be removed except
when, in the opinion of the Director General of Civil Aviation Authority of Nepal, the
object is shielded by an existing immovable object, or after aeronautichl &tis

determined that the object would not adversely affect the safety of operations of
aeroplanes.

Table 5-3. Dimensions and slopes dhe obstacle protection surface

Runway type/code number
Non' instrument code number Instrument code number
Surfacedimensions 1 2 3 4 1 2 3 4
Lengthof inneredge 60 80 150 150m 150 150 300 300
na nad A nA A A na
Distancgromthe visual Da+ Da+ Da+ Di+ 60 D1+ Da+ Da+ Da+
approach slope indicator 30 60 60 m 60m 60m 60m 60m
system (e) m m m
Divergencdeachside) 10 10% 10% 10% 15% 15% 15% 15%
Totallength 7500 7500 15000 | 15000m 7500 7500 15 000 15 000
m mP° m m mP m m

Slope
a) PAPF AT AT AT0.57° Al Al Al Al

0.57° 0.57° 0.57° 0.57° 0.57° 0.57°
b) APAP[ AT0.9° Al ) T Al AT T )

0.9° 0.9° 0.9°

=3

No slopehasbeenspecifiedif a systemis unlikely to beusedon runwaytype/codenumberindicated.
Anglesasindicatedin Figure5-20.

D, is the distance of the visual approach slope indicator system from threshold prior to any displacement to remedy object
penetration of the OPS (refer Figurd8). The start of the OPS is fixed to the visual approach slope indicator system location such
that displacement of the start of the OPS.see 5.3.5.46

5.3.5.46Where an aeronautical study indicates that an egisibject extending above
an obstacle protection surface could adversely affect the safety of operations of
aeroplanes one or more of the following measures shall be taken:

a) Remove the object
b) suitably raise the approach slope of the system;
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c) reduce the azintb 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°;
e) suitably displace the system upwind of the threshold such that the object no
longer penetrates the OPS
Notel - Guidance on this issue is contained in therodrome Design Manual

(9157),Part 4.

Note 2 - The displacement of the system upwind of the threshold reduces the
operational landing distance

|
|
|
|
|
|
I
I
|
|
|
I
|
|
|
Threshold |
|
|

P refer \ ;
| Figure 5-19 ’| OPS inner edge

| < refer ,I
Table 5-3

Section A-A

Figure 5-21. Obstacle protectim surface for visual approach slope indicator systems

5.3.6 Circling guidance lights
Application

5.3.6.1Recommendation: Circling guidance lights should be provided when existing
approach and runway lighting systems do not satisfactorily permit identificatitimeo
runway and/or approach area to a circling aircraft in the conditions for which it is
intended the runway be used for circling approaches.

Location

5.3.6.2 Recommendationd The location and number of circling guidance lights
should be adequate to erala pilot, as appropriate, to:
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ayjoin the downwind | eg or align and ad
at a required distance from it and to distinguish the threshold in passing; and
b) keep in sight the runway threshold and/or other features whichnvaike it
possible to judge the turn on to base leg and final approach, taking into
account the guidance provided by other visual aids.
5.3.6.3Recommendation.- Circling guidance lights should consist of:

a) lights indicating the extended centre line o ttunway and/or parts of any
approach lighting system; 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 caarsition.
Note - Guidance on installation of circling guidance lights is given in the

Aerodrome Design Manu§157) Part 4.
Characteristics

5.3.6.4Recommendation- Circling guidance lights should be fixed or flashing lights of
an intensity and beam spr@adequate for the conditions of visibility and ambient light

in which it is intended to make visual circling approaches. The flashing lights should be
white, and the steady lights either white or gaseous discharge lights.

5.3.6.5Recommendation-The lights should be 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.

5.3.7 Runway leadn lighting systems
Application

5.3.7.1Recommendation- A runway leadin lighting system shodlbe 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.

Note - Guidance on providing leanh lighting systems is given in therodrome
Design Manua(9157),Part 4.

Location

5.3.7.2Recommendation.- A runway leadin lighting system should consist of groups

of lights positioned so as to define the desired approach path and so that one group may
be sighted from the preceding group. Therwal between adjacent groups should not
exced approximately @00 m.

Note: Runway leadn lighting systems may be curved, straight or a combination
thereof.
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5.3.7.3 Recommendation.- A runway leadin lighting system should extend from a
point as determiad 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

5.3.7.4Recommendation.- Each group of lights of a runway lead lighting system

shoull consist of at least three flashing lights in a linear or cluster configuration. The
system may be augmented by steady burning lights where such lights would assist in
identifying the system.

5.3.7.5Recommendation. - Theflashing lights, and the steadyrning lights should be
white.

5.3.7.6Recommendation. - Where practicable, the flashing lights in each group should
flash in sequence towards the runway.

5.3.8 Runway threshold identification lights

Application
5.3.8.1Recommendation.- Runway threshold ideification lights should be installed:

a) at the threshold of a neprecision 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 permanentlysplaced from the runway
extremity or temporarily displaced from the normal position and additional
threshold conspicuity is necessary.

Location

5.3.8.2 Runway threshold identification lights shall be located symmetrically about the
runway centre lineniline with the threshold and approximately 10 m outside each line
of runway edge lights.

Characteristics

5.3.8.3Recommendation.- Runway threshold identification lights should be flashing
white lights with a flash frequency between 60 and 120 per minute.

5.3.8.4 The lights shall be visible only in the direction of approach to the runway.
5.3.9 Runway edge lights

Application

5.3.9.1 Runway edge lights shall be provided for a runway intended for use at night or
for a precision approach runway intended for usddyyor night.
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5.3.9.2 Recommendation: Runway edge lights should be provided on a runway
intended for takeff with an operating minimum below an RVR of the order of 800 m by
day.

Location

5.3.9.3 Runway edge lights shall be placed along the full lesfgtie runway and shall
be in two parallel rows equidistant from the centre line.

5.3.9.4 Runway edge lights shall be placed along the edges of the area declared for use
as the runway or outside the edges of the area at a distance of not more than 3 m.

5.39.5 Recommendation.- Where the width of the area which could be declared as
runway exceeds 60 m, the distance between the rows of lights should be determined
taking into account the nature of the operations, the light distribution characteristics of
therunway edge lights, and other visual aids serving the runway.

5.3.9.6 The lights shall be uniformly spaced in rows at intervals of not more than 60 m
for an instrument runway, and at intervals of not more than 100 m for-msipament
runway. The lighton opposite sides of the runway axis shall be on lines at right angles
to that axis. At intersections of runways, lights may be spaced irregularly or omitted,
provided that adequate guidance remains available to the pilot.

Characteristics
5.3.9.7 Runway egk lights shall be fixed lights showing variable white, except that:

a) in the case of a displaced threshold, the lights between the beginning of the
runway and the displaced threshold shall show red in the approach direction;
and

b) a section of the lights 60@& or onethird of the runway length, whichever is
the less, at the remote end of the runway from the end at which theftake
run is started, may show yellow.

5.3.9.8 The runway edge lights shall show at all angles in azimuth necessary to provide

guidanceto a pilot landing or taking off in either direction. When the runway edge lights
are intended to provide circling guidance, they shall show at all angles in azimuth (see
5.3.6.1).

5.3.9.9 In all angles of azimuth required in 5.3.9.8, runway edge liglats show 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 taKg or landing is
intended. In any case, the intensity shall be at least 50 cd except #Hrataerodrome
without extraneous lighting the intensity of the lights may be reduced to not less than 25
cd to avoid dazzling the pilot.

5.3.9.10 Runway edge lights on a precision approach runway shall be in accordance with
the specifications of Append& Figure A29 or A210.
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5.3.10 Runway threshold and wing bar light&See Figure 82)
Application of runway threshold lights

5.3.10.1 Runway threshold lights shall be provided for a runway equipped witlayun
edge lights except on a namstrumentor nonprecision approach runway where the
threshold is displaced and wing bar lights are provided.

Location of runway threshold lights

5.3.10.2 When a threshold is at the extremity of a runway, the threshold lights shall be
placed in a row at right angles to theaway axis as near to the extremity of the runway
as possible and, in any case, not more than 3 m outside the extremity.

5.3.10.3 When a threshold is displaced from the extremity of a runway, threshold lights
shall be placed in a row at right angles tortleway axis at the displaced threshold.

5.3.10.4 Threshold lighting shall consist of:

a) on a norinstrument or noiprecision approach runway, at least six lights;
b) on a precision approach runway category |, at least the number of lights that
would be requird if the lights were uniformly spaced at intervals of 3 m
between the rows of runway edge lights; and
C) on a precision approach runway category Il or Ill, lights uniformly spaced
between the rows of runway edge lights at intervals of not more than 3 m.
5.3.10.5 Recommendation.- The lights prescribed in 5.3.10.4 a) and b) should be

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 grogmd with a gap between the groups
eqgual to the gauge of the touchdown zone marking or lighting, where such is
provided, or otherwise not more than half the distance between the rows of
runway edge lights.

Application of wing bar lights

5.3.10.6 Recommendaion.- Wing bar lights should be provided on a precision
approach runway when additional conspicuity is considered desirable.

5.3.10.7 Wing bar lights shall be provided on a -m@trument or noiprecision
approach runway where the threshold is displaced munway threshold lights are
required, but are not provided.

Location of wing bar lights

5.3.10.8 Wing bar lights shall be symmetrically disposed about the runway centre line at
the threshold in two groups, i.e. wing bars. Each wing bar shall be foryretddast five

lights extending at least 10 m outward from, and at right angles to, the line of the runway
edge lights, with the innermost light of each wing bar in the line of the runway edge
lights.
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Characteristics of runway threshold and wing baghts

5.3.10.9 Runway threshold and wing bar lights shall be 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 ambidmtitigvhich

use of the runway is intended.

5.3.10.10 Runway threshold lights on a precision approach runway shall be in
accordance with the specifications of Appendix 2, Figure8A2

5.3.10.11 Threshold wing bar lights on a precision approach runway shaih
accordance with the specifications of Appendix 2, FiguretA2

5.3.11 Runway end lights
(See Figure 82)

Application

5.3.11.1 Runway end lights shall be provided for a runway equipped with runway edge
lights.

Note- When the threshold is at the runway ertity, fittings serving as threshold
lights may be used as runway end lights.

Location

5.3.11.2 Runway end lights shall be placed on a line at right angles to the runway axis as
near to the end of the runway as possible and, in any case, not more trrarisiden the
end.

5.3.11.3Recommendation- Runway end lighting should consist of at least six lights.
The lights should be either:

a) equally spaced between the rows of runway edge lights, or

b) symmetrically disposed about the runway centre line in twopgrevth the
lights uniformly spaced in each group and with a gap between the groups of
not more than half the distance between the rows of runway edge lights.

For a precision approach runway category lll, the spacing between runway end lights,

except beteen the two innermost lights if a gap is used, should not exceed 6 m.
Characteristics

5.3.11.4 Runway end lights shall be fixed unidirectional lights showing red in the
direction of the runway. The intensity and beam spread of the lights shall be adequate
the conditions of visibility and ambient light in which use of the runway is intended.

5.3.11.5 Runway end lights on a precision approach runway shall be in accordance with
the specifications of Appendix 2, Figure 82
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5.3.12 Runway centre line lights

Application

5.3.12.1 Runway centre line lights shall be provided on a precision approach runway
category Il or III.

5.3.12.2 Recommendation. - Runway centre line lights should be provided on a
precision approach runway category |, particularly when the runwayséd by aircraft

with high landing speeds or where the width between the runway edge lights is greater
than 50 m.

5.3.12.3 Runway centre line lights shall be provided on a runway intended to be used for
takeoff with an operating minimum below an RVR bktorder of 400 m.

5.3.12.4Recommendation.- Runway centre line lights should be provided on a runway
intended to be used for takdf with an operating minimum of an RVR of the order of
400 m or higher when used by aeroplanes with a very highafilseed, particularly
where the width between the runway edge lights is greater than 50 m.

Location

5.3.12.5 Runway centre line lights shall be located along the centre line of the runway,
except that the lights may be uniformly offset to the same side ofitlveay centre line

by not more than 60 cm where it is not practicable to locate them along the centre line.
The lights shall be located from the threshold to the end at longitudinal spacing of
approximately 15 m. Where the serviceability level of the ryneentre line lights
specified as maintenance objectives in5I0.or 105.11, as appropriate, can be
demonstrated and the runway is intended for use in runway visual range conditions of
350 m or greater, the longitudinal spacing may be approximately 30 m.

Note - Existing centre line lighting where lights are spaced at 7.5 m need not be
replaced

5.3.12.6Recommendation- Centre line guidance for takeff from the beginning of
a runway to a displaced threshold should be provided by:

a) an approach lighting sysm if its characteristics and intensity settings afford
the guidance required during takdf and it does not dazzle the pilot of an
aircraft taking off; or

b) runway centre line lights; or

c) barrettes of at least 3 in length and spaced at uniform intervals30 m, as
shown in Figure 83 designed so that their photometric characteristics and
intensity setting afford the guidance required during taiewvithout dazzling
the pilot of an aircraft taking off.

Where necessary, provision should be made tanguxgh 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 case should only the single source runway
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centre line lights show from the beginning of theway to a displaced threshold when
the runway is being used for landing.

Characteristics

5.3.12.7 Runway centre line lights shall be fixed lights showing variable white from
the threshold to the point 900 m from the runway end; alternate red and evaviaite
from 900 m to 300 m from the runway end; and red from 300 m to the runway end,
except that for runways less than 1 800 m in length, the alternate red and variable white
lights shall extend from the migbint of the runway usable for landing to 3@0from
the runway end.
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Note- Care is required in the design of the electrical system to ensure that failure of
part of the electrical system will not result in a false indication of the runway distance
remaining

5.3.12.8 Runway centre line lights dhla¢ in accordance with the specifications of
Appendix 2, Figure A or A27.

5.3.13 Runway touchdown zone lights
Application

5.3.13.1 Touchdown zon@D2Z) lights shall be provided in the touchdown zone of
a precision approach runway category Il or IIl.

Location

5.3.13.2 Touchdown zone lights shall extend from the threshold for a longitudinal
distance of 900 m, expethat, on runways less thaBaD m in length, the system shall
be shortened so that it does not extend beyond the midpoint of the runway. The patter
shall be formed by pairs of barrettes symmetrically located about the runway centre line.
The lateral spacing between the innermost lights of a pair of barrettes shall be equal to
the lateral spacing selected for the touchdown zone marking. The longitsgiacing
between pairs of barrettes shall be either 30 m or 60 m.

Note- To allow for operations at lower visibility minima, it may be advisable to use
a 30 m longitudinal spacing between barrettes.

Characteristics

5.3.13.3 A barrette shall be compogseddht least three lights with a spacing between
the lights of not more than 1.5 m.

5.3.13.4Recommendation.- A barrette should be not less than 3 m nor more than
4.5 min length.

5.3.13.5 Touchdown zone lights shall be fixed unidirectional lights shovangble
white.

5.3.13.6 Touchdown zone lights shall be in accordance with the specifications of
Appendix 2, Figure AZ.

5.3.14 Simple touchdown zone lights

Note - The purpose of simple touchdownzone lights is to provide pilots with
enhancedsituationalawarenasin all visibility conditionsandto help enablepilots to
decidewhetherto commence go-aroundif the aircraft hasnot landedby a certain
point on the runway. It is essentialthat pilots operating at aerodromeswith simple
touchdowrzonelights befamiliar with the purposeof thesdights.

Application
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5.3.14.1Recommendationd Except where TDZ lights are provided in
accordancewith paragraph5.3.13,at an aerodromewhere the approachangle is
greater than 3.5 degreesand/or the Landing Distance Available combned with
other factorancreasegherisk of an overrunsimple touchdowmonelights shouldbe
provided.

Location

5.3.14.2Simple touchdownzone lights shall be a pair of lights locatedon each
side of the runway centreline 0.3 m beyondthe upwind edge ofthe final touchdown
zonemarking.Thelateral spacing betwedheinnerlights of thetwo pairsof lights shall
be equalto the lateral spacingselectedfor the touchdownzone marking. The spacing
betweenthe lights of the samepair shall not be more than 1.5 m or half the width of
the touchdownzone marking, whicheveris greater.(See Figure 524.)

5.3.14.3Recommendation. - Where provided on a runway without TDZ
markings, simple touchdownzone lights should be installed in sucha position that
provides the equivalent TDinformation.

Characteristics

5.3.14.4Simpletouchdownzonelights shall be fixed unidirectionallights showing
variable white, aligned so as to be visible to the pilot of a landing aeroplanen the
directionof approactto the runway.

5.3.14.5 Simple touchdown zone lights shall be in accordancewith the
specifications irAppendix2, Figure A25.

Note- As a good operating practice, simple touchdownzonelights are supplied
with power on a separatecircuit to other runwaylighting so that they may be used
when other lighhg is switched off.

—

Direction of landing Aiming point Touchdown zone
marking marking See Detail A
= — e Yary
= = T T — -

A A
Detail 4 & Runway # :L—J'—

centre line
Touchdown - Touchdown T
zone \ zone

marking marking

Note.— Dimension Als 1.5 m or half the width of the touchdown Zone marking. whichever is greater.

Figure5-24. Simpletouchdowrzonelighting
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5.3.15 Rapid exit taxiway indicator lights

Note - The purpose of rapid exit taxiway indicator lights (RETILS) is to provide
pilots with distancdo-go information to the nearest rapid exit taxipwan the runway, to
enhance situational awareness in low visibility conditions and enable pilots to apply
braking action for more efficient rebut and runway exit speeds. It is essential that
pilots operating at aerodromes with runway(s) displaying ragid taxiway indicator
lights be familiar with the purpose of these lights.

Application

5.3.15.1Recommendation.- Rapid exit taxiway indicator lights should be provided
on a runway intended for use in runway visual range conditions less than a vab@ of 3
m and/or where the traffic density is heavy.

Note- See Attachment A, Sectibh

5.3.15.2Rapid exit taxiway indicator lights shall not be displayed in the event of any
lamp failure or other failure that prevents the display of the light pattern dépicte
Figure 525, in full.

Location

5.3.15.3A set of rapid exit taxiway indicator lights shall be located on the runway on
the same side of the runway centre line as the associated rapid exit taxiway, in the
configuration shown in Figure-85. In each setthe lights shall be located 2 m apart and
the light nearest to the runway centre line shall be displaced 2 m from the runway centre
line.

5.3.15.4Where more than one rapid exit taxiway exists on a runway, the set of rapid
exit taxiway indicator lightsdr each exit shall not overlap when displayed.

Point of

3 < 100 <100 <« 100

Y
A
A
A

_____

‘,’ ' ',

2 m ! l v
'\ 2m/,
—@—l—/—Runway centre

Figure5-25. Rapidexit taxiway indicator light§RETILS)
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Characteristics

5.3.15.5Rapid exit taxiway indicator lights shall be fixed unidirectional yellow
lights, aligned so a® be visible to the pilot of a landing aeroplane in the direction of
approach to the runway.

5.3.15.6 Rapid exit taxiway indicator lights shall be in accordance with the
specifications in Appendix 2, Figure A2or Figure A27, as appropriate.

5.3.15.7Recommendation.- Rapid exit taxiway indicator lights should be supplied
with power on a separate circuit to other runway lighting so that they may be used when
other lighting is switched aoff

5.3.16 Stopway lights
Application

5.3.16.1Stopway lights shall be praled for a stopway intended for use at night
Location

5.3.16.2Stopway lights shall be placed along the full length of the stopway and shall
be in two parallel rows that are equidistant from the centre line and coincident with the
rows of the runway eddeghts. Stopway lights shall also be provided across the end of a
stopway on a line at right angles to the stopway axis as near to the end of the stopway as
possible and, in any case, not more than 3 m outside the end.

Characteristics

5.3.16.3 Stopway lidits shall be fixed unidirectional lights showing red in the
direction of the runway.

5.3.17 Taxiway centre line lights
Application

5.3.17.1 Taxiway centre line lights shall be provided on an exit taxiway, taxiway de
icing/anti icing facility and apron intendedrfose in runway visual range conditions less
than a value of 350 m in such a 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 andxiway edge lights and centre line marking provide
adequate guidance.

5.3.17.2Recommendation - Taxiway centre line lights should be provided on a
taxiway intended for use at night in runway visual range conditions of 350 m or greater,
and particularly oncomplex taxiway intersections and exit taxiways, 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.
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Note- Where there may be a need to delineatestlges of a taxiway, e.g. on a rapid
exit taxiway, narrow taxiwayor in snow conditionsnay be done with taxiway edge
lights or markers.

5.3.17.3Recommendation.- Taxiway centre line lights should be provided on an
exit taxiway, taxiwayde-icing/anti icng facility and apron in all visibility conditions
where specified as components of an advanced surface movement guidance and control
system in such a manner as to provide continuous guidance between the runway centre
line and aircraft stands.

5.3.17.4Taxiway centre line lights shall be provided on a runway forming part of a
standard taxroute and intended for taxiing in runway visual range conditions less than a
value of 350 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.

Note- See 8.2.3 for provisions concerning the interlocking of aynand taxiway
lighting systems

5.3.17.5 Recommendation.- Taxiway centre line lights should be providedaih
visibility conditions on a runway forming part of a standard taite where specified
as components of an advanced surface movement guidance and control system.

Characteristics

5.3.17.6Exceptas providedfor in 5.3.17.8,taxiway centre line lightsroa taxiway
other than an exit taxiway and on a runway forming part of a standanbtd&ishall be
fixed lights showing green with beam dimensions such that the light is visible only from
aeroplanes on or in the vicinity of the taxiway.

5.3.17.7Taxiway centre line lights on an exit taxiway shall be fixed lights. Alternate
taxiway centre line lights shall 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 theinner transitional surface, whichever is farthest from the runway; and
thereafter all lights shall show green (Fig&&6). The first light in the exit centreline
shall always show green, and the light nearest to the perimeter shall always show yellow.

Note 1- Care is necessary to limit the light distribution of green lights on or near a
runway so as to avoid possible confusion with threshold lights.

Note 2- For yellow filter characteristics see Appendix 1, 2.2.

Note 3 - The size of the ILS/MLS critiggensitive area depends on the
characteristics of the associated ILS/MLS and other factG@uidance is provided in
CAR10, Volume 1Attachments C and G.

Note 4- See 5.4.3 for specifications on runway vacated signs.

5.3.17.8Recommendation: Whereit is necessaryto denotethe proximity to a
runway, taxiway centreline lights shouldbe fixed lights showingalternatinggreenand
yellow from the perimeterof the ILS/MLS critical/sensitivearea or the lower edgeof
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the inner transitional surface,whicheveris farthestfrom the runway, to the runwayand
continuealternating green andyellowuntil:

a) their end poinheartherunwaycentre line;or
b) in the caseof the taxiway centre line lights crossingthe runway, to the
oppositeperimeter of the ILS/MLS critical/sensitivearea orthelower edge
of theinner transitionalsurface, whicheves farthestfrom therunway.
Note 1 - Care is necessanyto limit the light distribution of green lights on or
near a runway so as to avoid possible confusionwith threshold ligks.

Note 2 - The provisionsof 5.3.17.8can formpart of effectiverunway incursion
prevention measures.
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5.3.17.9Taxiway centre line lights shall be in accordance with the specifications of:

a) Appendix 2, Figure A212, A213, or A214 for taxiways intended for use in
runway visual range conditions of less than a value of 350 m; and
b) Appendix 2, Figure AZL5 or A216 for other taxiways.

5.3.17.10 Recommendation. - Where higher intensities are required, from an
operationalpoint of view, taxiway centre line lights on rapid exit taxiways intended for
use in runway visual range conditions less than a value of 350 m should be in
accordance with the specifications of Appendix 2, Figurd22The number of levels of
brilliancy settings for these lights should be the same as that for the runway centre line
lights.

5.3.17.11Recommendation.- Where taxiway centre line lights are specified as
components of an advanced surface movement guidance and control system and where,
from an @erational point of view, higher intensities are required to maintain ground
movements at a certain speed in very low visibilities or in bright daytime conditions,
taxiway centre line lights should be in accordance with the specifications of Appendix 2,
Figure A217, A218 or A219.

Note - High-intensity centre line lights should only be used in case of an absolute
necessity and following a specific study.

Location

5.3.17.12Recommendation.- Taxiway centre line lights should normally be located
on the taxivay centre line marking, except that they may be 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

5.3.17.13Recommendation.- Taxiway centre line lights on a straightcion of a
taxiway should be spaced at longitudinal intervals of not more than 30 m, except that:

a) larger intervals not exceeding 60 m may be used where, because of the
prevailing meteorological conditions, adequate guidance is provided by such
spacing;

b) intervals less than 30 m should be provided on short straight sections; and

c) on a taxiway intended for use in RVR conditions of less than a value of 350
m, the longitudinal spacing should not exceed 15 m.

5.3.17.14Recommendation.- Taxiway centre line liglston a taxiway curve should

continue from the straight portion of the taxiway at a constant distance from the outside
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edge of the taxiway curve. The lights should be spaced at intervals such that a clear
indication of the curve is provided.

5.3.17.15Reconmendation. - On a taxiway intended for use in RVR conditions of
less than a value of 350 m, the lights on a curve should not exceed a spacing of 15 m and
on a curve of less than 400 m radius the lights should be spaced at intervals of not
greater than 7.5n. This spacing should extend for 60 m before and after the curve.

Note 1- Spacings on curves that have been found suitable for a taxiway intended for
use in RVR conditions of 350 m or greater are:

Curve radius Light spacing
up to 400 m 7.5m
401 mto 899 m 15m
900 m or greater 30m

Note 2- See 3.9.6 and Figure&

Taxiway centre line lights on rapid exit taxiways
Location

5.3.17.16Taxiway centre line lights on a rapid exit taxiway shall commence at a
point at least 60 m liere 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 to reach normal taxiing speed. The lights on that portion
parallel to the runway cére line should always be at least 60 cm from any row of
runway centre line lights, as shown in Figus2®

5.3.17.17The lights shall be spaced at longitudinal intervals of not more than 15 m,
except that, where runway centre line lights are not prdyidegreater interval not
exceeding 30 m may be used.

Taxiway centre line lights on other exit taxiways
Location

5.3.17.18Recommendationd Taxiway centre line lights on exit taxiways other
than rapid exit taxiways should commence at the point where xiheata 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
light should be at least 60 cm from any row of runway centrelilyms, as shown in
Figure 527.

5.3.17.19Recommendation.- The Lightsshouldbe spaced at longitudinal intervals
of not more than 7.5 m.
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Taxiway centre line lights on runways
Location

5.3.17.20Recommendation.- Taxiway centre line lights on a runwayiimng part
of a standard taxroute and intended for taxiing in runway visual range conditions less
than a value of 350 m should be spaced at longitudinal intervals not exceeding 15 m.

Mexit taxiway centre line light

e e e e —€+}— — —— — exit taxiway centre line marking — <+ —
_I_

w

0cm

runway centre line marking
precision approach runway

N category 1l or Il

l T — —— - runway centre ling —— — —— T —
‘ 60 cm
—*—@—ﬁrunway centre line light
60 cm

- —— - — — — —— — exit taxiway centre line marking —— T —
0 cm

YV

exit taxiway centre line light

©
o
o
3

Tolerances for offset runway centre line lights and
taxiway centre line lights to maintain 60 cm separation.

Figure 5-27. Offset runway and taxiway centre line lights

5.3.18 Taxiway edg lights
Application

5.3.18.1Taxiway edge lights shall be provided at the edges of a runway turn pad,
holding bay,de-icing/antticing facility apron, etc. intended for use at night and on a
taxiway not providedvith taxiway centre line lights and interdiéor use at night, except
that taxiway edge lights need not be provided where, considering the nature of the
operations, adequate guidance can be achieved by surface illumination or other means.

Note- See 5.5.5 for taxiway edge markers.

5.3.18.2 Taxiway edge lights shall be provided on a runway forming part of a
standard taxroute and intended for taxiing at night where the runway is not provided
with taxiway centre line lights.

Note- See 8.2.3 for provisions concerning the idteking of runway andaixiway
lighting systems.
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Location

5.3.18.3Recommendation- Taxiway edge lights on a straight section of a taxiway
and on a runway forming part of a standard taaute should be spaced at uniform
longitudinal intervals of not more than 60 m. The lightsaoturve should be spaced at
intervals less than 60 m so that a clear indication of the curve is provided.

Note - Guidance on the spacing of taxiway edge lights on curves is given in the
Aerodrome Design Manu@Doc 9157) Part 4.

5.3.18.4Recommendation.- Taxiway edge lights on a holding bajg-icing/ant
icing facility apron, etc. should be spaced at uniform longitudinal intervals of not more
than 60 m.

5.3.18.5Recommendation.- Taxiway edge lights on a runway turn pad should be
spaced at uniform longidinal intervals of not more than 30 m.

5.3.18.6Recommendation.- The lights should be located as near as practicable to
the edges of the taxiway, runway turn pad, holding deycing/antticing facility apron
or runway, etc. or outside the edges alistance of not more than 3 m.

Characteristics

5.3.18.7Taxiway edge lights shall be fixed lights showing blue. The lights shall
show up to at least 75° above the horizontal and at all angles in azimuth necessary to
provide guidance to a pilot taxiing intleer direction. At an intersection, exit or curve
the lights shall be shielded as far as practicable so that they cannot be seen in angles of
azimuth in which they may be confused with other lights.

5.3.18.8The intensity of taxiway edge lights shall beleast 2 cd from 0° to 6°
vertical, and 0.2 cd at any vertical angles between 6° and 75°.

5.3.19 Runway turn pad lights
Application

5.3.19.1Runway turn pad lights shall be provided for continuous guidance on a
runway turn pad intended for use in runway visaaige conditions less than a value of
350 m, to enable an aeroplane to complete adEgfee turn and align with the runway
centre line.

5.3.19.2 Recommendation.- Runway turn pad lights should be provided on a
runway turn pad intended for use at night.

Location

5.3.19.3Recommendation.- Runway turn pad lights should normally be located on
the runway turn pad marking, except that they may be offset by not more than 30 cm
where it is not practicable to locate them on the marking.
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5.3.19.4Recommendation.- Runway turn pad lights on a straight section of the
runway turn pad marking should be spaced at longitudinal intervals of not more than 15
m.

5.3.19.5Recommendation.- Runway turn pad lights on a curved section of the
runway turn pad marking should notaeed a spacing of 7.5.m

Characteristics

5.3.19.6Runway turn pad lights shall be unidirectional fixed lights showing green
with beam dimensions such that the light is visible only from aeroplanes on or
approaching the runway turn pad.

5.3.19.7Runway turnpad lights shall be in accordance with the specifications of
Appendix 2, Figure A2L3, A2-14 or A215, as appropriate.

5.3.20 Stop bars
Application

Note 1- The provision of stop bars requires their control either manually or
automatically by air traffic service

Note 2- Runwayincursionsmaytakeplacein all visibility or weatherconditions.The
provision of stop barsat runway holding positions and their use at night and in
visibility conditionsgreaterthan 550 m runway visual range can form part of effectve
runwayincursionpreventionmeasures.

5.3.20.1A stop bar shall be provided at every runwejding position serving a
runway when it is intended that the runway will be used in runway visual range
conditions less than a value of 350 m, except where:

a) appropriate aids and procedures are available to assist in preventing
inadvertent incursions dfraffic onto the runway; or
b) operational procedures exist to limit, in runway visual range conditions less
than a value of 550 m, the number of:
1) aircraft on themanoeuvring area to one at a time; and
2) vehicles on the manoeuvring area to the essential minimum.

5.3.20.2Wherethereis more than one stop bar associatedvith a
taxiway/runwayintersection,only one shall be illuminatedatanygiventime.

5.3.20.3Recommendation.- A stop bar should be provided at an intermediate
holding position when it is desired to supplement markings with lights and to provide
traffic control by visual means.

5.3.20.4Stop bars shall be located acrossthe taxiway at the point where it is
desired that traffic stop. Where the additional lights specified in 5.3.20.7 are
provided,these lightshallbelocatednotless thar8 m from thetaxiwayedge.

Characteristics
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5.3.20.5Stop barsshall consistof lights spacedat uniform intervak of no more
than 3 m acrossthe taxiway, showing red in the intendeddirection(s)of approach to
theintersection orunwayholding position.

Note- Where necessartyp enhanceconspicuityof an existingstop bar, extra lights
areinstalleduniformly.

5.320.6 Recommendation - A pair of elevatedlights should be addedto each
end of the stop bar wherethe in- pavementtop bar lights might be obscuredfrom
api | vidawpfa example,by snowor rain, or wherea pilot may be requiredto
stopthe aircraft in a positionso closeo thelights that theyare blockedfrom viewby
thestructureof theaircratt.

5.3.20.7Stop bars installed at a runwhglding position shall be unidirectional and
shall show red in the direction of approach to the runway.

5.3.20.8Where the additional lights specified in 5.3.20.7.are provided, these lights
shall have the same characteristics as the lights in the stop bar, but shall be visible to
approaching aircraft up to the stop bar position.

5.3.20.9The intensity in red light and beamspreadsof stop bar lights shall be in
accordancewith the specificationsin Appendix 2, Figures A212 through A216, as
appropriate.

5.3.20.10Recommendation.- Where stop bars are specified as components of an
advanced surface movement guidanced atontrol 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 condititms jntensity in
red light and beam spreads of stop baghts should be in accordance with the
specifications of Appendix 2, Figure-AZ, A218 or A219.

Note.- High-intensity stop bars should only be used in case of an absolute necessity
and following a specific study.

5.3.20.11Recommendation.- Where a wle beam fixture is required, the intensity
in red light and beam spreads of stop bar lights should be in accordance with the
specifications of Appendix 2, Figure-AZ or A219.

5.3.20.12The lighting circuit shall be designed so that:

a) stop bars locatedcenss entrance taxiways are selectively switchable;
b) stop bars located across taxiways intended to be used only as exit taxiways are

switchable selectively or in groups;

¢) when a stop bar is illuminated, any taxiway centre line lights installed beyond
the stop bar shall be extinguished for a distance of at least 90 m; and

d) stop barsareinterlocked with the taxiway centre line lights so that when the
centre line lights beyond the stop bar are illuminated the stop bar is
extinguished and vice versa.
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Note. - Careis requiredin the designof the electrical systento ensurethat all of
thelights of a stopbar will notfail at the sametime. Guidanceon thisissue iggivenin
the AerodromeDesignManual(Doc 9157) Part 5.

5.3.21 Intermediate holding position ligs
Note - See 5.2.11 for specifications on intermediate holding positiokinga

Application

5.3.21.1Except where a stop bar has been installed, intermediate holding position
lights shall be provided at an intermediate holding position intended fonuseway
visual range conditions less than a value of 350 m.

5.3.21.2 Reconmendation. - Intermediate holding position lights should be
provided at an intermediate holding position where there is no need forastbgo
signals as provided by a stop bar.

Location

5.3.21.3Intermediate holding position lights shall be located along the intermediate
holding position marking at a distance of 0.3 m prior to the marking.

Characteristics

5.3.21.4 Intermediate holding position lights shall consist of three fixed
unidirectional lights showing yellow in the direction of approach to the intermediate
holding position with a light distribution similar to taxiway centre line lights if provided.
The lights shall be disposed symmetrically about and at right angle to ivayaentre
line, with individual lights spaced 1.5 m apart.

5.3.22 De-icing/antticing facility exit lights
Application

5.3.22.1 Recommendation. - De-icing/antticing facility exit lights should be
provided at the exit boundary of a remote-iciag/antricing facility adjoining a
taxiway.

Location

5.3.22.2 Ddcing/antticing facility exit lights shall be located 0.3 m inward of the
intermediate holding position marking displayed at the exit boundary of a remote de
icing/ antticing facility.
Characteristics

5.322.3 Deicing/antticing facility exit lights shall consist of {pavement fixed
unidirectional lights spaced at intervals of 6 m showing yellow in the direction of the

approach to the exit boundary with a light distribution similar to taxiway centre line
lights (see Figure-28).
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Taxiway
=
Minimum separation A
distance (see 3.15.10 and
Tabhle 3-1, column 11} ¥

Intermediate holding =
position marking

De-icing/anti-icing
facility exit light

Figure 5-28. Typical remote deicing/anti-icing facility

5.3.23 Runway guard lights

Note - Runway incursions may take place in all visibility or weather conditions. The use of
runway guard lights at runwakolding positions can formapt of effective runway incursion
prevention measures. Runway guard lights warn pilots, and drivers of vehicles, when operating
on taxiways, that they are about to enter a runway. There are two standard configurations of
runway guard lights as illustrateid Figure 529.

Application

5.3.23.1 Runway guard lights, Configuration A, shall be provided at each
taxiway/runway intersection associated with a runway intended for use in:

a) runway visual range conditions less than a value of 550 m where a stop kar is no

installed; and
b) runway visual range conditions of values between 550 m and 1 200 m where the

traffic density is heavy.
Note 1- Runway guard lights, Configuration B may supplement Configuration A when
deemed necessary.
Note 2- Guidance on the design, apton and the location of runway guard lights
Configuration B is given in th&erodrome Design Manu@Doc 9157), Part 4.

5.3.23.2Recommendation.- As part of runway incursion prevention measures,
runway guard lights, ConfigurationA or B, shouldbe providedat eachtaxiway/runway
intersectionwhererunway incursion hot spotshavebeen identified, andused undeall
weather conditions during day and night.

5.3.23.3Recommendation.- Configuration B runway guardlights should notbe
collocatedwith a stopbar.

5.3.23.4 Where more than one runwelding positions exist at a runway/taxiway
intersection, only the set of runway guard lights associated with the operational Tunway
holding position shall be illuminated.

Location
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5.3.23.5Runway guard lights, Cdiguration A, shall be located at each side of the
taxiwayholding position marking.

5.3.23.6Runway guard lights, Configuration B, shall be located across the taxiway
on the holding side of the runwéakiolding position marking

™ T ~ -

W A pair of unidirectional, ®-—_ Unidirectional flashing
flashing yellow lights yellow lights spaced at
intervals of 3 m

Configuration A Configuration B

Figure 5-29. Runway guard lights
Characteristics

5.3.23.7Runway guard lights, Configuration A, shall consist of two pairs of yellow
lights.

5.3.23.8Recommendation.- Where there is a need to enhance the contrast between
the on and oftate of runway guard lights, Configurati A, intended for use during the
day, a visor of sufficient size to prevent sunlight from entering the lens without
interfering with the function of the fixture should be located above each lamp

Note- Some other device or design, e.g. specially desigpéds, may be used in
lieu of the visor.

5.3.23.9Runway guard lights, Configuration B, shall consist of yellow lights spaced
at intervals of 3 m across the taxiway.

5.3.23.10The light beam shall be unidirectional astall show yellow in the
directionof approach to the runwayholding position.

Note:- For guidance on orientation and aiming of runway guard lights , see the
Aerodrome Design Manual (DOC 9157) part 4.

5.3.23.11Recommendation.- The intensity in yellow light and beam spreads of
lights of Configuration A should be in accordance with the specifications in Appendix 2,
Figure A224.

5.3.23.12Recommendation.- Where runway guard lights are intended for use
during the day, the intensity in yellow light and beam spreads of lights of Confagurati
A should be in accordance with the specifications in Appendix 2, FigugsA2
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5.3.23.13 Recommendation. - Where runway guard lights are specified as
components of an advanced surface movement guidance and control system where
higher light intensities 1@ required, the intensity in yellow light and beam spreads of
lights of Configuration A should be in accordance with the specifications in Appendix 2,
Figure A225.

Note - Higher light intensities may be required to maintain ground movement at a
certain peed in low visibilities.

5.3.23.14Recommendation.- The intensity in yellow light and beam spreads of
lights of Configuration B should be in accordance with the specifications in Appendix 2,
Figure A212.

5.3.23.15Recommendation.- Where runway guard dhts are intended for use
during the day, the intensity in yellow light and beam spreads of lights of Configuration
B should be in accordance with the specifications in Appendix 2, Figug® A2

5.3.23.16 Recommendation. - Where runway guard lights are spked as
components of an advanced surface movement guidance and control system where
higher light intensities are required, the intensity in yellow light and beam spreads of
lights of Configuration B should be in accordance with the specifications ianipp2,
Figure A220.

5.3.23.17The lights in each unit of Configuration A shall be illuminated alternately.

5.3.23.18For Configuration B, adjacent lights shall be alternately illuminated and
alternative lights shall be illuminated in unison.

5.3.23.19The lights shall be illuminated between 30 and 60 cycles per minute and
the light suppression and illumination periods shall be equal and opposite in each light.

Note- The optimum flash rate is dependent on the rise and fall times of the lamps
used. Runwaguard lights, Configuration A, installed on 6.6 ampere series circuits have
been found to look best when operated at 45 to 50 flashes per minute per lamp. Runway
guard lights, Configuration B, installed on 6.6 ampere series circuits have been found to
look best when operated at 30 to 32 flashes per minute per lamp.

5.3.24 Apron floodlighting
(See also 5.3.17.1 and 5.3.18.1)

Application

5.3.24.1Recommendation.- Apron floodlighting should be provided on an apron,
on a deicing/antricing facility and on adesignaed isolated aircraft parking position
intended to be used at night.

Note 1- Where a deécing/antiicing facility is located in close proximity to the
runway and permanent floodlighting could be confusing to pilots, other means of
illumination of the fadity may be required.
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Note 2- The designation of an isolated aircraft parking position is specified in 3.14.

Note 3- Guidance on apron floodlighting is given in tAerodrome Design Manual
(Doc 9157) Part 4.

Location

5.3.24.2Recommendation.- Apron flaodlights should be located so as to provide
adequate illuminatioron all apron service areas, with a minimum of glare to pilots of
aircraft in flight and on the ground, aerodrome and apron controllers, and personnel on
the apron. The arrangement and aimiofyfloodlights should be such that an aircraft
stand receives light from two or more directions to minimize shadows.

Characteristics

5.3.24.3 The gsgetral distribution of apron floodlights shall be such that the colours
used for aircraft marking connectedth routine servicing, and for surface and obstacle
marking, can be correctly identified.

5.3.24.4 Recommendation. - The average illuminance should be at least the
following:

Aircraft stand:

- horizontal illuminanced 20 lux with a uniformity ratio (averagto minimum) of
not more than 4 to 1; and

- vertical illuminanced 20 lux at a height of 2 m above the apron in relevant
directions.

Other apron areas:

- horizontal illuminanced 50 per cent of the average illuminance on the aircraft
stands  with a unifomity ratio (average to minimum) of not more than 4 to 1.

5.3.25 Visual docking guidance system
Application

5.3.25.1A visual docking guidance system shall be provided when it is intended to
indicate, by a visual aid, the precise positioning of an aircraft omiraraft stand and
other alternative means, such as marshallers, are not practicable.

Note - The factors to be considered in evaluating the need for a visual docking
guidance system are in particular: the number and type(s) of aircraft using the aircraft
stand, weather conditions, space available on the apron and the precision required for
manoeuvring into the parking position due to aircraft servicing installation, passenge
loading bridges, etc. See tAerodrome Design ManugDoc 9157),Part 4 - Visual
Aids for guidance on the selection of suitable systems.

Characteristics

5.3.25.2 The system shall provide both azimuth and stopping guidance.
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5.3.25.3 The azimuth guidance unit and the stopping position indicator shall be
adequate for use in all wier, visibility, background lighting and pavement conditions
for which the system is intended both by day and night, but shall not dazzle the pilot.

Note- Care is required in both the design and-gite installation of the system to
ensure that reflection ofuslight, or other light in the vicinity, does not degrade the
clarity and conspicuity of the visual cues provided by the system.

5.3.25.4 The azimuth guidance unit and the stopping position indicator shall be of a
design such that:

a) a clear indicationfanalfunction of either or both is available to the pilot; and
b) they can be turned off.

5.3.25.5 The azimuth guidance unit and the stopping position indicator shall be
located in such a way that there is continuity of guidance between the aircraft stand
markings, the aircraft stand manoeuvring guidance lights, if present, and the visual
docking guidance system.

5.3.25.6The accuracy of the system shall be adequate for the type of loading bridge
and fixed aircraft servicing installations with which itdéskte used.

5.3.25.7Recommendation.- The system should be usable by all types of aircraft for
which the aircraft stand is intended, preferably without selective operation.

5.3.25.8 If selective operation is required to prepare the system for use by a
paricular type of aircraft, then the system shall provide an identification of the selected
aircraft type to both the pilot and the systeperator as a means of ensuring that the
system has been set properly.

Azimuth guidance unit
Location

5.3.25.9 The azinth guidance unit shall be located on or close to the extension of
the stand centre line ahead of the aircraft so that its signals are visible from the cockpit of
an aircraft throughout the docking manoeuvre and aligned for use at least by the pilot
occupyng the left seat.

5.3.25.10Recommendation.- The azimuth guidance unit should be aligned for use
by the pilots occupying both the left and right seats.

Characteristics

5.3.25.11 The azimuth guidance unit shall provide unambiguous left/right guidance
which enables the pilot to acquire and maintain the-iedohe without overcontrolling.

5.3.25.12 When azimuth guidance is indicated by colour change, green shall be used
to identify the centréine and red for deviations from the centre line.
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Stopping posibn indicator

Location

5.3.25.13 The stopping position indicator shall be located in conjunction with, or
sufficiently close to, the azimuth guidance unit so that a pilot can observe both the
azimuth and stop signals without turning the head.

5.3.25.14 Thestopping position indicator shall be usable at least by the pilot
occupying the left seat.

5.3.25.15Recommendation.- The stopping position indicator should be usable by
the pilots occupying both the left and right seats.

Characteristics

5.3.25.16 The spping position information provided by the indicator for a
particular aircraft type shall account for the anticipated range of variations in pilot eye
height and/or viewing angle.

5.3.25.17 The stopping position indicator shall show the stopping pofstidhe
aircraft for which guidance is being provided, and shall provide closing rate information
to enable the pilot to gradually decelerate the aircraft to a full stop at the intended
stopping position.

5.3.25.18 Recommendation. - The stopping positionndicator should provide
closing rate information over a distance of at least 10 m.

5.3.25.19 When stopping guidance is indicated by colour change, green shall be
used to show that the aircraft can proceed and red to show that the stop point has been
reachd except that for a short distance prior to the stop point a third colour may be used
to warn that the stopping point is close.

5.3.26 Advanced visual docking guidance system

Application

Note 1-Advanced visual docking guidance system¥[&S) include those sgshs
that, in addition to basic angdassive azimuth and stop position information, provide pilots
with active (usually sensdrased) guidance information, suchacraft type indication (in
accordance with Doc 8643 Aircraft Type Designators,}jistanceto-go information and
closingspeed. Docking guidance information is usually provided on a single display unit.

Note 2- An AVDGS may provide docking guidance information in three stages: the
acquisition of the aircraft by theystem, the azimuth alignneof the aircraft, and the
stopping position information.

5.3.26.1 Recommendation.- An AVDGS should be provided where it is operationally

desirable to confirm the correatrcraft type for which guidance is being provided and/or to
indicate the stand centre lime use, where more than onepi®vided for.

5.3.26.2 The AVDGS shall be suitable for use by all types of aircraft for which the
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aircraft stand is intended.

5.3.26.3The AVDGS shall be used only in conditions in which its operational
performance is specified.

Note 1- The use of the-XDGS in conditions such as weather, visibility and background
lighting, both by day and nightjould need to be specified.

Note 2- Care is required in both the design and-site installation of the system to
ensure that glare, feection ofsunlight, or other light in the vicinity, does not degrade the
clarity and conspicuity of the visual cues provided by the system.

5.3.26.4The docking guidance information provided by arVRGS shall not
conflict with that provided by aonvenional visual docking guidance system on an
aircraft stand if both types are provided and are in operational useth®d of indicating
that the AVDGS is not in operational use or is unserviceable shall be provided.

Location

5.3.26.5The A-VDGS shall be dcated such that unobstructed and unambiguous

guidance is provided to the persasponsible for, and persons assisting, the docking of the
aircraft throughout the docking manoeuvre.

Note - Usually the pilotin-command is responsible for the docking of deraft.
However, in some circumstances, another person could be responsible and this person may
be the driver of a vehicle that is towing the aircraft.

Characteristics

5.3.26.6The A-VDGS shall provide, at minimum, the following guidance information
atthe appropriate stage of tdecking manoeuvre:

a) an emergency stop indication;

b) the aircraft type and model for which the guidance is provided,;

¢) an indication of the lateral displacement of the aircraft relative to the stand centre
line;

d) the direction of azimth correction needed to correct a displacement from the stand
centre line;

e) an indication of the distance to the stop position;

f) an indication when the aircraft has reached the correct stopping position; and

g) awarning indication if the aircraft goes beyahd appropriate stop position.

5.3.26.7 The AVDGS shall be capable of providing docking guidance
information for all aircraft taxi speedscountered during the dockinganeuver

Note- See théAerodrome Design Manu@Doc 9157), Part 4, for an indicatioof the
maximum aircraft speeds relative to distance to the stopping position.

5.3.26.8 The time taken from the determination of the lateral displacement to its
display shall not result in a deviationtbé aircraft, when operated in normal conditions,
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from the gand centre line greater than 1 m.
5.3.26.9Recommendation.- The information on displacement of the aircraft relative
to the stand centre line ardistance to the stopping position, when displayed, should be
provided with the accuracy specified in Tablé.5

5.3.2610Symbols and graphics used to depict guidance information shall be intuitively
representative of the type ioformation provided.

Note - The use of colour would need to be appropriate and need to follow signal
convention, i.e. red, yellow amgleenmean hazard, caution and normal/correct conditions,
respectively. The effects of colour contrasts would also neectombidered.

5.3.26.11Information on the lateral displacement of the aircraft relative to the stand
centre line shall be provided leas25 m prior to the stop position.

Note - The indication of the distance of the aircraft from the stop position may be-colour
coded and presented at a raded distance proportional to the actual closure rate and
distance of the aircraft approaclgrthe stop point.

5.3.26.12 Continuous closure distance and closure rate shall be provided from at
least 15m prior to the stop position.

5.3.26.13Recommendation - Where provided, closure distance displayed in numerals
should be provided in metre integéoshe stop position and displayed to 1 decimal place at
least 3 m prior to the stop position.

Table 54. AVDGS recommended displacement accuracy

Maximum deviation ¢ Maximum deviation Maximum deviation Maximum deviation
at9m fromstop atl5 mfromstop  at 25 m fronstop

Guidance informatiol  stop position position position position
Azimuth +250 mm +340 mm +400 mm +500 mm
Distance

+500 mm +1 000 mm +1300 mm Not specified

5.3.26.14 Through out the docking manoeuvre, an apgriate means shall be
provided on the A/DGS to indicate th@eed to bring the aircraft to an immediate halt. In
such an event, which includes a failure of th&/BGS, no other informatioshall be
displayed.

5.3.26.15 Provision to initiate an immedidtalt to the docking procedure shall
be made available to personmesponsible for the operational safety of the stand.

5.3.26.16 Recommendation.- The word "stop " in red characters should be displayed
when an immediate cessatiortted docking manoeuwiis required.

5.3.27 Aircraft stand manoeuvring guidance lights
Application

5.3.27.1Recommendation.- Aircraft stand manoeuvring guidance lights should be
provided to facilitate the positioning of an aircraft on an aircraft stand on a paved apron
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or on a deicing/antticing facility intended for use in poor visibility conditions, unless
adequate guidance is provided by other means.

Location

5.3.27.2 Aircraft stand manoeuvring guidance lights shall be collocated with the
aircraft stand markings.

Characteristics

5.3.27.3Aircraft stand manoeuvring guidance lights, other than those indicating a
stop position, shall be fixed yellow lights, visible throughout the segments within which
they are intended to provide guidance.

5.3.27.4Recommendation.- The lights used tdelineate leadn, turning and lead
out lines should be spaced at intervals of not more than 7.5 m on curves and 15 m on
straight sections.

5.3.27.5 The lights indicating a stop position shall be fixed, unidirectional lights,
showing red.

5.3.27.6Recommadation. - The intensity of the lights should be adequate for the
condition of visibility and ambient light in which the use of the aircraft stand is intended.

5.3.27.7Recommendation: The lighting circuit should be designed so that the
lights may be swihed on to indicate that an aircraft stand is to be used and switched off
to indicate that it is not to be used.

5.3.28 Road-holding position light
Application

5.3.28.1 A roa¢holding position light shall be provided at each rbatting
position serving a runwawhen it is intended that the runway will be used in runway
visual range conditions less than a value of 350 m.

5.3.28.2Recommendation.- A roadholding position light should be provided at
each roadholding position serving a runway when it is intendeat the runway will be
used in runway visual range conditions of values between 350 m and 550 m.

Location

5.3.28.3 A roa¢holding position light shall be located adjacent to the holding
position marking 1.5 m ( + or 0.5 m) from one edge of the road, ileft or right as
appropriate to the local traffic regulations.

Note- See 9.9 for the mass and height limitations and frangibility requirements of
navigation aids located on runway strips.

Characteristics

5.3.28.4 The roatiolding position light shall coprise:
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a) a controllable red (stop)/green (go) traffic light; or
b) a flashingred light.
Note- It is intended that the lights specified in spdragraph a) be controlled by the

air traffic services.

5.3.28.5 The roatiolding position light beam shall be uneiitional and aligned so
as to be visible to the driver of a vehicle approaching the holding position.

5.3.28.6 The intensity of the light beam shall be adequate for the conditions of
visibility and ambient light in which the use of the holding positiomtiended, but shall
not dazzle the driver.

Note - The commonly used traffic lights are likely to meet the requirements in
5.3.28.5 and 5.3.28.6.

5.3.28.7 The flash frequency of the flashirgl light shall be between 30 and 60
flashesper minute.

5.3.29 No-entrybar

Note- Runway incursions may take place in all visibility or weather conditions. The
useof noentry bars can form part of fefctive runway incursion prevention measures.

Application

5.3.29.1Recommendationd A noentry bar should be provided acrosdaxiway
which is intended to be used as an exit only taxiway to assist in preventing inadvertent
access ofraffic to that taxiway.

Location

5.3.29.2Recommendationd A nc-entry bar should be located across the taxiway
at the end of an exit only taxiway ek it is desired to preveiraffic from entering the
taxiway in the wrong direction.

5.3.29.3Recommendation- A na-entry bar should be elwcated with a neentry
sign and /or a neentry marking.
Characteristics

5.3.29.4Recommendationd A noentry bar $iould consist of unidirectional lights
spaced at uniform intervals of no more than 3 m showing red in the intended direction(s)
of approach to the runway.

Note- Where necessary to enhance conspicuity, extra lights are installed uniformly.

5.3.29.5Recommaendation. - A pair of elevated lights should be added to each end
of the neentry bar where the ipavement no entry bar lights might be obscured from a
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pilotds vi ew, for exampl e, by snow or rair
aircraft in a position so close to the lights that they are blocked from view by the
structure of the aircratft.

5.3.29.6The intensity in red light and beam spreads eEntyy bar lights shall be in
accordance with the specifications in Appendix 2, FigureslAZhroughA2-16, as
appropriate.

5.3.29.7Recommendation.- Where neentry bars are specified as components of an
advanced surface movement guidance and control system and where, from an
operational point of view, higher intensities are required to maintain gronodements
at a certain speed in very low visibilities or in bright daytime conditions, the intensity in
red light and beam spreads of-eatry bar lights should be in accordance with the
specifications of Appendix 2, Figure-AZ, A218 or A219.

Note.- High-intensity neentry bars are typically used only in case of an absolute
necessity and following a specific study.

5.3.29.8Recommendation.- Taxiway centre line lights installed beyond the-emry bar,
looking in the direction of the runway, shall rio& visible when viewed from the taxiway.

5.3.30 Runway status lights

Introductory Note- Runway status lights (RWSL) is a type of autonomous runway

incursion warning system (ARIWS). The two basic visual components of RWSL are

runway entrance lights (RELs) anakeoff hold lights (THLS). Either may be installed

by itself, but the two components are designed to be complementary to each other.
Location

5.3.30.1 Where provided, RELs shall be offset 0.6 m from the taxiway centre line
on the opposite side to the taxiway terine lights and begin 0.6 m before the runway
holding position extending to the edge of the runway. An additional single light shall be
placed on the runway 0.6 m from the runway centre line and aligned with the last two
taxiway RELSs.
Note -Where twoor more runwayholding positions are provided, the runway
holding position referred is that closest to the runway.

5.3.30.2 RELs shall consist of at least five light units and shall be spaced at a
minimum of 3.8 m and a maximum of 15.2 m longitudinally, dependipgn the
taxiway length involved, except for a single light installed near the runway centre line.

5.3.30.3 Where provided, THLs shall be offset 1.8 m on each side of the runway
centre line lights and extend, in pairs, starting at a point 115 m from the begainire
runway and, thereafter, every 30 m for at least 450 m.

Note- Additional THLs may be similarly provided at the starting point of the-tdike
roll.
Characteristics
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5.3.30.4 Where provided, RELs shall consist of a single line of fixed in pavement
lights showing red in the direction of aircraft approaching the runway.

5.3.30.5 RELs shall illuminate as an array at each taxiway/runway intersection
where they are installed less than 2 seconds after the system determines a warning is
needed.

5.3.30.6 Intensity and beam spad of RELs shall be in accordance with the
specifications of Appendix 2, Figures A2 and A214.
Note- Consideration for reduced beam width may be required for some REL lights at
acute angled runway/taxiway intersections to ensure the RELs are ibt¢ tisaircraft
on the runway.

5.3.30.7 Where provided, THLs shall consist of two rows of fixed in pavement
lights showing red facing the aircraft taking off.

5.3.30.8 THLs shall illuminate as an array on the runway less than 2 seconds after
the system determines a wieis needed.

5.3.30.9 Intensity and beam spread of THLs shall be in accordance with the
specifications of Appendix 2, Figure AZb.

5.3.30.10 Recommendationd RELs and THLs should be automated to the extent
that the only control over each system will be to disable oheth systems.

5.4 Signs

5.4.1 General
Note- Signs shall be either fixed message signs or variable message signs. Guidance
on signs is contained in teerodrome Design ManuélDoc 9157) Part 4.

Application

5.4.1.1 Signs shall be provided to convey a mandatstyuction, information on a
specific location or destination on a movement area or to provide other information to
meet the requirements of 9.8.1.

Note-See 5.2.17 for specifications on information marking.
5.4.1.2Recommendation.- A variable messagegn should be provided where:

a) the instruction or information displayed on the sign is relevant only during a
certain period of time; and/or
b) there is a need for variable paetermined information to be displayed on
the sign to meet the requirements of 9.8.1
Characteristics

5.4.1.3 Signs shall be frangible. Those located near a runway or taxiway shall be
sufficiently low to preserve clearance for propellers and the engine pods of jet aircraft.
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The installed height of the sign shall not exceed the dimenkmarsin the appropriate
column of Table %

5.4.1.4 Signs shall be rectangular, as shown in FiguBgsahd 531 with the longer

side horizontal.

5.4.1.5 The only signs on the movement area utilizing red shall be mandatory
instruction signs.

5.4.1.6 The nscriptions on a sign shall be in accordance with the provisions of

Appendix 4.

Table 5-5. Location distance for taxiing guidance signs including runway exit signs

Sign height (mm)

Perpendicular
distance from
defined taxiway

Perpendicular
distance from
defined runway

Code Face Installed pavement edge tc pavement edge to
number Legend (mm) (max) near side osign near side of sign
lor2 200 300 700 511m 3-10m
lor2 300 450 900 511m 3-10m
3or4d 300 450 900 11-21'm 815m
3or4 400 600 1100 11-21'm 815m
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Runway designation
of a runway extremity

Indicates a runway-holding position at a runway extremity
(Example) 2 5

Runway designation
of both extremities
of a runway
(Example)

Indicates a runway-holding position located at

2 5 — O r taxiway/runway intersection other than runway extremity

Indicates a category | runway-holding position

Category | hold

position : 3 5 C AT I at the threshold of runway 25

(Example)

Category Il hold Indicates a category Il runway-holding position
position 2 5 C at the threshold of runway 25

(Example)

Category Il hold
position
(Example)

Indicates a category Ill runway-holding

2 5 C AT m position at the threshold of runway 25

Category Il and IlI
hold position
(Example)

Indicates a joint category Il and IlI

runway-holding position at the
threshold of runway 25

Category |, Il and 11l Indicates a joint category I, Il and Il

hold position runway-holding position at the
(Exar?mple; 2 ; CA I I/I/ m threshold of runway 25
NO ENTRY Indicates that entry to an area is prohibited

Runway-holding
position
(Example)

Indicates a runway-holding position (in accordance with 3.12.3)

Figure 5-30. Mandatory instruction signs

5.4.1.7 Signs shall be illuminated in accordance with the provisions of Appendix 4
when intended for use:

a) in runway visual range conditions less than a value of 800 m; or
b) at night in associatiowith instrument runways; or
c) at night in association with nanstrument runways where the code number
is3or4.
5.4.1.8 Signs shall beetro reflectiveand/or illuminated in accordance with the

provisions of Appendix 4 when intended for use at night iso@ation with non
instrument runways where the code number is 1 or 2.

5.4.1.9 A variable message sign shall show a blank face when not in use.

5.4.1.10 In case of failure, a variable message sign shall not provide information that
could lead to unsafe aoh from a pilot or a vehicle driver.
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5.4.1.11Recommendationd The time interval to change from one message to
another on a variable message sign should be as short as practicable and should not
exceed 5 seconds.

LEFT SIDE RIGHT SIDE

(—CEC—)

DIRECTION/LOCATION/DIRECTION

I:I(—C—) <APRON

LOCATION/DIRECTION DESTINATION
B
LOCATION/RUNWAY VACATED RUNWAY VACATED/LOCATION
G NG2 G- G2~
e RUNWAY EXIT Z\IWAY EXIT
cElB~[C
LOCATION :ECTION/LOCATION/DIRECTION/DIRECz

¢D|«C|REFJ D~[Co|EN

DIRECTION/DIRECTION/DIRECTION/LOCATION/DIRECTION/DIRECTION/DIRECTION

€2500m| 2500m-

INTERSECTION TAKE-OFF

Figure 5-31. Information signs

5.4.2 Mandatoryinstruction signs
Note - See Figure 80 for pictorial representation of mandatory instruction signs
and Figure 532 for examples of locating signs at taxiway/runway intersections.

Application

5.4.2.1 A mandatory instruction sign shall be provided totifjea location beyond
which an aircraft taxiing or vehicle shall not proceed unless authorized by the aerodrome
control tower.
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5.4.2.2 Mandatory instruction signs shall include runway designation signs, category
[, Il or 1l holding position signs, runwalolding position signs, roalolding position
signs and NO ENTRY signs.

Note- See 5.4.7 for specifications roadholding position signs

5.4. 2.3 A p a tholdng positorAmarkingushall beysupplemented at a
taxiway/runway intersection or anmway/runway intersection with a runway designation
sign.

5.4.2. 4 A p adldeg positibnBrarkingshratwoe supplemented with a
category I, Il or Il holding position sign.

5.4.2.5 A p aithaldng positibnAmarkinguatnawuswanplding position
established in accordance with 3.12.3 shall be supplemented with a rboldag
position sign.

Note- See 5.2.10 for specifications on rurywreolding position marking

5.4.2.6 Recommendation. - A runway designation sign at a taxiway/runway
intersection should be supplemented with a location sign in the outboard (farthest from
the taxiway) position, as appropriate

Note- See 5.4.3 for charactistics of location signs
5.4.2.7 ANO ENTRY sign shall be provided when emttyg an area is prohilatl.
Location

5.4.2.8 A runway designation sign at a taxiway/runway intersection or a
runway/runway intersection shall be located on each side of the rem@ing position
marking facing the direction of approach to the runway.

5.4.2.9 A category I, Il oHl holding position sign shall be located on each side of
the runwayholding position marking facing the direction of the approach to the critical
area.

5.4.2.10 A NO ENTRY sign shall be located at the beginning of the area to which
entrance is prohibiteon each side of the taxiway as viewed by the pilot.

5.4.2.11 A runwasholding position sign shall be located on each side of the runway
holding position established in accordance with 3.12.3, facing the approach to the
obstacle limitation surface or LS critical/sensitive area, as appropriate.
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NON-INSTRUMENT, NON-PRECISION, TAKE-OFF RUNWAYS

N | i
RS X
" 27 AR
A
PRECISION APPROACH RUNWAYS
> A & A A
X
L Y
cATEGORY (AL 27 |9 27 AN
(A 27 | 57 AR 27 CAT 1™ 57 CAT I RS
A ‘A
N i & 7 S—
' , ' :
CATEGORY II Y
(A 27 %8l 27 AR
(A 27 =) 27 AR 27 CAT IL [ 57 CAT 11
A A
& e 5 |- S—
j - X
5 Y
CATEGORY I
(AL 27 |9 27 AR

(A 27 W81 57 A 27 CAT I 8857 CAT TIT [
A A

Nt istance X is established in accordance with Talle 3-2. Distance Y is established at the edge of the IES/MLS
SRV eI e

Figure 5-32. Examples of sign positions at taxiway/runway intersections
Characteristics

5.4.2.12 A mandatory instruction sign shall consist of an inscription in white on a red
background.

5.4.2.13 Recommendation-Whee, owing to environmental or other factors, the
conspicuity of the inscription onmaandatory instruction sign needs to be enhanced, the
outside edge of the white inscription should be supplemented by ablawi measuring 10
mm in width for runway @e numbers 1 and 2, and 20 mm in width for runway code
numbers 3 and 4.

5.4.2.14 The inscription on a runway designation sign shall consist of the runway
designations of the intersecting runway properly oriented with respect to the viewing
position of thesign, except that a runway designation sign installed in the vicinity of a
runway extremity may show the runway designation of the concerned runway extremity
only.
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5.4.2.15 The inscription on a category I, Il, 1l , joint I/l or joint | /1I/11I/ holdjn
position sign shall consist of the runway designator followed by CAT |, CAT Il, CAT Il
,CAT II/lIl or CAT I/ I/l as appropriate.

5.4.2.16The inscription on &0 ENTRY sign shall be in accordance with Figur8®

5.4.2.17 The inscription on a runwhglding position sign at a runwdolding
position established in accordance with 3.12.3 shall consist of the taxiway designation
and a number.

5.4.2.18 Wherénstalled, thanscriptions/ symbol f Figure-80 shall be used:

5.4.3 Information signs
Note- See Fgure 531 for pictorial representations of information signs

Application

5.4.3.1 An information sign shall be provided where there is an operational need to
identify by a sign, a specific location, or routing (direction or destination) information.

5.4.3.2Information signs shall include: direction signs, location signs, destination
signs, runway exit signs, runway vacated signs and intersectiooffaigns.

5.4.3.3 A runway exit sign shall be provided where there is an operational need to
identify a runway exit.

5.4.3.4 A runway vacated sign shall be provided where the exit taxiway is not
provided with taxiway centre line lights and there is a need to indicate to a pilot leaving
a runway the perimeter of the ILS/MLS critical/sensitive area or the lodge ef the
inner transitional surface whichever is farther from the runway centre line.

Note- See 5.3.7 for specifications on colour coding taxiway centre line lights.

5.4.3.5Recommendation.- An intersection takeff sign should be provided when
thereis an operational need to indicate the remaining takeun available (TORA) for
intersection takeffs.

5.4.3.6Recommendation.- Where necessary, a destination sign should be provided
to indicate the direction to a specific destination on the aerodr@meh as cargo area,
general aviation, etc.

5.4.3.7 A combined location and direction sign shall be provided when it is intended
to indicate routing information prior to a taxiway intersection.

5.4.3.8 A direction sign shall be provided when there is perational need to
identify the designation and direction of taxiways at an intersection.

5.4.3.9Recommendationd A location sign should be provided at an intermediate
holding position.
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5.4.3.10 A location sign shall be provided in conjunction with a ayndesignation
sign except at a runway/runway intersection.

5.4.3.11 A location sign shall be provided in conjunction with a direction sign,
except that it may be omitted where an aeronautical study indicates that it is not needed.

5.4.3.12Recommendation.- Where necessary, a location sign should be provided
to identify taxiways exiting an apron or taxiways beyond an intersection.

5.4.3.13Recommendation.- Where a taxiway ends at an intersection such as a
600T66 and it i s n e ¢ e gal@ rdiyectian sign i addéon atherf y
appropriate visual aid should be used.

Location

5.4.3.14 Except as specified in 5.4.3.16 and 5.4.3.24 information signs shall,
wherever practicable, be located on the-hefhd side of the taxiway in accordance with
Table5-5.

5.4.3.15 At a taxiway intersection, information signs shall be located prior to the
intersection and in line with thiatermediate holding positiomarking. Where there is
no intermediate holding position marking, the signs shall be installedsatoi@an from
the centre line of the intersecting taxiway where the code number is 3 or 4 and at least 40
m where the code number is 1 or 2.

Note -A location sign installed beyond a taxiway intersection may be installed on
either side of a taxiway.

5.4.3.16A runway exit sign shall be located on the same side of the runway as the
exit is located (i.e. left or right) and positioned in accordance with Table 5

5.4.3.17 A runway exit sign shall be located prior to the runway exit point in line
with a positionat least 60 m prior to the point of tangency where the code number is 3 or
4, and at least 30 m where the code numberis 1 or 2.

5.4.3.18 A runway vacated sign shall be located at least on one side of the taxiway.
The distance between the sign and thdredme of a runway shall be not less than the
greater of the following:

a) the distance between the centre line of the runway and the perimeter of the
ILS/MLS critical/sensitive area; or

b) the distance between the centre line of the runway and the éulgerof the
inner transitional surface.

5.4.3.19 Where provided in conjunction with a runway vacated sign, the taxiway
location sign shall be positioned outboard of the runway vacated sign.

5.4.3.20 An intersection tak@f sign shall be located at theftidhand side of the
entry taxiway. The distance between the sign and the centre line of the runway shall be
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not less than 60 m where the code number is 3 or 4 and not less than 45 m where the
code numberis 1 or 2.

5.4.3.21 A taxiway location sign instadlen conjunction with a runway designation
sign shall be positioned outboard of the runway designation sign.

5.4.3.22Recommendation.- A destination sign should not normally be collocated
with a location or direction sign.

5.4.3.23 An information sign ot than a location sign shall not be collocated with a
mandatory instruction sign.

5.4.3.24Recommendation.- A direction sign, barricade and/or other appropriate
vi sual aid used to identify a 66T606 inter:
the intersection facing the taxiway.

Characteristics

5.4.3.25 An information sign other than a location sign shall consist of an inscription
in black on a yellow background.

5.4.3.26 A location sign shall consist of an inscription in yellow on a black
backgound and where it is a sta@atbne sign shall have a yellow border.

5.4.3.27 The inscription on a runway exit sign shall consist of the designator of the
exit taxiway and an arrow indicating the direction to follow.

5.4.3.28 The inscription on a runway a#ed sign shall depict the pattern A runway
holding position marking as shown in Figur85

5.4.3.29 The inscription on an intersection taklesign shall consist of a numerical
message indicating the remaining také run available in metres plus anraw,
appropriately located and oriented, indicating the direction of theafflkes shown in
Figure 531

5.4.3.30 The inscription on a destination sign shall comprise an alpha,
alphanumerical or numerical message identifying the destination plus an arrow
indicating the direction to proceed as shown in Figugd 5

5.4.3.31 The inscription on a direction sign shall comprise an alpha or
alphanumerical message identifying the taxiway(s) plus an arrow or arrows appropriately
oriented as shown in Figure®&.

5.4.3.32 The inscription on a location sign shall comprise the designation of the
location taxiway, runway or other pavement the aircraft is on or is entering and shall not
contain arrows.

5.4.3.33Recommendation.- Where it is necessary to identify each ofeaaies of
intermediate holding positions on the same taxiway, the location sign should consist of
the taxiway designation and a number.
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5.4.3.34Where a location sign and direction signs are used in combination:

a) all direction signs related to left turneadl be placed on the left side of the
location sign and all direction signs related to right turns shall be placed on
the right side of the location sign, except that where the junction consists of
one intersecting taxiway, the location sign may altevedtibe placed on the
left hand side;

b) the direction signs shall be placed such that the direction of the arrows departs
increasingly from the vertical with increasing deviation of the corresponding
taxiway;

c) an appropriate direction sign shall be placedt to the location sign where
the direction of the location taxiway changes significantly beyond the
intersection; and

d) Adjacentdirection signs shall be delineated by a vertical black line as shown
in Figure 531

5.4.3.35 A taxiway shall be identifieoly a designatothat is used only once on an

aerodromecomprising asingle letter, two letters or a combination of a letter or letters
followed by a number.

5.4.3.36Recommendation- When designating taxiways, the use of words such as
inner and outer shodlbe avoided wherever possible

5.4.3.37 When designating taxiways, the use of the letters I, O or X shall not be used
to avoid confusion with numerals 1, 0 and closed marking.

5.4.3.8 The use of numbers alone on the manoeuvring area shall be resertred for
designation of runways.

5.4.3.39Recommendation- Apron stand designators should not be the same as
taxiway designators.

5.4.4 VOR aerodrome chegjoint sign
Application

5.4.4.1 When a VOR aerodrome chguknt is established, it shall be indicated by a
VOR aerodrome cheegoint marking and sign.

Note- See 5.2.12 for VOR aerodrome checdint marking.
Location

5.4.4.2 A VOR aerodrome chegloint sign shall be located as near as possible to the
checkpoint and so that the inscriptions are visible from thekpa of an aircraft
properly positioned on the VOR aerodrome chpolat marking.

Characteristics
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5.4.4.3 A VOR aerodrome chegloint sign shall consist of an inscription in black on
a yellow background.

VOR 116.3 T47° |- VOR 116.3
147°

(A) (B)
Where no DME is collocated with the VOR

VOR 116.3 147° 4.3w| | VOR 116.3
147° 4 .3NM

(©) D)
Where a DME is collocated with the VOR

Figure 5-33. VOR aerodrome checkpoint sign

5.4.44 Recommendationd The inscriptions on a VOR chepkint sign should be
in accordance with one of the alternatives shown in Figui@3%n which:

VOR is an abbreviation identifying this as a VOR cheoint;
116.3 is an example of the radio frequencytiod VOR concerned;

147° is an example of the VOR bearing, to the nearest degree, which should be
indicated at the VOR chegoint; and

4.3 NM is an example of the distance in nautical miles to a DME collocated with
the VOR concerned.

Note- Tolerancesdr the bearing value shown on the sign are given in Annex 10,
Volume 1, Attachment E. It will be noted that a chgméint can only be used
operationally when periodic checks show it to be consistently wihih degrees of the
stated bearing.

5.4.5 Aerodromedentification sign
Application

5.4.5.1Recommendation.- An aerodrome identification sign should be provided at
an aerodrome where there is insufficient alternative means of visual identification.

Location
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5.4.5.2Recommendation.- The aerodrome identifation sign should be placed on
the aerodrome so as to be legible, in so far as is practicable, at all angles above the
horizontal.

Characteristics
5.4.5.3 The aerodrome identification sign shall consist of the name of the aerodrome.

5.4.5.4Recommendation.- The colour selected for the sign should give adequate
conspicuity when viewed against its background.

5.4.5.5Recommendation.- The characters should have a height of not less than 3
m.

5.4.6 Aircraft stand identification signs
Application

5.4.6.1 Recommendaton. - An aircraft stand identification marking should be
supplemented with an aircraft stand identification sign where feasible.

Location

5.4.6.2Recommendation.- An aircraft stand identification sign should be located
So as to be clearly visible frometcockpit of an aircraft prior to entering the aircraft
stand.

Characteristics

5.4.6.3Recommendation.- An aircraft stand identification sign should consist of an
inscription in black on a yellow background.

5.4.7 Roadholding position sign
5.4.7.1 A roaeholding position sign shall be provided at all road entrances to a
runway.

Location

5.4.7.2 The roadholding position sign shall be located 1.5 m from one edge of the
road (left or right as appropriate to the local traffic regulations) at the holding position.

Characteristics

5.4.7.3 A roaeholding position sign shall consist of an inscription in white on a red
background.

5.4.7.4 The inscription on a rodwblding position sign shall be in the national
language, be in conformity with the local traffic regulati@md include the following:

a) arequirement to stop; and
b) where appropriate:
1) a requirement to obtain ATC clearance; and

September 202 Pagel76



Civil Aviation Requirements for Aerodromez CAR14, Part 1
2) location designator.

Note - Examples of roadholding position signs are contained in tAerodrome
Design Manua(Doc 9157), Part 4.

5.4.7.5 A roaeholding position sign intended for night use shall be retro reflective or
illuminated.

5.5Markers
5.5.1 General

Markers shall be frangible. Those located near a runway or taxiway shall be
sufficiently low to preserve clearance for propellers andtifi®@ engine pods of jet
aircraft.

Note 1- Anchors or chains, to prevent markers which have broken from their
mounting from blowing away, are sometimes used.

Note 2- Guidance on frangibility of markers is given in tAerodrome Design
Manual(Doc 9157) Part 6.

5.5.2 Unpaved runway edge markers
Application

5.5.2.1 Recommendation.- Markers should be provided when the extent of an
unpaved runway is not clearly indicated by the appearance of its surface compared with
that of the surrounding ground.

Location

5.5.22 Recommendation.- Where runway lights are provided, the markers should
be incorporated in the light fixtures. Where there are no lights, markers of flat
rectangular or conical shape should be placed so as to delimit the runway clearly.

Characteristics

5.5.2.3 Recommendation- The flat rectangular markers should have a minimum
size of 1 m by 3 m and should be placed with their long dimension parallel to the runway
centre line. The conical markers should have a height not exceeding 50 cm.

5.5.3 Stopway edge maeks
Application

5.5.3.1Recommendation.- Stopway edge markers should be provided when the
extent of a stopway is not clearly indicated by its appearance compared with that of the
surrounding ground.

Characteristics
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5.5.3.2 The stopway edge markers shallsofficiently different from any runway
edge markers used to ensure that the two types of markers cannot be confused.

Note. -Markers consisting of small vertical boards camouflaged on the reverse side,
as viewed from the runway, have proved operatiorabeptable.

5.5.4 Edge markers for snowovered runways
Application

5.5.4.1Recommendation.- Edge markers for sneaovered runways should be used
to indicate the usable limits of a sn@evered runway when the limits are not otherwise
indicated.

Note- Runwaylights could be used to indicate the limits.

Location

5.5.4.2Recommendation- Edge markers for sneeovered runways should be placed
along the sides of the runway at intervals of not more than 100 m, and should be located
symmetrically about the runwagrmtre line at such a distance from the centre line that
there is adequate clearance for wing tips and power plants. Sufficient markers should be
placed across the threshold and end of the runway.

Characteristics

5.5.4.3Recommendation- Edge markers for sw-covered runways should consist
of conspicuous objects such as evergreen trees about 1.5 m high, ewdight
markers.

5.5.5 Taxiway edge markers
Application

5.5.5.1Recanmendation. - Taxiway edge markers should be provided on a taxiway
where the code numbis 1 or 2 and taxiway centre line or edge lights or taxiway centre
line markers are not provided.

Location

5.5.5.2Recommendation.- Taxiway edge markers should be installed at least at the
same locations as would the taxiway edge lights had they bedn us

Characteristics
5.5.5.3 A taxiway edge marker shall be retro reflective blue.

5.5.5.4Recommendation: The marked surface as viewed by the pilot should be a
rectangle and should have a minimum viewing area of 150 cm?.
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5.5.5.5 Taxiway edge markers shia#t frangible. Their height shall be sufficiently
low to preserve clearance for propellers and for the engine pods of jet aircratft.

5.5.6 Taxiway centre line markers
Application

5.5.6.1Recommendation- Taxiway centre line markers should be provided on a
taxiway where the code number is 1 or 2 and taxiway centre line or edge lights or
taxiway edge markers are not provided.

5.5.6.2Recommendation- Taxiway centre line markers should be provided on a
taxiway where the code number is 3 or 4 and taxiway centréidints are not provided
if there is a need to improve the guidance provided by the taxiway centre line marking.

Location

5.5.6.3Recommendation- Taxiway centre line markers should be installed at least
at the same location as would taxiway centre linetBchad they been used.

Note- See 5.317.12 for the spacing of taxiway centre line lights.

5.5.6.4Recommendation- Taxiway centre line markers should normally be located
on the taxiway centre line marking except that they may be offset by not mo3@ ttran
where it is not practicable to locate them on the marking.

Characteristics
5.5.6.5 A taxiway centre line marker shall be retro reflective green.

5.5.6.6Recommendaton.- The marked surface as viewed by the pilot should be a
rectangle and should haeminimum viewing area of 20 cmz2.

5.5.6.7 Taxiway centre line markers shall be so designed and fitted as to withstand
being run over by the wheels of an aircraft without damage either to the aircraft or to the
markers themselves.

5.5.7 Unpaved taxiway edge marise
Application

5.5.7.1Recommendation- Where the extent of an unpaved taxiway is not clearly
indicated by its appearance compared with that of the surrounding ground, markers
should be provided.

Location

5.5.7.2Recommendation- Where taxiway lights arerpvided, the markers should
be incorporated in the light fixtures. Where there are no lights, markers of conical shape
should be placed so as to delimit the taxiway clearly.
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5.5.8 Boundary markers

Application

5.5.8.1Boundary markers shall be provided at an aerodromeravithe
landing area has no runway.

Location

5.5.8.2 Boundary markers shall be spaced along the boundary of the landing area at
intervals of not more than 200 m, if the type shown in Figu® 3s used, or
approximately 90 m, if the conical type is usethva marker at any corner.

Characteristics

5.5.8.3Recommendation- Boundary markers should be of a form similar to that shown

in Figure 5-34, or in the form of a cone not less than 50 cm high and not less than 75 cm
in diameter at the base. The markensusld be coloured to contrast with the background
against which they will be seen. A single colour, orange or red, or two contrasting
colours, orange and white or alternatively red and white, should be used, except where
such colours merge with the backgnal.

Figure 5-34. Boundary markers
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CHAPTER SIX: VISUAL AIDS FOR DENOTING OBSTACLES

6.1 Objects to be marked and/or lighted
Notel - The marking and/or lighting of obstacles is intended to reduce hazards to
aircraft by indicating the presence of the tdzdes. It does not necessarily reduce
operating limitations which may be imposed by an obstacle.

Note.2 An autonomous aircraft detection system may be installed on or near an
obstacle (or group of obstacles such as wind farms), designed to operatghtiegli
only when the system detects an aircraft approachingbstacle,in order to reduce
light exposure to local residents. Guidance on the design and installation of an
autonomous aircraft detection system is available in the Aerodrome Design Manual
(DOC 9157) Part 4. The availability of such guidance is not intended to imply that such
a system has to be provided.

6.1.1 Objects within the lateral boundaries of the obstacle limitation surfaces

6.1.1.1 Vehicles and other mobile objects, excluding airooafthe movement area
of an aerodrome are obstacles and shall be marked and, if the vehicles and aerodrome are
used at night or in conditions of low visibility, lighted, except that aircraft servicing
equipment and vehicles used only on aprons may bapxe

6.1.1.2 Elevated aeronautical ground lights within the movement area shall be
marked so as to be conspicuous by day. Obstacle lights shall not be installed on elevated
ground lights or signs in the movement area.

6.1.1.3 All obstacles within the distee specified in Table-B, column 11 or 12,
from the centre line of a taxiway, an apron taxiway or aircraft stand taxilane shall be
marked and, if the taxiway, apron taxiway or aircraft stand taxilane is used at night,
lighted.

6.1.1.4 Recommendation- A fixed obstacle that extends aboveakeoff climb
surface within 800 m of the inner edge of the tadf climb surface should be marked
and, if the runway is used at night, lighted, except that:

a) such marking and lighting may be omitted when the obstadbielded by
another fixed obstacle;

b) the marking may be omitted when the obstacle is lighted by madiemsity
obstacle lights, Type A, by day and its height above the level of the
surrounding ground does not exceed 150 m;

c) the marking may be omitted @i the obstacle is lighted by higitensity
obstacle lights by day; and

d) the lighting may be omitted where the obstacle is a lighthouse and an
aeronautical study indicates the lighthouse light to be sufficient.

6.1.1.5Recommendation: A fixed object, othethan an obstacle, adjacent to a

takeoff climb surface should be marked and, if the runway is used at night, lighted if

September 202 Pagel82



Civil Aviation Requirements for Aerodromez CAR14, Part 1

such marking and lighting is considered necessary to ensure its avoidance, except that
the marking may be omitted when:

a) the object idighted by mediunantensity obstacle lights, Type A, by day and
its height above the level of the surrounding ground does not exceed 150 m;
or

b) the object is lighted by higimtensity obstacle lights by day.

6.1.1.6 A fixed obstacle that extends above ppr@ach surface within 3 000 m of
the inner edger above a transitional of the approach surface shall be marked and, if the
runway is used at night, lighted, except that:

a) such marking and lighting may be omitted when the obstacle is shielded by
another fked obstacle;

b) the marking may be omitted when the obstacle is lighted by medi@msity
obstacle lights, Type A, by day and its height above the level of the
surrounding ground does not exceed 150 m;

c) the marking may be omitted when the obstacle is layltg highintensity
obstacle lights by day; and

d) the lighting may be omitted where the obstacle is a lighthouse and an
aeronautical study indicates the lighthouse light to be sufficient.

6.1.1.7Recommendation.- A fixed obstaclethat extenchbove a horizotal surface
should be marked and, if the aerodrome is used at night, lighted except that:

a) such marking and lighting may be omitted when:
1) the obstacle is shielded by another fixed obstacle; or

2) for a circuit extensively obstructed by immovable objectiewain,
procedures have been established to ensure safe vertical clearance
below prescribed flight paths; or

3) an aeronautical study shows the obstacle not to be of operational
significance;

b) the marking may be omitted when the obstacle is lighted Bymatensity
obstacle lights, Type A, by day and its height above the level of the

surrounding ground does not exceed 150 m;

c) the marking may be omitted when the obstacle is lighted byirigsity
obstacle lights by day; and

d) the lighting may be omitteavhere the obstacle is a lighthouse and an
aeronautical study indicates the lighthouse light to be sufficient.

6.1.1.8 A fixed object that extends above an obstacle protection surface shall be
marked and, if the runway is used at night, lighted.

Note- See 5.3.5 for information on the obstacle protection surface.

6.1.1.9 Recommendation.- Other objects inside the obstacle limitation surfaces
should be marked and/or lighted if an aeronautical study indicates that the object could
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constitute a hazard to airaft (this includes objects adjacent to visual routes e.g.
waterway or highway).

Note- See note accompanying 4.4.2

6.1.1.10 Recommendation. - Overhead wires, cables, etc., crossing a river,
waterway, valley or highway should be marked and their supgpttwers marked and
lighted if an aeronautical study indicates that the wires or cables could constitute a
hazard to aircraft.

6.1.2 Objects outside the lateral boundaries of the obstacle limitation surfaces

6.1.2.1 Recommendation- Obstacles in accordanceith 4.3.2 should be marked
and lighted, except that the marking may be omitted when the obstacle is lighted-by high
intensity obstacle lights by day.

6.1.2.2Recommendaion. - Other objects outside the obstacle limitation surfaces
should be marked and/dighted if an aeronautical study indicates that the object could
constitute a hazard to aircraft (this includes objects adjacent to visual routes e.g.
waterway, highway).

6.1.2.3 Recommendationd Overhead wires, cables, etc., crossing a river,
waterway, alley or highway should be marked and their supporting towers marked and
lighted if an aeronautical study indicates that the wires or cables could constitute a
hazard to aircraft.

6.2 Marking and/or lighting of objects
6.2.1General

6.2.1.1The presence of obgts which must be lighted, as specified in 6.1, shall be
indicated by low, medium or highintensity obstacle lights, or a combination of such
lights.

6.2.1.2 Low-intensity obstacle lights, Types A B, C, D and E, medintansity
obstacle lights, Types B and C, higkintensity obstacle lights Type A and B, shall be
in accordance with the specifications in Tablg &nd Appendix 1.

6.2.1.3The number and arrangement of fownedium or highintensity obstacle
lights at each level to be marked shall behsthat the object is indicated from every
angle in azimuth. Where a light is shielded in any direction by another part of the object,
or by an adjacent object, additional lights shall be provided on that adjacent object or the
part of the object that ish&lding the light, in such a way as to retain the general
definition of the object to be lighted. If the shielded light does not contribute to the
definition of the object to be lighted, it may be omitted.

6.2.2 Mobile objects

Marking
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6.2.2.1 All mobile bjects to be marked shall be coloured or display flags.

Marking by colour

6.2.2.2Recommendation.- When mobile objects are marked by colour, a single
conspicuous colour, preferably red or yellowish green for emergency vehicles and
yellow for service vehies, should be used.

Marking by flags

6.2.2.3 Flags used to mark mobile objects shall be displayed around, on top of, or
around the highest edge of the object. Flags shall not increase the hazard presented by
the object they mark.

6.2.2.4 Flags used to nkamobile objects shall not be less than 0.9 m on each side
and shall consist of a chequered pattern, each square having sides of not less than 0.3 m.
The colours of the pattern shall contrast each with the other and with the background
against which they iV be seen. Orange and white or alternatively red and white shall be
used, except where such colours merge with the background.

Table 6-1. Characteristics of obstacle lights

1 2 3 4 5 6 7
Peak Intensity (cd)aiven background Light
Signal type/ .
Light Type Colour Luminance (b) Distribution
(flash rate) — -
Day Twilight Night Table
(Above 500 cdh?)| (50-500 cd/ni) | (Below 50 cd/m)
Low-intensity, Type A
Red Fixed N/A N/A 10 Table 62
(fixed obstacle)
Low-intensity, Type B
Red Fixed N/A N/A 32 Table 62
(fixed obstacle)
Low-intensity, Type C |Yellow/Blue| Flashing
N/A 40 40 Table 62
(mobile obstacle) (a) (60-90 fpm)
Low-intensity, Type D Flashing
Yellow N/A 200 200 Table 62
(follow-me vehicle) (6Gi 90 fpm)
Table 62
Low intensity , Type E Red Flashing ¢ N/A N/A 32
(Type B)
Flashing
Mediumvintensity, Type A|  White 20 000 20 000 2000 Table 63
(20i 60 fpm)
Flashing
Mediumintensity, Type B Red N/A N/A 2 000 Table 63
(20i 60 fpm)
Mediuntintensity, Type C Red Fixed N/A N/A 2000 Table 63
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High-intensity, Flashing
White 200 000 20 000 2 000 Table 63
Type A (40i 60 fpm)
High-intensity, Flashing
White 100 000 20 000 2000 Table 63
Type B (40i 60 fpm)
a) Seeb6.2.2.6
b)  For flashing lights, effective intensity as determined in accordance witteth@rome Design Mnual (Doc 9157), Part 4
c) For wind turbine application , to flash at same rate as the lighting on the basis.

Table 6-2. Light distribution for low -intensity obstacle lights

Minimum intensity Maximum intensity Vertical beam spread
@ (@) Minimum beam sp;?ead Intensity
Type A 10 cd (b) N/A 10° 5cd
Type B 32 cd (b) N/A 10° 16 cd
Type C 40 cd (b) 400 cd 12° (d) 20 cd
Type D 200 cd (c) 400 cd N/A (e) N/A

Note.- This table does not include recommended horizontal beam spreads. 6.2.1.3 requiresv@égje around

an obstacle. Therefore, the number of lights needed to meet this requirement will depend on the horizontal beam
spreads of each light as well as the shape of the obstacle. Thus, with narrower beam spreads, more lights will be
required.

a)

360 horizontal. For flashing lights, the intensity is read into effective intensity, as determined in accordance with
the Aerodrome Design Manu@Doc 9157), Part 4.

b) Between 2 and 10° vertical. Elevation vertical angles are referenced to the horizontghevligt is levelled.
c) Between 2 and 20° vertical. Elevation vertical angles are referenced to the horizontal when the light is levelled.
d) Peak intensity should be located at approximately 2.5° vertical.
e) Peak intensity should be located at approximatelyéntical.
f) Beam spread is defined as the angle between the horizontal plane and the directions for which the intensity
exceeds that mentioned in the Aintensityo column.
Table 6-3. Light distribution for medium - and high-intensity obstacle lights
accordingto benchmark intensities of Table 61
Benchmarl Minimum requirements Recommendations
) Vertical elevation angle (b) Vertical elevation angle (b)
Intensity Vertical beam Vertical beam
spread spread
0° -1° (c) 0° -1° -10° (c)
Minimum | Minimum | Minimum | Minimum | Intensity Maximum|Maximum Maximum|/Maximum| Intensity|
average| intensity | intensity| beam (a) intensity | intensity | intensity | beam (@)
intensity €) (@) spread (@ (@ (@) spread
@
200000 | 200000 | 150 000| 75 000 3° 75000 | 250 000| 112 500| 7500 7° 75000
100000 | 100000 | 75000 | 37500 3° 37500| 125000| 56250 | 3 750 7° 37 500
20000 20000 | 15000 | 7500 3° 7500 | 25000 | 11250 | 750 N/A N/A
2000 2000 1500 750 3° 750 2500 1125 75 N/A N/A

Note- This table does not include recommended horizontal lspaieads. 6.2.1.3 requires 360° coverage around

an obstacle. Therefore, the number of lights needed to meet this requirement will depend on the horizontal beam
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spreads of each light as well as the shape of the obstacle. Thus, with narrower beam spreadightaawill be
required.

a) 360° horizontal. All intensities are expressed in Candela. For flashing lights, the intensity is read into effective
intensity, as determined in accordance withAkeodrome Design ManuéDoc 9157), Part 4.

b) Elevation vertical agles are referenced to the horizontal when the light unit is levelled.
c) Beam spread is defined as the angle between the horizontal plane and the directions for which the intensity
exceeds that mentioned in the fAintensityo col umn.

Noted An extended beamrgad may be necessary under specific configuration and justified by an aeronautical
study.

Lighting

6.2.2.5 Lowintensity obstacle lights, Type C, shall be displayed on vehicles and
other mobile objects excluding aircraft.

Note- See CAR for lights to bedisplayed by aircraft.

6.2.2.6 Lowintensity obstacle lights, Type C, displayed on vehicles associated with
emergency or security shall be flashiige and those displayed on other vehicles shall
be flashingyellow.

6.2.2.7 Lowintensity obstacle lightsType D, shall be displayed on folleme

vehicles.

6.2.2.8 Lowintensity obstacle lights on objects with limited mobility such as
aerobridges shall be fixag@d, and as a minimum be in accordance with the
specifications for lowintensity obstacle lights,ype A, in Table 6L. The intensity of the
lights shall be sufficient to ensure conspicuity considering the intensity of the adjacent
lights and the general levels of illumination against which they would normally be
viewed.

6.2.3 Fixed objects

Note- The fxed objects of wind turbines are addressed separately in 6.2.4 and the
fixed objects of overhead wires, cables, etc., and supporting towers are addressed
separately in 6.2.5.

Marking

6.2.3.1 All fixed objects to be marked shall, whenever practicableglbered, but if
this is not practicable, markers or flags shall be displayed on or above them, except that
objects that are sufficiently conspicuous by their shape, size or colour need not be
otherwise marked.

Marking by colour

6.2.3.2 Recommendation.- An object should be coloured to show a chequered
pattern if it has essentially unbroken surfaces and its projection on any vertical plane
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equals or exceeds 4.5 m in both dimensions. The pattern should consist of rectangles of
not less than 1.5 m and not mdlean 3 m on a side, the corners being of the darker
colour. The colours of the pattern should contrast each with the other and with the
background against which they will be seen. Orange and white or alternatively red and

white should be used, except wdhesuch colours merge with the background. (See
Figure 61.)

6.2.3.3 Recommendation.- An object should be coloured to show alternating
contrasting bands if:

a) it has essentially unbroken surfaces and has one dimension, horizontal or

vertical, greater than 5. m, and the other dimension, horizontal or vertical, less
than 4.5 m; or

b) itis of skeletal type with either a vertical or a horizontal dimension greater than
1.5m.

The bands should be perpendicular to the longest dimension and have a width
approximatelyl/7 of the longest dimension or 30 m, whichever is less. The colours of the
bands should contrast with the background against which they will be seen. Orange and
white should be used, except where such colours are not conspicuous when viewed
against the bekground. The bands on the extremities of the object should be of the
darker colour. (See FiguresBand 62.)

Note- Table 64 shows a formula for determining band widths and for having an odd
number of bands, thus permitting both the top and bottomsbamdbe of the darker

colour.
|€—=4.5m—»| ];m
E T
=45m >1.5m
! v

Figure 6-1. Basic marking patterns

e <a5m — | la—>1.5m—»|

L1 white
Orange or red

Table 6-4. Marking band widths
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Longest dimension

Greater Not
than excesding Band width
1.5m 210 m 1/7 of longest dimension
210 m 270 m 19
2710 m 330 m 1/11
330 m 390 m 1/13
390 m 450 m 1/15
450 m 510 m 1/17 7
510 m 570 m 1/19 *°
570 m 630 m 121

6.2.3.4Recommendation.- An object should be coloured in a single conspicuous
colour if its projection on anyertical plane has both dimensions less than 1.5 m. Orange
or red should be useéxcept where such colours merge withithekground.

Note - Against some backgrounds it may be found necessary to use a different colour
from orange or red to obtain sufficient contrast.

Marking by flags

6.2.3.5 Flags used to mark fixed objects shalldlsplayed around, on top of, or
around the highest edge of, the obj&&hen flags are used to mark extensive objects or
groups of closelygpaced objects, they shall be displayed at least every Fiags shall
not increase the hazard presented by thecothey mark.

6.2.3.6Flags used to mark fixed objects shall not be less than 0.6 m on each side

6.2.3.7Recommendation.- Flags used to mark fixed objects should be orange in
colour or a combination of two triangular sections, one orange and the othiéz, vor
one red and the other white, except that where such colours merge with the background,
other conspicuous colours should be used.

Marking by markers

6.2.3.8 Markers displayed on or adjacent to objects shall be located in conspicuous
positions so ato retain the general definition of the object and shall be recognizable in
clear weather from a distance of at least 1 000 m for an object to be viewed from the air
and 300 m for an object to be viewed from the ground in all directions in which an
aircrdt is likely to approach the object. The shape of markers shall be distinctive to the
extent necessary to ensure that they are not mistaken for markers employed to convey
other information, and they shall be such that the hazard presented by the olyject the
mark is not increased.
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6.2.3.9 Recommendationd A marker should be of one colour. When installed,

white and red, or white and orange markers should be displayed alternately. The colour

selected should contrast with the background against which it wiébe
Lighting

6.2.3.10 In the case of an object to be lighted, one or more toadium or high
intensity obstacle lights shall be located as close as practicable to the top of the object.

Note - Recommendations on how a combination of-Jomvedium andor high-
intensity lights on obstacles should be displayed are given in Appendix 6.
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See 5_3.121\,.,, o .. |
A o]

H - C i
H L 1
A Rooftop pattern
1 A’ Plain roof pattern
r B Curved surface
. ) C Skeleton structure

MNote— H is less than 45 m for the examples shown above.
For greater heights intermediate lights must be added as shown below.

Light spacing (X) in accordance with Appendix 6

Number of levels of lights = N = Y (metres)
X (metres)

Figure 6-2. Examples of marking and lighting of tall structures
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6.2.3.11 Recommendation - In the case of chimney or other structure of like
function, the top lights should be placed sufficiently below the top so as to minimize
confamination by smoke, etc. (See Figus2)6

6.2.3.12 In the case of a tower or antenna structure indicated bynteghkity
obstacle lights by day with an appurtenance, such as a rod or an antenna, greater than 12
m where it is not practicable to locatéhgh-intensity obstacle light on the top of the
appurtenance, such a light shall be located at the highest practicable point and, if
practicable, a mediunamtensity obstacle light, Type A, mounted on the top.

6.2.3.13 In the case of an extensive objeatfa group of closely spaced objects to
be lighted that are:

a) penetrating a horizontal obstacle limitation surface (OLS) or located outside an
OLS, the top lights shall be so arranged as to at least indicate the points or edges
of the object highest in rdlan to the obstacle limitation surface or above the
ground, and so as to indicate the general definition and the extent of the objects;
and

b) penetrating a sloping OLS, the top lights shall be so arranged as to at least
indicate the points or edges of thgext highest in relation to the OLS, and so as
to indicate the general definition and the extent of the objects. If two or more
edges are of the same height, the edge nearest the landing area shall be marked.

6.2.3.14 Recommendation - When the obstacle ntitation surface concerned is
sloping and the highest point above the OLS is not the highest point of the object,
additional obstacle lights should be placed on the highest point of the object.

6.2.3.15 Where lights are applied to display the generalitiefirof an extensive
object or a group of closely spaced objects, and

a) lowintensity lights are used, they shall be spaced at longitudinal intervals not

exceeding 45 m; and

b) mediumintensity lights are used, they shall be spaced at longitudinal atgerat

exceeding 900 m.

6.2.3.16 Highintensity obstacle lights, Type A, and medumensity obstacle
lights, Types A and B, located on an object shall flash simultaneously.

6.2.3.17 Recommendation. - The installation setting angles for hightensity
obstacle lights, Type A, should be in accordance with Tallle 6

Note - High-intensity obstacle lights are intended for day use as well as night use.
Care is needed to ensure that these lights do not create disconcerting dazzle. Guidance
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on the design, locetn and operation of higintensity obstacle lights is given in the
Aerodrome Design Manu@Doc 9157), Part 4.

6.2.3.18Recommendation- Where, in the opinion of the appropriate authority, the
use of highntensity obstacle lights, Type A, or mediintersity obstacle lights, Type A,
at night may dazzle pilots in the vicinity of an@iome (within approximately D00 m
radius) or cause significant environmental concerns, a dual obstacle lighting system
should be provided. This system should be compdsayintensity obstacle lights,
Type A, or mediurmtensity obstacle lights, Type A, as appropriate, for daytime and
twilight use and mediunmtensity obstacle lights, Type B or C, for nigime use.

Lighting of objects with a height less than 45 m ateoground level

6.2.3.19Recommendation.- Low-intensity obstacle lights, Type A or B, should be
used where the object is a less extensive one and its height above the surrounding
ground is less than 45 m.

6.2.3.20Recommendation.- Where the use of lomtensity obstacle lights, Type A
or B, would be inadequate or an early special warning is required, then medium
hightintensity obstacle lights should be used.

6.2.3.21Recommendaion. - Low-intensity obstacle lights, Type B, should be used
either alone o in combination with mediusmtensity obstacle lights, Type B, in
accordance with 6.2.3.22.

6.2.3.22 Recommendation. - Mediumintensity obstacle lights, Type A, B or C,
should be used where the object is an extensive one. Madrmsity obstacle lights,
Types A and C, should be used alone, whereas madiansity obstacle lights, Type B,
should be used either alone or in combination with-iot@nsity obstacle lights, Type B.

Note.- A group of buildings is regarded as an extensive object.

Lighting of objects with a height 45 m to a height less than 150 m above ground level

6.2.3.23Recommendation. - Mediumintensity obstacle lights, Type A, B or C,
should be used. Mediuimtensity obstacle lights, Types A and C, should be used alone,
whereas mediusmtensity obstacle lights, Type B, should be used either alone or in
combination with lowintensity obstacle lights, Type B.

6.2.3.24 Where an object is indicated by medintansity obstacle lights, Type A,
and the top of the object is more than 105 m abbgddvel of the surrounding ground
or the elevation of tops of nearby buildings (when the object to be marked is surrounded
by buildings), additional lights shall be provided at intermediate levels. These additional
intermediate lights shall be spaced gsaly as practicable, between the top lights and
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ground level or the level of tops of nearby buildings, as appropriate, with the spacing not
exceeding 105 m.

6.2.3.25 Where an object is indicated by medintansity obstacle lights, Type B,
and the top othe object is more than 45 m above the level of the surrounding ground or
the elevation of tops of nearby buildings (when the object to be marked is surrounded by
buildings), additional lights shall be provided at intermediate levels. These additional
intermediate lights shall be alternately lawensity obstacle lights, Type B, and
mediumintensity obstacle lights, Type B, and shall be spaced as equally as practicable
between the top lights and ground level or the level of tops of nearby buildings, as
appropriate, with the spacing not exceeding 52 m.

6.2.3.26 Where an object is indicated by medintaensity obstacle lights, Type C,
and the top of the object is more than 45 m above the level of the surrounding ground or
the elevation of tops of nearby hiiiigs (when the object to be marked is surrounded by
buildings), additional lights shall be provided at intermediate levels. These additional
intermediate lights shall be spaced as equally as practicable, between the top lights and
ground level or the levef tops of nearby buildings, as appropriate, with the spacing not
exceeding 52 m.

6.2.3.27 Where higintensity obstacle lights, Type A, are used, they shall be spaced
at uniform intervals not exceeding 105 m between the ground level and the top light(s)
specified in 6.2.3.10, except that where an object to be marked is surrounded by
buildings, the elevation of the tops of the buildings may be used as the equivalent of the
ground level when determining the number of light levels.

Lighting of objects witha height 150 m or more above ground level

6.2.3.28Recommendation.- High-intensity obstacle lights, Type A, should be used
to indicate the presence of an object if its height above the level of the surrounding
ground exceeds 150 m and an aeronauticalystadicates such lights to be essential for
the recognition of the object by day.

6.2.3.29 Where higintensity obstacle lights, Type A, are used, they shall be spaced
at uniform intervals not exceeding 105 m between the ground level and the top light(s)
specified in 6.2.3.10, except that where an object to be marked is surrounded by
buildings, the elevation of the tops of the buildings may be used as the equivalent of the
ground level when determining the number of light levels.

6.2.3.3 ORecommendation.- Where, in the opinion of the appropriate authority, the
use of highintensity obstacle lights, Type A, at night may dazzle pilots in the vicinity of
an aerodrome (within approximately 10 000 m radius) or cause significant
environmental concerns, meditiniensity obstacle lights, Type C, should be wsede,
whereas mediusmtensity obstacle lights, Type B, should be used either alone or in
combination with lowntensity obstacle lights, Type B.
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6.2.3.31 Where an object is indicated by medintansity obgacle lights, Type A,
additional lights shall be provided at intermediate levels. These additional intermediate
lights shall be spaced as equally as practicable, between the top lights and ground level
or the level of tops of nearby buildings, as appraeyiaith the spacing not exceeding
105 m.

6.2.3.32 Where an object is indicated by medintansity obstacle lights, Type B,
additional lights shall be provided at intermediate levels. These additional intermediate
lights shall be alternately loimtensity obstacle lights, Type B, and meditimensity
obstacle lights, Type B, and shall be spaced as equally as practicable between the top
lights and ground level or the level of tops of nearby buildings, as appropriate, with the
spacing not exceeding 52 m.

6.23.33 Where an object is indicated by medimmtensity obstacle lights, Type C,
additional lights shall be provided at intermediate levels. These additional intermediate
lights shall be spaced as equally as practicable, between the top lights and grelund le
or the level of tops of nearby buildings, as appropriate, with the spacing not exceeding
52 m.

6.2.4 Wind turbines

Markings

6.2.4.1 A wind turbine shall be marked and/or lighted if it is determined to be an

obstacle.

Note 1- Additional lighting ormarkings may be provided etfe in the opinion of

CAANSsuch lighting or markings are deemed necessary.

Note 2- See 4.3.1 and 4.3.2.

6.2.4.2 Recommendationd The rotor blades, nacelle and upper 2/3 of the
supporting mast of wind turbines should be paintédey unless otherwise indicated by
an aeronautical study.

Lighting
6.2. 4.3 Recommendationd When lighting is deemed necessary, indhse of a
wind farm, i. e. a group of two or more wind turbines, wind farm should be regarded as an
extensive objectral the lights shoulbe installed:
a) to identify the perimeter of the wind farm;
b) respecting the maximum spacing, in accordance with 6.3.14, between the
lights along the perimeter, unlessdadicated assessment shows that a greater
spacing can be used,

c) so thd, where flashing lights are used, they flash simultaneotislgughout the
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wind farm;

d) so that, within a wind farm, any wind turbines of significantly higher elevation
are also identified wherever they doeated. And
e) atlocations prescribed in a), b) drd), respecting the following criteria:

i) for wind turbines of less than 150 m in overall height (hub height plus vertical blade
height), medium intensity lighting on the nacelle should be provided;

i) for wind turbines from 150 m to 315 m in ovéraéight, in addition to the medium
intensity light installed on the nacelle, a second light serving as an alternate should be
provided in case of failure of the operating light. The lights should be installed to assure
that the output of either light isoh blocked by the other; and

iii) in addition, for wind turbines from 150 m to 315 m in overall height, an intermediate
level at half the nacelle height of at least 3 low intensity Type E lights, as specified in
6.2.1.3 should be provided. If an aeronaati study shows that low intensity type E
lights are not suitable, losintensity type A or B lights may be used.

Note - The above 6.2.4.3 e) does not address wind turbines of more than 315 m of
overall height. For such wind turbines, additional markingl dighting may be required
as determined by an aeronautical study.

6.2.4.4 Recommendation.- The obstacle lights should be installed on the nacelle
in such a manner as to provide anobstructed view for aircraft approaching from any
direction.

6.2.4.5Recommendation - Where lighting is deemed necessary for a single wind turbine or

short line of wind turbines, the installation should be in accordance with 6.2.4.3(e) or as
determined by an aeronautical study.

6.2.5 Overhead wires, cables, etc., and suppptowers

Marking

6.2.5.1Recommendation.- The wires, cables, etc., to be marked should be equipped
with markers; the supporting tower should be coloured.

Marking by colours

6.2.5.2Recommendation.- The supporting towers of overhead wires, cables, etc.
that require marking should be marked in accordance with 6.2.3.1 to 6.2.3.4, except that
the marking of the supporting towers may be omitted when they are lighted by high
intensity obstacle lights by day.

Marking by markers

6.2.5.3 Markers displayed om adjacent to objects shall be located in conspicuous
positions so as to retain the general definition of the object and shall be recognizable in
clear weather from a distance of at least 1 000 m for an object to be viewed from the air
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and 300 m for an obgt to be viewed from the ground in all directions in which an
aircraft is likely to approach the object. The shape of markers shall be distinctive to the
extent necessary to ensure that they are not mistaken for markers employed to convey
other informatia, and they shall be such that the hazard presented by the object they
mark is not increased.

6.2.5.4Recommendation.- A marker displayed on an overhead wire, cable, etc.,
should be spherical and have a diameter of not less than 60 cm.

6.2.5.5 Recommendaion. - The spacing between two consecutive markers or
between a marker and a supporting tower should be appropriate to the diameter of the
marker, but in no case should the spacing exceed:

a) 30 m where the marker diameter is 60 cm progressively increasithgthe
diameter of the marker to

b) 35 m where the marker diameter is 80 cm and further progressively increasing to

a maximum of

c) 40 m where the marker diameter is of at least 130 cm.

Where multiple wires, cables, etc., are involved, a marker should be |auatddwer
than the level of the highest wire at fh@nt marked.

6.2.5.6Recommendation.- A marker should be of one colour. When installed, white
and red, or white and orange markers should be displayed alternately. The colour
selected should contrasitivthe background against which it will be seen.

6.2.5.7 Recommendation.- When it has been determined that an overhead wire,
cable, etc., needs to be marked businot practicable to install markers on the wire,
cable, etc., then higimtensity obstde lights, Type B, should be provided tmeir
supporting towers.

Lighting

6.2.5.8Recommendation.- High-intensity obstacle lights, Type B, should be used to
indicate the presence of a tower supporting overhead wires, cables, etc., where:

a) an aeronauticaktudy indicates such lights to be essential for the recognition of
the presence of wires, cables, etc.; or

b) it has not been found practicable to install markers on the wires, cables, etc.

6.2.5.9Where highintensity obstacle lights, Type B, are used, thk#ll be located

at three levels:
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0 atthe top of the tower;
0 atthe lowest level of the catenary of the wires or cables; and
0 at approximately midway between these two levels.

Note.- In some cases, this may require locating the lights of the tower.

6.2.5.10Recommendation.- High-intensity obstacle lights, Type B, indicating the
presence of a tower supporting overhead wires, cables, etc., should flash sequentially;
first the middle light, second the top light and last, the bottom light. The intervals
betweerflashes of the lights should approximate the following ratios:

Flash interval between Ratio of cycle time
middle and top light 1/13

top and bottom light 2/13

bottom and middle light 10/13.

Note - High intensity obstacle lights are intended for day useval as night use.
Care is needed to ensure that these lights do not create disconcerting dazzle. Guidance
on the design, operation and the location of Higtensity obstacle lights is given in the
Aerodrome Design ManuéDoc 9157), Part 4.

6.2.5.11Recanmendation. - Where, in the opinion of the appropriate authority, the
use of highintensity obstacle lights, Type B, at night may dazzle pilots in the vicinity of
an aerodrome (within approximately 10 000 m radius) or cause significant
environmental conces, a dual obstacle lighting system should be provided. This system
should be composed of higitensity obstacle lights, Type B, for daytime and twilight
use and mediurmtensity obstacle lights, Type B, for nighthe use. Where medium
intensity lights & used they should be installed at the same level as theniegisity
obstacle lightType B.

6.2.5.12 Recommendation. - The installation setting angles for hightensity
obstacle lights, Type B, should be in accordance with Table 6

Table 6-5. Installation setting angles for
high-intensity obstacle lights

Height of light unit above terrain (AGL) Angle of the peak of the beam above the

horizontal
Greater than Not exceeding
151 m 0°
122 m 151 m 1°
92 m 122 m 2°

30
92
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CHAPTER SEVEN: VISUAL AIDS FOR DENOTING RESTRICTED
USE AREAS

7.1 Closed runways and taxiways, or parts thereof
Application

7.1.1 A closed marking shall be displayed on a runway or taxiway, oroporti
thereof, which is permanently closed to the use of all aircraft.

7.1.2Recommendation.- A closed marking should be displayed on a temporarily
closed runway or taxiway or portion thereof, except that such marking may be omitted
when the closing is of sht duration and adequate warning by air traffic services is
provided.

Location

7.1.3 On a runway a closed marking shall be placed at each end of the runway, or
portion thereof, declared closed, and additional markings shall be so placed that the
maximum nterval between markings does not exceed 300 m. On a taxiway a closed
marking shall be placed at least at each end of the taxiway or portion thereof closed.

Characteristics

7.1.4 The closed marking shall be of the form and proportions as detailed in Figure
7-1, lllustration a), when displayed on a runway, and shall be of the form and
proportions as detailed in Figurel? lllustration b), when displayed on a taxiway. The
marking shall be white when displayed on a runway and shall be yellow when displayed
ona taxiway.

Notel - When an area is temporarily closed, frangible barriers or markings utilizing
materials other than paint or other suitable means may be used to identify the closed
area.

Note.2 Procedures pertaining to the planning, coordination, nammig and safety
management of works in progress on the movement area are specified in the PANS
AerodromegDoc 9981)

7.1.5 When a runway or taxiway or portion thereof is permanently closed, all normal
runway and taxiway markings shall be obliterated.

7.16 Lighting on a closed runway or taxiway or portion thereof shall not be
operated, except as required for maintenance purposes.

7.1.7 In addition to closed markings, when the runway or taxiway or portion thereof
closed is intercepted by a usable runway takiway which is used at night,
unservicability lights shall be placed across the entrance to the closed area at intervals
not exceeding 3 m (see 7.4.4).
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Figure 7-1. Closed runway and taxiway markings

7.2 Non-load-bearing surfaces
Application

7.2.1 Shoulders for taxiways, runway turn pads, holding bagsaprons and other
nontload bearing surfaces which cannot readily be distinguished frombkeathg
surfaces and which, if used by aircraft, might result in damage to the aircraft shall have
the boundary between such areas and the-beadng surface arked by a taxi side
stripe marking.

Note- The marking of runway sides is specified in 5.2.7.
Location

7.2.2 Recommendation.- A taxi side stripe marking should be placed along the
edge of the loathearing pavement, with the outer edge of the markingaqomately on
the edge of the loadearing pavement.

Characteristics

7.2.3Recommendation.- A taxi side stripe marking should consist of a pair of solid
lines, each 15 cm wide and spaced 15 cm apart and the same colour as the taxiway
centre line marking.

Note - Guidance on providing additional transverse stripes at an intersection or a
small area on the apron is given in therodrome Design ManuéDoc 9157, Part 4.
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7.3  Pre-threshold area

Application

7.3.1Recommendation.- When the surface before a threkhis paved and exceeds
60 m in length and is not suitable for normal use by aircraft, the entire length before the
threshold should be marked with a chevron marking.

Location

7.3.2 Recommendation.- A chevron marking should point in the direction of the
runway and be placed as shown in Figus2.7

Characteristics

7.3.3Recommendation.- A chevron marking should be of conspicuous colour and
contrast with the colour used for the runway markings; it should preferably be yellow. It
should have an overall widtf at least 0.9 m.

Threshold
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Figure 7-2. Pre-threshold marking

7.4 Unserviceable areas
Application

7.4.1 Unserviceability markers shall be displayed wherever any portion of a taxiway,
apron or holding bay is unfit for the movement of aircraft but it is still possible for
aircraft to bypass the areafely. On a movement area used at night, unserviceability
lights shall be used.

Noteld Unserviceability markers and lights are used for such purposes as warning
pilots of a hole in a taxiway or apron pavement or outlining a portion of pavement, such
as m an apron, that is under repair. They are not suitable for use when a portion of a
runway becomes unserviceable, nor on a taxiway when a major portion of the width
becomes unserviceable. In such instances, the runway or taxiway is normally closed.
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Note.2 Procedures pertaining to the planning, coordination, monitoring and safety
management of works in progress on the movement area are specified in the PANS
AerodromegDOC 9981).

Location

7.4.2 Unserviceability markers and lights shall be placed at it¢estdficiently
close so as to delineate the unserviceable area.

Note- Guidance on the location of unserviceability lights is given in Attachment A,
Sectionl4

Characteristics of unserviceability markers

7.4.3 Unserviceability markers shall consist of gmouous upstanding devices such
as flags, cones or marker boards.

Characteristics of unserviceability lights

7.4.4 An unserviceability light shall consist of a red fixed light. The light shall have
an intensity sufficient to ensure conspicuity considetimg intensity of the adjacent
lights and the general level of illumination against which it would normally be viewed.
In no case shall the intensity be less than 10 cd of red light.

Characteristics of unserviceability cones

7.4.5Recommendation- An unseviceability cone should be at least 0.5 m in height
and red, orange or yellow or any one of these colours in combination with white.

Characteristics of unserviceability flags

7.4.6 Recommendation: An unserviceability flag should be at least 0.5 m square
and red, orange or yellow or any one of these colours in combination with white.

Characteristics of unserviceability marker boards

7.4.7Recommendation.- An unserviceability marker board should be at least 0.5 m
in height and 0.9 m in length, with alteteared and white or orange and white vertical
stripes.
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CHAPTER EIGHT: ELECTRICAL SYSTEMS

8.1 Electrical power supply systems for air navigation facilities
Introductory Note The safety of operations at aerodromes depends on the quality of
the supplied poweiThe total electrical power supply system may include connections to
one or more external sources of electric power supply, one or more local generating
facilities and to a distribution network including transformers and switchgear. Many
other aerodrome falities supplied from the same system need to be taken into account
while planning the electrical power system at aerodromes.

8.1.1 Adequate primary power supply shall be available at aerodromes for the safe
functioning of air navigation facilities.

8.1.2The design and provision of electrical power systems for aerodrome visual and
radio navigation aids shall be such that an equipment failure will not leave the pilot with
inadequate visual and nesual guidance or misleading information.

Note - The desig and installation of the electrical systems need to take into
consideration factors that can lead to malfunction, such as electromagnetic
disturbances, line losses, power quality, etc. Additional guidance is given in the
Aerodrome Design Manu@Doc 9157, Part 5.

8.1.3Recommendation.- Electric power supply connections to those facilities for
which secondary power is required should be so arranged that the facilities are
automatically connected to the secondary power supply on failure of the primacg sou
of power.

8.1.4Recommendation.- The time interval between failure of the primary source of
power and the complete restoration of the services required by 8.1.10 should be as short
as practicable, except that for visual aids associated with-prenison, precision
approach or takeoff runways the requirements of Tabld §or maximum switclver
times should apply.

Note.-A definition of switckover time is given in Chapter 1.

8.1.5 The provision of a definition of switdver time shall not requireh¢
replacement of an existing secondary power supply before 1 January 2010. However, for
a secondary power supply installed after 4 November 1999, the electric power supply
connections to those facilities for which secondary power is required shall rarsgeal
that the facilities are capable of meeting the requirements of Tablé8maximum
switch-over times as defined in Chapter 1.

Visual aids
Application

8.1.6 For a precision approach runway, a secondary power supply capable of meeting
the requiremets of Table 8l for the appropriate category of precision approach runway
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shall be provided. Electric power supply connections to those facilities for which
secondary power is required shall be so arranged that the facilities are automatically
connectedd the secondary power supply on failure of the primary source of power.

8.1.7 For a runway meant for takéf in runway visual range conditions less than a
value of 800 m, a secondary power supply capable of meeting the relevant requirements
of Table 81 shall be provided.

8.1.8 Recommendation.- At an aerodrome where the primary runway is a-non
precision approach runway, a secondary power supply capable of meeting the
requirements of Table-8 should be provided except that a secondary power supply for
visual aids need not be provided for more than onepragision approach runway.

8.1.9 Recommendation.- At an aerodrome where the primary runway is a-non
instrument runway, a secondary power supply capable of meeting the requirements of
8.1.4 should be praded, except that a secondary power supply for visual aids need not
be provided when an emergency lighting system in accordance with the specification of
5.3.2 is provided and capable of being deployed in 15 minutes.

8.1.10 Recommendation: The following &rodrome facilities should be provided
with a secondary power supply capable of supplying power when there is a failure of the
primary power supply:

a) the signalling lamp and the minimum lighting necessary to enable air traffic
services personnel to carrybtheir duties;

Note- The requirement for minimum lighting may be met by other than electrical

means.

b) all obstacle lights which, in the opinion of the Director General of Civil
Aviation authority of Nepal, are essential to ensure the safe operation of
aircraft;

c) approach, runway and taxiway lighting as specified in 8.1.6 to 8.1.9;

d) meteorological equipment;

e) essential security lighting, if provided in accordance with 9.11;

f) essential equipment and facilities for the aerodrome responding emergency
agencies;

g) floodlighting on a designated isolated aircraft parking position if provided in
accordance with 5.24.1and

h) illumination of apron areas over which passengers may walk.

Note- Specifications for secondary power supply for radio navigadiols and
ground elements of communications systems are given in-1GARIume 1 ,
Chapter 2.

8.1.11Recommendationd Requirements for a secondary power supply should be
met by either of the following:
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- independent public power, which is a sourceoiver supplying the aerodrome
service from a substation other than the normal substation through a
transmission line following a route different from the normal power supply route
and such that the possibility of a simultaneous failure of the normal and
independent public power supplies is extremely remote; or

- standby power unit(s), which are engine generators, batteries, etc., from which

electric power can be obtained.
Note- Guidance on electrical systems is included in therodrome Design Manual

(Doc A57),Part 5.

Table 8 1. Secondary power supply requirements

(see 8.1.4)

Runway

Lighting aids requiring power

Maximum

switch over time

Norinstrument Visual approach slope indicatérs See
Runway edge 8.1.4 and
Runway threshold 8.19
Runway en#l
Obstaclé
Non-Precision approach Approach lighting system 15 seconds
Visual approach slope indicatéfs 15 seconds
Runway edgé 15 seconds
Runway threshol 15 seconds
Runway end 15 seconds
Obataclé 15 seconds
Precision approach category | Approach lightingsystem 15 seconds
Runway edgé 15 seconds
Visual approach slope indicatéfs 15 seconds
Runway threshofd 15 seconds
Runway end 15 seconds
Essential taxiway 15 seconds
Obstacle 15 seconds
Precision approach category Il/IlI Inner 300 m of the approaciglting system 1 second
Other parts of the approach lighting system 15 seconds
Obataclé 15 seconds
Runway edge 15 seconds
Runway threshold 1 second
Runway end 1 second
Runway centre line 1 second
Runway touchdown zone 1 sesond
All stop bars 1 second
Essential taxiway 15 seconds
Runway meant for takeff in runway Runway edge 15 secon€l
visual range conditions less than a va Runway end 1 second
of 800 m Runway centre line 1 second
All stop bars 1 second
Essential taxiway 15 seconds
Obstaclé 15 secads

coop

Supply with secondary power when their operation is essential to the safety of flight operation.
See Chapter 5,5.3.2, regarding the use of emergency lighting.

One second where no runway centre line lights are provided

One second where appropriatre over hazardous or precipitous terrain.
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8.2 System design

8.2.1 For a runway meant for use in runway visual range conditions less than a value
of 550 m, the electrical systems for the power supply, lighting and control of the lighting
systems included iffable 81 shall be so designed that an equipment failure will not
leave the pilot with inadequate visual guidance or misleading information.

Note - Guidance on means of providing this protection is given inAtae®drome
Design Manua({Doc 9157) Part 5.

8.2.2 Where the secondary power supply of an aerodrome is provided by the use of
duplicate feeders, such supplies shall be physically and electrically separate so as to
ensure the required level of availability and independence.

8.2.3 Where a runway formirgart of a standard taxoute is provided with runway
lighting and taxiway lighting, the lighting systems shall be interlocked to preclude the
possibility of simultaneous operation of both forms of lighting.

8.3 Monitoring
Note - Guidance on this subject igvgn in theAerodrome Design ManudDoc
9157, Part 5.

8.3.1Recommendation.- A system of monitoring should be employed to indicate the
operational status of the lighting systems.

8.3.2 Where lighting systems are used for aircraft control purposes,sgsitems
shall be monitored automatically so as to provide an indication of any fault which may
affect the control functions. This information shall be automatically relayed to the air
traffic service unit.

8.3.3 Recommendation.- Where a change in the opgional status of lights has
occurred, an indication should be provided within two seconds for a stop bar at a
runway-holding position and within five seconds for all other types of visual aids.

8.3.4 Recommendaion. - For a runway meant for use in runwaysual range
conditions less than a value of 550 m, the lighting systems detailed in Faldbdild
be monitored automatically so as to provide an indication when the serviceability level
of any element falls below the minimum serviceability level specih 10.5.7 to
10.5.11, as appropriate. This information should be automatically relayed to the
maintenance crew.

8.3.5 Recommendation.- For a runway meant for use in runway visual range
conditions less than a value of 550 m, the lighting systemsaetétailTable 8L should
be monitored automatically to provide an indication when the serviceability level of any
element falls below the minimum level specified by the Director General of Civil
Aviation Authority of Nepal below which operations should nohtioue. This
information should be automatically relayed to the air traffic services unit and displayed
in a prominent position.

Note. - Guidance on air traffic control interface and visual aids monitoring is
included in theAerodrome Design Manu@oc 9157), Part 5.
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CHAPTER NINE: AERODROME OPERATIONAL SERVICES,

EQUIPMENT AND INSTALLATIONS

9.1 Aerodrome emergency planning
General

Introductory Note. Aerodrome emergency planning is the process of preparing an
aerodrome to cope with an emergency occurringhataderodrome or in its vicinity. The
objective of aerodrome emergency planning is to minimize the effects of an emergency,
particularly in respect of saving lives and maintaining aircraft operations. The
aerodrome emergency plan sets forth the proceduresdordinating the response of
different aerodrome agencies (or services) and of those agencies in the surrounding
community that could be of assistance in responding to the emergency. Guidance
material to assist the aerodrome operator in establishingod@me emergency
planning is given in théirport Services Manua(Doc 9137) Part 7.

9.1.1 An aerodrome emergency plan shall be established at an aerodrome,
commensurate with the aircraft operations and other activities conducted at the
aerodrome.

9.1.2The aerodrome emergency plan shall provide for the coordination of the actions
to be taken in an emergency occurring at an aerodrome or in its vicinity.

Note.1- Examples of emergencies are: aircraft emergencies, sabotage including
bomb threats, unlawfullgeized aircraft, dangerous goods occurrences, building fires,
natural disasters angublic health emergencies

Note 2.- Examples of public health emergencies are increased risk of travellers or
cargo spreading a seriou®mmunicable disease internatiolyahrough air transport and
severe outbreak of a communicable disease potentffiigting a large proportion of
aerodrome staff.

9.1.3 The plan shall coordinate the response or participation of all existing agencies
which, in the opinion of the aerodrenoperator, could be of assistance in responding to
an emergency.

Note 1 Examples of agencies are:

- on the aerodrome: air traffic control unit, rescue aficefighting services,
aerodrome administration, medical and ambulance services, aircraft operators
security services, and police;

- of the aerodrome: fire departments, police, health authorities (including medical,
ambulance, hospital and public health services), military, and harbour patrol or
coast guard.
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Note 2.- Public health services include pleing to minimize adverse effects to the
community from healtrelated eventand deal with population health issues rather than
provision of health services to individuals

9.1.4 Recommendation. - The plan should provide for cooperation and
coordination wih the rescue coordination centre, as necessary.

9.1.5Recommendation.- The aerodrome emergency plan document should include
at least the following:

a. types of emergencies planned for;

b. agencies involved in the plan;

C. responsibility and role of each agencye tamergency operations centre and
the command post, for each type of emergency;

d. information on names and telephone numbers of offices or people to be
contacted in the case of a particular emergency; and

e. a grid map of the aerodrome and its immediate vigini

9.1.6 The plan shall observe Human Factors principles to ensure optimum response
by all existing agencies participating in emergency operations.

Noteld Guidance material on Human Factors principles can be found in the
Human Factors Training Manu@oc 9683)

Note2: General principles and procedures on the training of aerodrome personnel,
including training programmes and competence checks, are specified in the PANS
Aerodromes (DOC 9981).

Emergency operations centre and command post

9.1.7 Recommendaton. - A fixed emergency operations centre and a mobile
command post should be available for use during an emergency.

9.1.8Recommendation.- The emergency operations centre should be a part of the
aerodrome facilities and should be responsible for threralcoordination and general
direction of the response to an emergency.

9.1.9Recommendation.- The command post should be a facility capable of being
moved rapidly to the site of an emergency, when required, and should undertake the
local coordination dthose agencies responding to the emergency.

9.1.10Recommendation.- A person should be assigned to assume control of the
emergency operations centre and, when appropriate, another person the command post.

Communication system

9.1.11Recommendation.- Adequate communication systems linking the command
post and the emergency operations centre with each other and with the participating
agencies should be provided in accordance with the plan and consistent with the
particular requirements of the aerodrome.
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Aerodrome emergency exercise

9.1.12 The plan shall contain procedures for periodic testing of the adequacy of the
plan and for reviewing the results in order to improve its effectiveness.

Note.- The plan includes all participating agencies and associatggpenent.
9.1.13 The plan shall be tested by conducting:

a) a full-scale aerodrome emergency exercise at intervals not exceeding two
years; and partial exercises in the intervening year to ensure that any
deficiencies found during the fulkcale aerodrome aargency exercise have
been corrected; or

b) a series of modular tests commencing in the first year and concluding in a
full-scale aerodrome emergency exercise at intervals not exceeding three
years;

and reviewed thereafter, or after an actual emergency, o @srect any deficiency
found during such exercises or actual emergency.

Notel - The purpose of a fullicale exercise is to ensure the adequacy of the plan
to cope with different types of emergencies. The purpose of a partial exercise is to ensure
theadequacy of the response to individual participating agencies and components of the
plan, such as the communications system. The purpose of modular tests is to enable
concentrated effort on specific components of established emergency plans.

Note 2- Guidance material on airport emergency planning is available in the
Airport Services ManugDoc 9137), Part 7.

Emergencies in difficult environments

9.1.14 The plan shall include the ready availability of and coordination with
appropriate specialist rescuengees to be able to respond to emergencies where an
aerodrome is located close to water and/or swampy areas and where a significant portion
of approach or departure operations takes place over these areas.

9.1.15 Recommendation - At those aerodromes loeal close to water and/or
swampy areas, or difficult terrain, the aerodrome emergency plan should include the
establishment, testing and assessment at regular intervals ofdefgemined response
for the specialist rescue services.

9.1.16 Recommendation.- An assessment of the approach and departure areas
within 1 000 m of the runway threshold should be carried out to determine the options
available for intervention.

Note.- Guidance material on assessing approach and departueasawithin D00
m of rurway thresholds can be found in Chapter 13 ofAhport Services ManuglDoc
9137), Part 1.
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9.2 Rescue andirefighting

General

Introductory Note. The principal objective of a rescue afigefighting service is to
save lives in the event of an aircrafccedent or incident occurring at, or in the
immediate vicinity of, an aerodrome. The rescue faefighting service is provided to
create and maintain survivable conditions, to provide egress routes for occupants and to
initiate the rescue of those occunisunable to make their escape without direct aid. The
rescue may require the use of equipment and personnel other than those assessed
primarily for rescue andirefighting purposes.

The most important factors bearing on effective rescue in a survivaloeafa
accident are: the training received, the effectiveness of the equipment and the speed with
which personnel and equipment designated for rescudigijhting purposes can be
put into use.

Requirements to combat building and fuel farm fires, odeal with foaming of
runways, are not taken into account.

Application

9.2.1 Rescue andirefighting equipment and services shall be provided at an
aerodrome.

Note: Public or private organizations, suitably located and equipped, may be
designated to prode the rescue anfirefighting service. It is intended that the fire
station housing these organizations be normally located on the aerodrome, although an
off-aerodrome location is not precluded provided the response time can be met.

9.2.2 Where an aerodre is located close to water swampy areas, or difficult
terrain, and where a significant portion of approach or departure operations takes place
over these areas, specialist rescue servicesirafighting equipment appropriate to the
hazard and risk shade available.

Note 1- Special firefighting equipment need not be provided for water areas; this
does not prevent the provision of such equipment if it would be of practical use, such as
when the areas concerned include reefs or islands.

Note 2- The obgctive is to plan and deploy the necessary-ddeing flotation
equipment as expeditiously as possible in a number commensurate with the largest
aeroplane normally using the aerodrome

Note 3- Additional guidance is available in Chapter 13 of tAgport Services
Manual(Doc 9137) Part 1
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Level of protection to be provided

9.2.3 The level of protection provided at an aerodrome for rescuérafighting

shall be appropriate to the aerodrome category determined using the principles in 9.2.5

and 9.2.6, xcept that, where the number of movements of the aeroplanes in the highest

category normally using the aerodrome is less than 700 in the busiest consecutive three
months, the level of protection provided shall be not less than one category below the

determned category.
Note- Either a takeoff or a landing constitutes a movement.

9.2.4 The level of protection provided at an aerodrome for rescuérafighting

shall be equal to the aerodrome category determined using the principles in 9.2.5 and

9.2.6.

9.25 The aerodrome category shall be determined from Tablar@l shall be based
on the longest aeroplanes normally using the aerodrome and their fuselage width.

Note- To categorize the aeroplanes using the aerodrome, first evaluate their overall
length and second, their fuselage width

9.2.6 |If, after selecting the category

l ength, that aeroplaneds fuselage wldth
column 3 for that category, then the categorytfat aeroplane shall actually be one
category higher.

Note 1- See guidance in thdirport Services ManualDoc 9137), Part |, for
categorizing aerodromes, including those foratgo aircraft operations, for rescue and
firefighting purposes.

Note 2- Principles and procedures on trainingrogrammes and competence checks , are
specified in the PANR\erodromes (DOC 9981Further guidance on training of personnel,
rescue equipment for difficult environments and other facilities and sefercesscue ad
firefighting is given in Attachment A, Secti@8, and in theAirport Services ManugDoc
9137), Part 1.

9.2.7 During anticipated periods of reduced activity, the level of protection available
shall be no less than that needed for the highest catefaeyaplane planned to use the
aerodrome during that time irrespective of the number of movements.
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Table 9-1. Aerodrome category for rescue
and fire fighting

Maximum
Aerodrome fiuzelage
category Aeroplane overall length width
(1) @ (3)
1 0 m up to but not including 9 m 2m
2 % m up to but not mcluding 12 m 2m
3 12 m up to but not including 18 m im
4 18 m up to but not including 24 m 4m
5 24 m up to but not including 28 m 4m
6 28 m up to but not including 39 m 5m
7 39 m up to but not including 49 m Sm
2 49 m up to but not mecluding 61 m Tm
9 61 m up to but not including 76 m Tm
10 76 m up to but not including 90 m &m

Extinguishing agents

9.2.8 Both principaland complementary agents shatirmally be provided at an
aerodrome.

Note- Descriptions of the agents may berid in theAirport Services ManuglDoc
9137),Part 1.

9.2.9The principal extinguishing agent shall be:

a) afoam meeting the minimum performance level A; or
b) afoam meeting the minimum performance level B; or
c) afoam meeting the minimum performance level IC; o

d) combination of these agents;

except that the principal extinguishing agent for aerodromes in categories 1 to 3 shall
meet a performance level B or C foam.

Note - Information on the required physical properties and fire extinguishing
performance criterianeeded for a foam tachieve an acceptable performance level A, B
or C rating is given in thdirport Services ManugDoc 9137), Part 1.
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9.2.10 The complementary extinguishing agent shall be a dry chemical powder
suitable for extinguishing hydrocarboness.

Note 1- When selecting dry chemical powders for use with foam, care must be
exercised to ensure compatibility.

Note 2- Alternate complementary agents having equivaferfighting capability
may be utilized. Additional information on extinguishagents is given in thairport
Services ManuglDoc 9137) Part 1.

9.2.11The amounts of water for foam production and the complementary agents to be
provided on the rescue aficefighting vehicles shall be in accordance with the aerodrome
category determed under 9.2.3, 9.2.4, 9.2.5, 9.2.6 and Tabl2, @xcept that for
aerodrome categories 1 and 2 up to 100 per cent of the water may be substituted with
complementary agent.

For the purpose of agent substitution, 1 kg of complementary agent shall bagaken
equivalent to 1.0 L of water for production of a foam meeting performance level A.

Note 1- The amounts of water specified for foam production are predicated on an
application rate of 8.2 L/min/fifor a foam meeting performance level A, 5.5 L/mfn/m
for a foam meeting performance level B and 3.75 L/mfinfon a foam meeting
performance level C.

Note 2- When any other complementary agent is used, the substitution ratios need

to be checked.

9.2.12 Recommendation: At aerodromes where operations by aesv@s larger
than the average size in a given category are planned, the quantities of water should
be recalculated and the amount of water for foam production and the discharge rates
for foam solution should be increased accordingly.

Note - Guidance on thaletermination of quantities of water and discharge rates
based on the largest theoretical aeroplane in a given category is available in Chapter
2 of theAirport Services ManugDoc 9137), Part 1.

9.213 At aerodromes where operations by aeroplanes ldrgeithe average size in a
given category are planned, the quantities of water shall be recalculated and the amount of
water for foam production and the discharge rates for foam solution shall be increased
accordingly.

Note - Guidance on the determinatiasf quantities of water and discharge rates
based on the largest overall length of aeroplane in a given category is available in
Chapter 2 of theirport Services ManugDoc 9137), Part 1.
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Table 9-2. Minimum usable amounts of extinguishing agents

Foammeeting Foam meeting Foam meeting

performance performance performance Complementary agen
level A level B level C
Discharge rate Discharge rat Discharge rat  Dry Discharge

Aerodrome Water foam solution/ Water foam solution Water foam solution chemical Rate

minute minute minute powders (kg/second
Category (L) (L) (L) (L) (L) (L) (kg)

(1) 2) (3) (4) (5) (6) (7 (8) 9)
1 350 350 230 230 160 160 45 2.25
2 1000 800 670 550 460 360 90 2.25
3 1 800 1300 1200 900 820 630 135 2.25
4 3600 2600 2400 1800 1700 1100 135 2.25
5 8 100 4500 5400 3 000 3900 2 200 180 2.25
6 11 800 6000 7900 4 000 5800 2 900 225 2.25
7 18 200 7900 12100 5 300 8800 3800 225 2.25
8 27 300 10800 18200 7 200 12800 5100 450 4.5
9 36 400 13500 24300 9 000 17100 6 300 450 4.5
10 48 200 16600 32300 11 200 22800 7 900 450 4.5

Noted The quantities of water shown in columns 2, 4 and 6 are based on the average overall l¢
aeroplanes in a givepategory

9.2.14The quantity of foam concentratesparately provided on vehicles for foam
production shall be in proportion to the quantity of water provided and the foam

concentrate selected.

9.2.15 The amount of foam concentrate provided on a vehicle shall be sufficient to
produce at least two loads fofam solution.

9.2.16 Recommendation. - Supplementary water supplies, for the expeditious
replenishment of rescue afiidefighting vehicles at the scene of an aircraft accident,

should be provided.

9.2.17 When a combination of different performance Iévains are provided at an
aerodrome, the total amount of water to be provided for foam production shall be
calculated for each foam type and the distribution of these quantities shall be
documented for each vehicle and applied the overall rescue and fiighting

requirement.

9.2.18 The discharge rate of the foam solution shall not be less than the rates shown

in Table 92.
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9.2.19 The complementary agents shall comply with the appropriate specifications of
the International Organization for Standardiza(i$0O)'.

9.2.20 The discharge rate of complementary agents shall be no less than the values
shown in Table 2.

9.2.21 Dry chemical powders shall only be substituted with an agerit hha
equivalent or better fifgghting capabilities for all types of s where complementary
agent is expected to be used.

Note.- Guidance on the use of complementary agents can be found Airplost
Services ManuglDoc 9137), Part 1.

9.2.22 A reserve supply of foam concentrate, equivalent to 200 per cent of the
guantites identified in Table -2, shall be maintained on the aerodrome for vehicle
replenishment purposes.

Note- Foam concentrate carried on fire vehicles in excess of the quantity identified
in Table 92 can contribute to the reserve.

9.2.23A reserve supply focomplementary agent, equivalent to 100 per cent of the
guantity identified in Table -2, shall be maintained on the aerodrome for vehicle
replenishment purposes. Sufficient propellant gas should be included to utilize this
reserve complementary agent.

9.2.24 Recommendation.-Category 1 and 2 aerodromes that have replaced up to
100 per cent of the water with complementary agent should hold a reserve supply of
complementary agent of 200 per cent.

9.2.25Recommendation - Where a major delay in the replenimsbnt of the supplies
is anticipated, the amount of reserve supply in 9.2.22, 9.2.23 and 9.2.24 should be
increased as determined by a risk assessment.

Note - See theAirport Services Manua{Doc 9137), Part 1 for guidance on the
conduct of a risk analyst® determine the quantities of reserve extinguishing agents.

Rescue equipment

9.2.26Rescue equipment commensurate with the level of aircraft operations shall be
provided on the rescue afiefighting vehicle(s).

Note - Guidance on the rescue equipmenbé&oprovided at an aerodrome is given in
the Airport ServicesManual(Doc 9137) Part 1.

Response time

" See ISO Publication 7202 (Powjler
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9.2.27 The operational objective of the rescue dinefighting service shall be to
achieve a response time not exceeding three minutes to any poexthobperational
runway, in optimum visibility and surface conditions.

9.2.28Recommendation.- The operational objective of the rescue dmdfighting
service should be to achieve a response time not exceeding two minutes to any point of
each operationatunway, in optimum visibility and surface conditions.

9.2.29Recommendation - The operational objective of the rescue dmdfighting
service should be to achieve a response time not exceeding three minutes to any other
part of the movement area in optim visibility and surface conditions.

Note 1- Response time is considered to be the time between the initial call to the
rescue andirefighting service, and the time when the first responding vehicle(s) is (are)
in position to apply foam at a rate of latast 50 per cent of the discharge rate specified
in Table 92.

Note 2- Optimum visibility and surface conditions are defined as daytime, good
visibility, no precipitation with normal response route free wface contamination e.g.
water,ice or snow.

9.2.30 Recommendation.- To meet the operational objective as nearly as possible in
less than optimum conditions wisibility, especially during low visibility operations,
suitable guidance, equipment and/procedures for rescue and filghting service
should be provided.

Note- Additional guidance is available in tierport Services ManugDoc 9137), Part

9.2.31. Any vehicles, other than the first responding vehicle(s), required to deliver the
amounts of extinguishing agenspecified in Table 2 shall ensure continuous agent
application and shall arrive no more than four minutes from the initial call.

9.2.32 Recommendation.- Any vehicles, other than the first responding vehicles(s),
required to deliver the amounts of extinguishing agents ggeaif Table 2 should ensure
continuous agent application and should arrive no more than tinieates from the initial
call.

9.2.33 Recommendation. - A system of preventive maintenance of rescue and
firefighting vehicles should be employed to ensurectifeness of the equipment and
compliance with the specified response time throughout the life of the vehicle.

Emergency access roads

9.2.34 Recommendation.- Emergency access roads should be provided on an
aerodrome whereterrain conditions permit theirconstruction, so as to facilitate
achieving minimum response times. Particular attention should be given to the provision
of ready &cess to approach areas up @00 m from the threshold, or at least within the
aerodrome boundary. Where a fence is prodjdihe need for convenient access to
outside areas should be taken into account.
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Note- Aerodrome service roads may serve as emergency access roads when they are
suitably located and constructed.

9.2.35 Recommendation. - Emergency access roads should bepatde of
supporting the heaviest vehicles which will use them, and be usable in all weather
conditions. Roads within 90 m of a runway should be surfaced to prevent surface erosion
and the transfer of debris to the runway. Sufficient vertical clearancddsheprovided
from overhead obstructions for the largest vehicles.

9.2.36 Recommendation.- When the surface of the road is indistinguishable from
the surrounding area or in areas where snow may obscure the location of the road edge
markers should be plad at intervals of about 10 m.

Fire stations

9.2.37All rescue andirefighting vehicles shalbe housed in a fire statio®atellite
fire stations shalbe provided whenever the response time cannot be achieved from a
single fire station.

9.2.38The firestation shall be located so that the access for rescuBrefnghting
vehicles into the runway area is direct and clear, requiring a minimum number of turns.

Communication and alerting systems

9.2.39 Recommendation - A discrete communication system ddohe provided
linking a fire station with the control tower, any other fire station on the aerodrome and
the rescue antirefighting vehicles.

9.2.40 An alerting system for rescue afiidefighting personnel, capable of being
operated from that station,ahbe provided at a fire station, any other fire station on the
aerodrome and the aerodrome control tower.

Number of rescue andirefighting vehicles

9.2.41Recommendation.- The minimum number of rescue dirdfighting vehicles
provided at an aerodrom&hould be in accordance with the following tabulation:

Aerodrome Rescue and
Category firefighting
vehicles

BOCD\ICDCH-b(DNI—‘
WWWNNRRPRPRPPR
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Note - Guidance on minimum characteristics of rescue &refighting vehicles is
given in theAirport ServiceManual(Doc 9137) Part 1.

Personnel

9.2.42 All rescue anfirefighting personnel shall be properly trained to perform their
duties in an efficient manner and shall participate in live fire drills commensurate with
the types of aircraft andype of rescue andirefighting equipment in use at the
aerodrome, including presstiied fuel fires.

Note 1- Guidance to assist the appropriate authority in providing proper training is
given in Attachment A, Section 18 and Algort ServicesManual Doc 9137) Part 1.

Note 2- Fires associated with fuel discharged under very high pressure from a
ruptured fuel tank eadr & ukedhown raessoiipressur e

9.2.43 The rescue anfirefighting personnel training programme shall include
training in human péormance, including team coordination.

Note - Guidance material to design training programmes on human performance
and team coordination can be found in tHeiman Factors Training Manuddoc 9683)

9.2.44During flight operations, sufficient trained asdmpetent personnel shall be
designated to be readily available to ride the rescuefiegfighting vehicles and to
operate the equipment at maximum capacity. These personnel shall be deployed in a way
that ensures that minimum response times can be ach&vwd that continuous agent
application at the appropriate rate can be fully maintained. Consideration shall also be
given for personnel to use hand lines, ladders and other rescudirefnghting
equipment normally associated with aircraft rescuefartightingoperations.

9.2.45 Recommendation. - In determining the minimum number of rescue and
firefighting personnel required, a task resource analysis should be completed and the
level of stafing documented in the Aerodrome Manual.

Note- Guidance onhe use of a task resource analysis can be found iRitpert
Services ManuglDoc 9137), Part 1.

9.2.46 All responding rescue arfdlefighting personnel shall be provided with
protective clothing and respiratory equipment to enable them to perforndthigs in
an effective manner.

9.3Disabled aircraft removal
Note- Guidance on removal of a disabled aircraft, including recovery equipment, is
given in theAirport ServicesManual(Doc 9137) Part 5. See also Annex 13 concerning
protection of evidence, custp and removal of aircraft.

9.3.1 Recommendation.-A plan for the removal of an aircraft disabled on, or
adjacent to, the movement area should be established for an aerodrome, and a
coordinator designated to implement the plan, when necessary.
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9.3.2 Recomnendation. - The disabled aircraft removal plan should be based on
the characteristics of the aircraft that may normally be expected to operate at the
aerodrome, andhclude among other things:

a) a list of equipment and personnel on, or in the vicinitythed,aerodrome which
would be available for such purpose; and

b) arrangements for the rapid receipt of aircraft recovery equipment kits available
from other aerodromes.

9.4 Wildlife strike hazard reduction

Note - The presence of wildlife (birds arather animds) on and in the aerodrome
vicinity poses a serious threat to aircraft operational safety.

9.4.1 The wildlife strike hazard on, or in the vicinity of, an aerodrome shall be
assessed through:

a) the establishment of a national procedure for recordingeattingwildlife
strikes to aircraft;

b) the collection of information from aircraft operators, aerodrome personnel
and other sources on the presence of wildlife on or around the aerodrome
constituting a potential hazard to aircraft operations; and

c) an ongoing evaluation of the wildlife hazard by competent personnel.

Note:- SeeCAR-15, Chapte.

9.4.2 Wildlife strike reports shall be collected and forward to the Director General of
Civil Aviation Authority of Nepalfor inclusion inthe ICAO Bird Stiike Information
System (IBIS) database.

Note- The IBIS is designed to collect and disseminate informatiosiloiife strikes
to aircraft. Information on the system is included in tenual on the ICAO Bird Strike
Information System (IBIS{Doc 9332).

94.3 Action shall be taken to decrease the risk to aircraft operations by adopting
measures to minimize the likelihood of collisions between wildlife and aircraft.

Note.- Procedures on the management of wildlife hazards on and within the vicinity
of aeralromes, includinghe establishment of a wildlife hazard management programme
(WHMP), wildlife risk assessment, lande management and personnel training, are
specified in the PANSAerodrome (DOC 9981), part Il, Chapters 1 and 6. Further
guidance is give in the Airport Service Manual (Doc 9137), Part 3.

9.4.4 The aerodrome operator shall take action to eliminate or to prevent the
establishment of garbage disposal dumps or any other source which may attract wildlife
to the aerodrome, or its the viciniynless an appropriate wildlife assessment indicates
that they are unlikely to create conditions conducive to a wildlife hazard problem. Where
the elimination of existing sites is not possible, the aerodrome operator shall ensure that
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any risk to aircrafposed by these sitesassessed and reduced to as &saneasonably
practicable.

9.4.5Recommendation - CAAN shouldgive due consideration to aviation safety
concerns related to landevelopments in the vicinity of the aerodrome that may attract
wildlife.

9.5 Apron management service
9.5.1 Recommendation.-When warranted by the volume of traffic and operating
conditions, an appropriate apron management service should be provided on an apron
by an aerodrome ATS unit, by another aerodrome operating atthasr by a
cooperative combination of these, in order to:

a) regulate movement with the objective of preventing collisions between
aircraft, and between aircraft and obstacles;

b) regulate entry of aircraft into, and coordinate exit of aircraft from, the apro
with the aerodrome control tower; and

c) ensure safe and expeditious movement of vehicles and appropriate regulation

of other activities.

9.5.2Recommendationd When the aerodrome control tower does not participate
in the apron management service, prwes should be established to facilitate the
orderly transition of aircraft between the apron management unit and the aerodrome
control tower.

Note Procedures on apron safety are spiedfin the PANS Aerodromes (Doc
9981). Guidance on an apron managerheervice is given in the Airport Services
Manual (Doc 9137), Part 8 and in th&anual of Surface Movement Guidance and
Control Systems (SMGCSoc 9476.

9.5.3 An apron management service shall be provided with radiotelephony
communications facilities.

9.5.4 Where low visibility procedures are in effect, persons and vehicles operating on
an apron shall be restricted to the essential minimum.

Note - Guidance on related special procedures is giverthemManual of Surface
Movement Guidance and Conti®ystens (SMGCS)Doc 947§.

9.5.5 An emergency vehicle responding to an emergency shall be given priority over
all other surface movement traffic.

9.5.6 A vehicle operating on an apron shall:

a) give way to an emergency vehicle; an aircraft taxiing, abouwxio or being
pushed or towed; and

b) give way to other vehicles in accordance with local regulations.
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9.5.7 An aircraft stand shall be visually monitored to ensure that the recommended
clearance distances are provided to an aircraft using the stand.

Note- Procedures on the training of operational personnel and on apron safety and
operations, are specified in the PARSrodromes (DOC 9981), parts Il, Chapter 1 and
1.

9.6 Ground servicing of aircraft
9.6.1 Fire extinguishing equipment suitable for at leagtal intervention in the
event of a fuel fire and personnel trained in its use shall be readily available during the
ground servicing of an aircraft, and there shall be a means of quickly summoning the
rescue anfirefighting service in the event of aré or major fuel spill.

9.6.2 When aircraft refuelling operations take place while passengers are embarking,
on board or disembarking, ground equipment shall be positioned so as to allow:

a) the use of a sufficient number of exits for expeditious evacy @t

c) aready escape route from each of the exits to be used in an emergency.

9.7 Aerodrome vehicle operations
Note 1: Procedures on the establishment of an airside driver permit (ADP) scheme and
vehicle/ equipment safety requirements, including detailedopeel trainng, are
specified in thé®ANS Aerodrome (Do®981), Part Il, Chapter 9.

Note 2- Guidance on aerodrome vehicle operations is contained in Attachment A,
Section19 and on traffic rules and regulations for vehicles in tanual of Surface
MovementGuidance and Control Systems (SMGCSP9c 947§.

Note3 - It is intended that roads located on the movement area be restricted to the
exclusive use of aerodrome personnel and other authorized persons, and that access to
the public buildings by aanauthorized person will not require use of such roads.

9.7.1 A vehicle shall be operated:

a) on a manoeuvring area only as authorized by the aerodrome control tower;
and

b) on an apron only as authorized by the airport operator.

9.7.2 The driver of aehicle on the movement area shall comply with all mandatory
instructions conveyed by markings and signs unless otherwise authorized by:

a) the aerodrome control tower when on the manoeuvring area; or
b) the airport operator when on the apron.

9.7.3 The dver of a vehicle on the movement area shall comply with all mandatory
instructions conveyed by lights.
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9.7.4 The driver of a vehicle on the movement area shall be appropriately trained for
the tasks to be performed and shall comply with the instruassned by:

a) the aerodrome control tower, when on the manoeuvring area; and
b) the airport operator, when on the apron.

9.7.5 The driver of a radiequipped vehicle shall establish satisfactory-iway
radio communication with the aerodrome control tolefore entering the manoeuvring
area and with the aerodrome operator before entering the apron. The driver shall
maintain a continuous listening watch on the assigned frequency when on the movement
area.

9.8 Surface movement guidance and control systems
Application

9.8.1 A surface movement guidance and control system (SMGCS).shall be provided
at an aerodrome.

Note- Guidance on surface movement guidance and control systems is contained in
the Manual of Surfacéovement Guidance and Control Systems (SMGC®E(9476

Characteristics

9.8.2Recommendationd The design of a surface movement guidance and control
system should take into account:

a) the density of air traffic;

b) the visibility conditions under which operations are intended;
c) the need for pilotreentation;

d) the complexity of the aerodrome layout; and

e) movements of vehicles.

9.8.3 Recommendation. - The visual aid components of a surface movement
guidance and control system, i.e. markings, lights and signs should be designed to
conform with theelevant specifications in 5.2, 5.3 and 5.4, respectively.

9.8.4Recommendation.- A surface movement guidance and control system should
be designed to assist in the prevention of inadvertent incursions of aircraft and vehicles
onto an active runway.

9.85 Recommendation.- The system should be designed to assist in the prevention
of collisions between aircraft, and between aircraft and vehicles or objects, on any part
of the movement area.
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Note - Guidance on control of stop bars through induction loopd an a visual
taxiing guidance and control system is contained inAbedrome Design ManuaPart
4 (Doc 9157).

9.8.6 Where a surface movement guidance and control system is provided by
selective switching of stop bars and taxiway centre line lights, fdtlewing
requirements shall be met:

a) taxiway routes which are indicated by illuminated taxiway centre line lights
shall be capable of being terminated by an illuminated stop bar;

b) the control circuits shall be so arranged that when a stop bar locatedadhea
an aircraft is illuminated, the appropriate section of taxiway centre line lights
beyond it is suppressed; and

c) the taxiway centre line lights are activated ahead of an aircraft when the stop

bar is suppressed.

Note 1- See Section5.3.17 and 5.20 for specifications on taxiway centre line
lights and stop bars, respectively.

Note 2- Guidance on installation of stop bars and taxiway centre line lights in
surface movement guidance and control systems is given inAredrome Design
Manual(Doc 9157), Part 4.

9.8.7Recommendation.- Surface movement radar for the manoeuvring area should
be provided at an aerodrome intended for use in runway visual range conditions less
than a value of 350 m.

9.8.8Recommendation.- Surface movement radar for the meguvring area should
be provided at an aerodrome other than that in 9.8.7 when traffic density and operating
conditions are such that regularity of traffic flow cannot be maintained by alternative
procedures and facilities.

Note - Guidance on the use ofiface movement radar is given in thManual of
Surface Movement Guidance a@dntrol Systems (SMGCSDP6c 947§ and inthe Air
Traffic Services Planning Manu@boc 942§.

9.9 Sitting of equipment and installations on operational areas

Note 1-Requirementfor obstacle limitation surfaces are specified in 4.2.

Note 2- The design of light fixtures and their supporting structures, light units of
visual approach slope indicators, signs, and markers, is specified in 5.3.1, 5.3.5, 5.4.1
and 5.5.1, respectivelysuidance on the frangible design of visual and-mmual aids
for navigation is given in thAerodromeDesign Manua(Doc9157),Part 6.

9.9.1 Unless its function requires it to be there for air navigation or for aircraft safety
purposes, no equipment astallation shall be:
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a) on a runway strip, a runway end safety area, a taxiway strip or within the
distances specified in Tablel3 column 11, if it would endanger an aircratft;
or

b) on a clearway if it would endanger an aircraft in the air.

9.9.2 Anyequipment or installation required for air navigation or for aircraft safety
purposes which must be located:

a) on that portion of a runway strip within:

1) 75 m of the runway centre line where the code number is 3 or 4; or
2) 45 m of the runway centraené where the code number is 1 or 2; or

b) on a runway end safety area, a taxiway strip or within the distances specified
in Table 31; or

c) on a clearway and which would endanger an aircraft in thestaad] be
frangible and mounted as low as possible.

9.9.3Recommendation.- Any equipment or installation required for air navigation
or for aircraft safetypurposes which must be located on the-gmaded portion of a
runway strip should be regarded as an obstacle and should be frangible and mounted as
low as possible.

Note - Guidance on the siting of navigation aids is contained in Akbeodrome
Design Manua({Doc 9157) Part &

9.9.4 Unless its function requires it to be there for air navigation or for aircraft safety
purposesno equipment or installan shall be located within 240 m from the end of the
strip and within:

a) 60 m of the extended centre line where the code number is 3 or 4; or
b) 45 m of the extended centre line where the code number is 1 or 2;
of a precision approach runway categbry or IIl.

9.9.5 Any equipment or installation required for air navigabtorior aircraft safety
purposes which must be located on or near a strip of a precision approach runway
category I, Il or lll and which:

a) is situated within 240 m from the endithe strip and within:

1) 60 m of the extended runway centre line where the code number is 3 or

4: or
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2) 45 m of the extended runway centre line where the code number is 1 or

2:0r

b) penetrates the inner approach surface, the inner transitional esunfate
balked landing surface;

shall be frangible and mounted as low as possible.

9.9.6 Recommendation.- Any equipment or installation required for air navigation
or for aircraft safetypurposes which is an obstacle of operational significance in
accorance withd.2.4, 4.2.11, 4.2.20 or 4.2.27 should be frangible and mounted as low
as possible.

9.10 Fencing
Application

9.10.1 A fence or other suitable barrier shall be provided on an aerodrome to prevent
the entrance to the movement area of animals largegérto be a hazard to aircraft.

9.10.2 A fence or other suitable barrier shall be provided on an aerodrome to deter
the inadvertent or premeditated access of an unauthorized person ontpubhoarea
of the aerodrome.

Note 1- This is intended to inctie the barring of sewers, ducts, tunnels, etc., where
necessary to prevent access.

Note 2- Special measures may be required to prevent the access of an unauthorized
person to runways or taxiways which overpass public roads.

9.10.3 Suitable means of protn shall be provided to deter the inadvertent or
premeditated access of unauthorized persons into ground installations and facilities
essential for the safety of civil aviation located off the aerodrome.

Location

9.10.4 The fence or barrier shall bedtexd so as to separate the movement area and
other facilities or zones on the aerodrome vital to the safe operation of aircraft from areas
open to public access.

9.10.5Recommendation.- When greater security is thought necessary, a cleared
area should berovided on both sides of the fence or barrier to facilitate the work of
patrols and to make trespassing more difficult. Consideration should be given to the
provision of a perimeter road inside the aerodrome fencing for the use of both
maintenance persoehand security patrols.
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9.11 Security lighting
Recommendation.- At an aerodrome where it is deemed desirable for security
reasons, a fence or other barrier provided for the protection of international civil
aviation and its facilities should be illuminated a minimum essential level.
Consideration should be given to locating lights so that the ground area on both sides of
the fence or barrier, particularly at access points, is illuminated.
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CHAPTER TEN: AERODROME MAINTENANCE

10.1 General

10.1.1A maintenance programme, including preventive maintenance where appropriate,
shall beestablished at an aerodrome to maintain facilities in a condition which does not
impair the safety, regularity or efficiency of air navigation.

Note 1- Preventive maintgance is programmed maintenance work done in order to
prevent a failure or degradation of facilities.

Note 2-AFacil itieso are intended to include
fencing, drainage systeneectrical systenand buildings.

10.1.2Remmmendation. - The design and application of the maintenance programme
should observe Human Factors principles

Notel - Guidance material on Human Factors principles can be found inHin@man
Factors Training ManugDoc 9683 and in the Airport 8rvice Manual (Doc 9137) Part8-
Airport operational Services.

Note2: General principles and procedures in the training of aerodrome personnel,
including training programme and competence checks , are mmkam the PANS
Aerodromes (Do8981).

10.2 Pavements
10.2.1The surfaces of all movement areas including pavements (runways, taxiways and
aprons) and adjacent areas shall be inspected and their conditions monitored regularly as part
of an aerodrome preventive and corrective maintenance programme with the olgéctive
avoiding and eliminating any Foreign object deldfi®D) that might cause damage to aircraft
or impair the operation of aircraft systems.

Note 1- See 2.9.3 foinspections of movement areas

Note 2-Procedures on carrying out daily inspections of thesemoent area and control of
FOD are given in the PANSAerodrome (Doc 9981), thelanual of Surface Movement
Guidance and Control Systems (SMG{Bpc 9476) and théddvanced Surface Movement
Guidance and Control Systems-&MGCS) Manua(Doc 9830).

Note 3- Additional guidance on sweeping/cleaning of surfaces is contained Airfhat
Services ManuglDoc 9137), Part 9.

Note 4- Guidance on precautions to be taken in regard to the surface of shoulders is
given in Attachment A, Section 9, and AseodromeDesign Manua(Doc 9157), Part 2.
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Note 5- Where the pavement is used by large aircraft or aircraft with tire pressures in
the upper categories referred to in 2.6.6 c), particular attention should be given to the
integrity of light fittings in the pavemeahd pavement joints.

10.2.2 The surface of a runway shall be maintained in a condition such as to prevent
formation of harmful irregularities.

Note- See Attachment A, Section 5.

10.2.3A paved runway shall be maintained in a condition so as to provitiesdriction
characteristics at or above the minimtriation level specifiedoy CAAN.

Note i Until 3 November 2021The Airport Services ManualDoc 9137), Part 2
contains further information on this subject, on improving surface friction characosristi
runways.

Notei As of November 202Assessment, Measurement and Reporting of Runway Surface
Conditions(Cir 329) contains further information on this subje8ee Attachment A Section
7.

10.2.4 Runway surface friction characteristics for mainter@arpurposes shall be
periodically measured with @ntinuous friction measuring device using sedtting features
and documented. The frequency of these measurementdbshslifficient to determine the
trend of the surface friction characteristics of iineway.

Note Until 3 November 2021Guidance on evaluating the friction characteristics of a
runway is provided in Attachment A, Section 7. Additional guidance is includedAirploet
Services ManuglDoc 9137), Part 2

Note 171 As of 4 November 2023uidance on evaluating the runway surface friction
characteristics is provided iAssessment, Measurement and Reporting of Runway Surface
Conditions(Cir 329).

Note 2- Until 3 November 2021The objective 010.2.3 to 10.2.6s to ensure that the
surface friction characteristics for the entire runway remain at or above a minimum friction
level specified by the AAN

Note 2- As of 4 November 202The objective 010.2.3 to 10.2.7 and 10.2.8 to ensure
that the surface friction characteristics foretkentire runway remain at or above a minimum
friction level specified byCAAN.

Note 3 - Until 3 November 202Guidance for the determination of the required
frequency is provided in Attachment A, Section 7 and irAtiport Services ManualDoc
9137), Pat 2, Appendix 5

10.2.5As of 4 November 2023V/hen runway surface friction measurements are made for
maintenance purposes using a-s&ttting continuous friction measuring device, the
performance of the device shall meet standardrsajireecdby CAAN.
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10.2.6As of 4 November 2021 Personnel measuring runway surface friction required in
10.2.5 shall be trained to fulfil their duties.

10.2.7Corrective maintenance action shall be taken to prevent the runway surface friction
characteristics for eithéheentire runway or a portion thereof from falling below a minimum
friction level specified by CAAN

Note.- A portion of runway in the order of 100 m long may be considered significant for
maintenance or reporting action.

10.2.8Recommendation i Until 3 November 202%yhen there is reason to believe that the
drainage characteristics of a runway, or portions thereof, are poor due to slopes or depressions, then
the runway surface friction characteristics should be assessed under natural or simulatiira®n

that are representative of local rain, and corrective maintenance action should be taken as necessary.

10.2.8Recommendation 7T As of 4 November 202fhe runway surface should be visually
assessed, as necessary, under natural or simuleted conditions for ponding or poor
drainage and where required, corrective maintenance action taken

10.2.9 Recommendation= When a taxiway is used by turbieagined aeroplanes, the
surface of the taxiway shoulders should be maintained so as teébeffany loose stones or
other objects that could be ingested by the aeroplane engines.

Note- Guidance on this subject is given in therodrome Design ManudéDoc 9157), Part
2.

10.3 Removal of contaminants
10.3.1 Snow, slush, ice, standing water, mud,,c&estd, oil, rubber deposits and other
contaminants shall be removed from the surface of runways in use as rapidly and completely
as possible to minimize accumulation.

Note- Until 3 November 2021The above requirement does not imply that winter
operatiors on compacted snow and ice are prohibited. Guidance on snow removal and ice
control and removal of other contaminants is given inAkeodrome Services ManuéDoc
9137), Parts 2 and 9.

Note i As of 4 November 202 he above requirement does not imghatt winter
operations on compacted snow and ice are prohibited. Guidance on snow removal and ice
control and removal of other contaminants is given inAkeodrome Services ManuéDoc
9137), Parts 2 and 9.

10.3.2Recommendation.- Taxiways should be kepkear of snow, slush, ice, etc., to the
extent necessary to enable aircraft to be taxied to and from an operational runway.

10.3.3Recommendation.- Aprons should be kept clear of snow, slush, ice, etc., to the
extent necessary to enable aircraft to manae safely or, where appropriate, to be towed or
pushed.
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10.3.4Recommendation.- Whenever the clearance of snow, slush, ice, etc., from the
various parts of the movement area cannot be carried out simultaneously, the order of
priority after the runway(sh use should be set in consultation with #fiectedparties such
as rescue and firefighting service and documented in a snow plan.

Note- SeePANSAIM (Doc10066)Appendix2, Part 3, AD 1.2.2 for information to be
promulgated in an AIP concerning a sm@lan. TheAeronautical Information Services
Manual (Doc 8126), contains guidance on the description of a snow plan including general
policy concerning operational priorities established for the clearance of movement areas.

Note 27 Until 3 November 2021The Airport Services Manua(Doc 9137), Part 8,
Chapter 6,specifies that an aerodrome snow plan clearly defines, inter alia, the priority of
surfaces to be cleared.

10.3.5Recommendation.- Chemicals to remove or to prevent the formation of ice and
frost on aerodrome pavements should be used when conditions indicate their use could be
effective Caution should be exercised in the application of the chemicals so as not to create a
more slippery condition.

Note i Until 3 November 2021Guidance on the usef @hemicals for aerodrome
pavements is given in tierport Services ManuglDoc 9137), Part 2.

Note T As of 4 November 2021nformation on the use of chemicals for aerodrome
pavements is given in the PANS Aerodromes (Doc 9981)

10.3.6 Chemicals which ngahave harmful effects on aircraft or pavements, or chemicals
which may have toxic effects on the aerodrome environment, shall not be used.

10.4 Runway pavement overlays
Note -The following specifications are intended for runway pavement overlay projects
when he runway is to be returned temporarily to an operational status before resurfacing is
complete. This may necessitate a temporary ramp between the new and old runway surfaces.
Guidance on overlaying pavements and assessing their operational status isngthen
Aerodrome Design ManuéDoc 9157), Part 3.

10.4.1 The longitudinal slope of the temporary ramp, measured with reference to the
existing runway surface or previous overlay course, shall be:

a) 0.5to 1.0 per cent for overlays up to and includiragrsin thickness; and
b) not more than 0.5 per cent for overlays more than 5 cm in thickness.

10.4.2 Recommendation.- Overlaying should proceed from one end of the runway
toward the other end so that based on runway utilization most aircraft operatitins w
experience a down ramp.
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10.4.3 Recommendation: The entire width of the runway should be overlaid during
each work session.

10.4.4 Before a runway being overlaid is returned to a temporary operational status, a
runway centre line marking conforming the specifications in Section 5.2.3 shall be
provided. Additionally, the location of any temporary threshold shall be identified by a 3.6 m
wide transverse stripe.

10.4.5Recommendation.-The overlay should be constructed and maintained above the
minimum fiction level specified in 10.2.3.

10.5 Visual aids

Note 1.- These specifications are intended to define the maintenance performance level
objectives. They are not intended to define whether the lighting system is operationally out of
service.

Note 2- The engyy savings of light emitting diodes (LEDs) are due in large part to the
fact that they do not produce the indrad heat signature of incandescent lamps. Aerodrome
operators who have come to expect the melting of ice and snow by this heat signature may
wish to evaluate whether or not a modified maintenance schedule is required during such
conditions, or evaluate the possible operational value of installing LED fixtures with heating
elements.

Note 3- Enhanced vision systems (EVS) technology relies omfitzered heat signature
provided by incandescent lighting. Annex 15 protocols provide an appropriate means of
notifying aerodrome users of EVS when lighting systems are converted to LED.

10.5.1A light shall be deemed to be unserviceable when the main &earage intensity
is less than 50 per cent of the value specified in the appropriate figure in Appendix 2. For
light units where the designed main beam average intensity is above the value shown in
Appendix 2, the 50 per cent value shall be related todésign value.

10.5.2 A system of preventive maintenance of visual aids shall be employed to ensure
lighting and marking system reliability.

Note- Guidance on preventive maintenance of visual aids is given iAitpert Services
Manual(Doc 9137, Part 9.

10.5.3 Recommendation. - The system of preventive maintenance employed for a
precision approach runway category Il or Il should include at least the following checks:

a) visual inspection and #ield measurement of the intensity, beam spread and
orientation of lights included in the approach and runway lighting systems;

b) control and measurement of the electrical characteristics of each circuitry
included in the approach and runway lighting systems; an
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c) control of the correct functioning of light inteity settings used by air traffic
control.

10.5.4 Recommendation: In-field measurement of intensity, beam spread and
orientation of lights included in approach and runway lighting systems for a precision
approach runway category Il or Il should be untdéden by measuring all lights, as far as
practicable, to ensure conformance with the applicable specification of Appendix 2.

10.5.5 Recommendation: Measurement of intensity, beam spread and orientation of
lights included in approach and runway lightingssyms for a precision approach runway
category Il or Ill should be undertaken using a mobile measuring unit of sufficient accuracy
to analyse the characteristics of the individual lights.

10.5.6 Recommendation- The frequency of measurement of lights fopracision
approach runway category Il or Ill should be based on traffic density, the local pollution
level, the reliability of the installed lighting equipment and the continuous assessment of the
results of the irfield measurements but in any event $thaot be less than twice a year for
in-pavement lights and not less than once a year for other lights.

10.5.7 The system of preventive maintenance employed for a precision approach runway
category Il or Il shall have as its objective that, during anyodeof category II or Il
operations, all approach and runway lights are serviceable, and that in any event at least:

a) 95 per cent of the lights are serviceable in each of the following particular
significant elements:

1) precision approach categoryaid Il lighting system, the inner 450 m;
2) runway centre line lights;

3) runway threshold lights; and

4) runway edge lights;

b) 90 per cent of the lights are serviceable in the touchdown zone lights;

c) 85 per cent of the lights are serviceable indperoach lighting system beyond
450 m; and

d) 75 per cent of the lights are serviceable in the runway end lights.

In order to provide continuity of guidance, the allowable percentage of unserviceable lights
shall not be permitted in such a way as to alber basic pattern of the lighting system.
Additionally, an unserviceable light shall not be permitted adjacent to another unserviceable
light, except in a barrette or a crossbar where two adjacent unserviceable lights may be
permitted.
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Note- With respectd barrettes, crossbars and runway edge lights, lights are considered
to be adjacent if located consecutively and:

- laterally: in the same barrette or crossbar; or

- longitudinally: in the same row of edge lights or barrettes.

10.5.8 The system of preventiveamtenance employed for a stop bar provided at a
runwayholding position used in conjunction with a runway intended for operations in
runway visual range conditions less than a value of 350 m shall have the following
objectives:

a) no more than two light&ill remain unserviceable; and

b) two adjacent lights will not remain unserviceable unless the light spacing is
significantly less than that specified.

10.5.9 The system of preventive maintenance employed for a taxiway intended for use in
runway visual ange conditions less than a value of 350 m shall have as its objective that no
two adjacent taxiway centre line lights be unserviceable.

10.5.10 The system of preventive maintenance employed for a precision approach runway
category | shall have as its otijiwe that, during any period of category | operations, all
approach and runway lights are serviceable, and that in any event at least 85 per cent of the
lights are serviceable in each of the following:

a) precision approach category | lighting system;
b) runway threshold lights;

c) runway edge lights; and

d) runway end lights.

In order to provide continuity of guidance an unserviceable light shall not be permitted
adjacent to another unserviceable light unless the light spacing is significantly ledsathan t
specified.

Note - In barrettes and crossbars, guidance is not lost by having two adjacent
unserviceable lights.

10.5.11 The system of preventive maintenance employed for a runway meant off take
in runway visual range conditions less than a valugs6f m shall have as its objective that,
during any period of operations, all runway lights are serviceable and that in any event:

a) at least 95 per cent of the lights are serviceable in the runway centre line lights
(where provided) and in the runwaygedights; and
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b) atleast 75 per cent of the lights are serviceable in the runway end lights.

In order to provide continuity of guidance, an unserviceable light shall not be permitted
adjacent to another unserviceable light.

10.5.12 The system of preverg maintenance employed for a runway meant for-tike
in runway visual range conditions of a value of 550 m or greater shall have as its objective
that, during any period of operations, all runway lights are serviceable and that, in any event,
at least85 per cent of the lights are serviceable in the runway edge lights and runway end
lights. In order to provide continuity of guidance, an unserviceable light shall not be
permitted adjacent to another unserviceable light.

10.5.13Recommendation.- During low visibility procedures the aerodrome operator
should restrict construction or maintenance activities in the proximity of aerodrome
electrical systems.
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APPENDIX-1: COLOURS FOR AERONAUTICAL GROUND LIGHTS,

MARKINGS, SIGNS AND PANELS

1. General

Introductay Note: The following specifications define the chromaticity limits of colours
to be used for aeronautical ground lights, markings, signs and panels. The specifications are
in accord with the 1983 specifications of the International Commission on |Hdiomn
(CIE).except for the colour orange in figure-81

It is not possible to establish specifications for colours such that there is no possibility of
confusion. For reasonably certain recognition, it is important that the eye illumination be
well abovethe threshold of perception, that the colour not be greatly modified by selective
atmospheric attenuations and that the obser\
risk of confusion of colour at an extremely high level of eye illumination ssichay be
obtained from a higlintensity source at very close range. Experience indicates that
satisfactory recognition can be achieved if due attention is given to these factors.

The chromaticities are expressed in terms of the standard observer anched@slistem
adopted by the International Commission on Illumination (CIE) at its Eighth Session at
Cambridge, England, in 1931

The chromaticities for solid state lighting (e.g. LED) are based upon the boundaries
given in the standard S 004#001 of theinternational Commission on Illlumination (CIE),
except for the blue boundary of white.

2. Colours for aeronautical ground lights
2.1 Chromaticities for lights having filament type light sources

2.1.1 The chromaticities of aeronautical ground lights with @atitype light sources
shall be within the following boundaries:

CIE Equations (see Figure All):

a) Red
Purple boundary y =0.9801 x
Yellow boundary y = 0.335, except for visual approach slope indicator
system;
Yellow boundary y = 0.320, for visual appezh slope

indicator systems.

" See CIE Publication No 1&0lorimetry(1971)
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Noted See 5.3.5.14 and 5.3.5.30.

b)
Red boundary

White boundary

Green boundary
c) Green

Yellow boundary

White boundary

Blue boundary
d) Blue

Green boundary

White boundary

Purple boundary

e) White

Yellow boundary

Blue boundary

Green boundary

and

Purple boadary

f)

Yellow boundary
Blue boundary

Green boundary

Purple boundary

September 202

and

and

and

Yellow
y =0.382

y =0.7901 0.667x

y =xT1 0.120

x = 0.3601 0.080y
x = 0.650y

y =0.3901 0.171x

y = 0.805x + 0.065
y = 0.400i x

x =0.600y + 0.133

x =0.500
x =0.285
y = 0.440
y = 0.150 + 0.640x
y = 0.050 + 0.750x
y =0.382

Variable white

x=0.255+0.750y andy = 0.790- 0.667x

x =0.285
y = 0.440
y = 0.050 + 0.640x
y = 0.050 + 0.750x

y =0.382
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Note - Guidance on chromaticity changes resulting from the effect of temperature on
filtering elements is given in theerodrome Design ManuéDoc 9157, Part 4.

2.1.2 Recommendation- Where dimming is not required, or where obsesvavith
defective colour vision must be able to determine the colour of the light, green signals should
be within the following boundaries:

Yellow boundary  y=0.726i 0.726x
White boundary x = 0.650y
Blue boundary y = 0.390i 0.171x

Note-Where the dour signal is to be seen from long range, it has been the practice to use
colours within the boundaries of 2.1.2.

2.1.3 Recommendation.- Where increased certainty of recognition from white is more
important than maximum visual range, green signals shdagddwithin the following
boundaries:

Yellow boundary y =0.726i 0.726x
White boundary x = 0.625yi 0.041
Blue boundary y =0.3901 0.171x
2.2 Discrimination between lights having filametyjpe sources

2.2.1Recommendation- If there is a requirement tdiscriminate yellow and white from
each other, they should be displayed in close proximity of time or space as, for example, by
being flashed successively from the same beacon.

2.2.2 Recommendation- If there is a requirement to discriminate yellow froneer
and/or white, as for example on exit taxiway centre line lights, the y coordinates of the yellow
light should not exceed a value of 0.40.

Note- The limits of white have been based on the assumption that they will be used in
situations in which the chacteristics (colour temperature) of the light source will be
substantially constant.

2.2.3Recommendation: The colour variable white is intended to be used only for lights
that are to be varied in intensity, e.g. to avoid dazzling. If this colour ig tidzriminated
from yellow, the lights should be so designed and operated that:

a) the x coordinate of the yellow is at least 0.050 greater than the x coordinate of the
white; and

b) the disposition of the lights will be such that the yellow lights displayed
simultaneously and in close proximity to the white lights.
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2.3 Chromaticities for lights having a solid state light source
2.3.1 The chromaticities of aeronautical ground lights with solid state light sources, e.g.
LEDs, shall be within the follwing boundaries:
CIE Equations (see Figure Alb):

a) RedPurple boundary y =0.980i x

Yellow boundary y = 0.335, except for visual
approach slope indicator systems;

Yellow boundary y = 0.320, for visual approach slop

indicator systems.
Noted See 5.3.5.14 and 5.3.5.30.

b) Yellow Red boundary y =0.387
White boundary y =0.980i x
Green boundary y =0.727x + 0.054

c) Green (also refer 2.3.2 and 2.3.3) x =0.310

Yellow boundary

White boundary x =0.625yi 0.041
Blue boundary y = 0.400

d) BlueGreen y = 1.141x
boundary 0.037
White boundary x =0.400i y
Purple boundary x =0.134 +
0.590y

e) WhiteYellow x =0.440

boundary

Blue boundary  x =0.320

Green boundary y =0.150 +
0.643x

Purple boundary y=0.060 +
0.757x

f) Variable white

The boundaries of variable white for solid state light sources are they&\dfiteabove.

2.3.2 Recommendation.- Where observers with defective colour vision must be able to
determine the colour of the light, gregignals should be within the following boundaries:

Yellow boundary y =0.7261
0.726x

White boundary x = 0.625yi
0.041

Blue boundary  y =0.400
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2.3.3Recommendationd In order to avoid a large variation of shades of green, if colours
within the lmundaries below are selected, colours within the boundaries of 2.3.2 should not
be used.

Yellow boundary x=0.310
White boundary x = 0.625yi
0.041
Blue boundary y=0.726i
0.726x
2.4 Colour measurement for filameype and solid statg/pe light sources

2.4.1 The colour of aeronautical ground lights shall be verified as being within the boundaries
specified in Figure Adla or AL1b, as appropriate, by measurement at five points within the
area limited by the innermost isocandela curve (isaglandiagrams in Appendix 2 refer),

with operation at rated current or voltage. In the case of elliptical or circular isocandela
curves, the colour measurements shall be taken at the centre and at the horizontal and vertical
limits. In the case of rectangulisocandela curves, the colour measurements shall be taken at
the centre and the limits of the diagonals (corners). In addition, the colour of the light shall be
checked at the outermost isocandela curve to ensure that there is no colour shift that might
cause signal confusion to the pilot.

Note 1- For the outermost isocandela curve, a measurement of colour coordinates should be
made and recorded for review and judgement of acceptability EHARN.

Note 2- Certain light units may have application that they may be viewed and used by
pilots from directions beyond that of the outermost isocandela curve (e.g. stop bar lights at
significantly wide runwasholding positions). In such instances, the State should assess the
actual application and if necsary require a check of colour shift at angular ranges beyond
the outermost curve.

2.4.2 In the case of visual approach slope indicator systems and other light units having a
colour transition sector, the colour shall be measured at points in acconsidimc2.4.1,

except that the colour areas shall be treated separately and no point shall be within 0.5
degrees of the transition sector.
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Figure Al-1a. Colours for aeronautical ground lights (filamenttype lamps)
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0.90

0.20

0.10

Figure Al-1b. Colours for aeronauticd ground lights (solid state

lighting)
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3. Colours for markings, signs and panels

Note 1- The specifications of surface colours given below apply only to freshly coloured
surfaces. Colours used for markings, signs and panels usually change with titherahore
require renewal.

Note 2 - Guidance on surface colours is contained in the CIE document entitled
Recommendations for Surface Colodws Visual Signallingd Publication No. 32 (TG
106) 1983.

Note 3- The specifications recommended in 3.4 fonsiluminated panels are interim in
nature and are based on the CIE specifications for transilluminated signs. It is intended that
these specifications will be reviewed and updated as and when CIE develops specifications
for transilluminated panels.

3.1 The chromaticities and luminance factors of ordinary colours, colours of- retro
reflective materials and colours of transilluminated (internally illuminated) signs and panels
shall be determined under the following standard conditions:

a) angle of illuminaton: 45°;
b) direction of view: perpendicular to surface; and
¢) illuminant: CIE standard illuminantd=

3.2Recommendationd The chromaticity and luminance factors of ordinary colours for
markings and externally illuminated signs and panels should beinwthe following
boundaries when determined under standard conditions.

CIE Equations (see Figure AA):

a) Red
Purple boundary  y =0.3451 0.051x

White boundary y = 0.9107 X
Orange boundary y=0.314 + 0.047x
Luminance factor 3 =0.07 (mnm)

b) Orange
Redboundary y =0.285 + 0.100x

White boundary y =0.9401 x
Yellow boundary y =0.250 + 0.220x

Luminance factor 3 =0.20 (mnm)

September 2024 Page242



Civil Aviation Requirements for Aerodromez CAR14, Part 1

Orange boundary

White boundary

Green boundary

Yellow

y = 0.108 + 0.707x

y = 0.9101 x

y = 1.35xi 0.093

Luminance factor 3= 0.45 (mnm)
d) White
Purple boundary y=0.010 + x
Blue boundary y = 0.610i X
Green boundary  y =0.030 + x
Yellow boundary y=0.710i x
Luminance factor 3 =0.75 (mnm)
e) Black
Purple boundary y =x1 0.030
Blue boundary y = 0.570i X
Green boundary  y =0.050 + x
Yellow boundary y=0.7401 x
Luminance factor 3 =0.03 (max)

f)

9)

Green boundary
White boundary

Yellow boundary

Yellow boundary
White boundary
Blue boundary

Luminance factor

Yellowish green
y=1317x+0.4

y =0.9101 x
y=0.867x+0.4

Green
x=0.313

y =0243 + 0.670x

y = 0.493- 0.524x
b = 0.10

( mnm)

Note- The small separation between surface red and surface orange is not sufficient to
ensure the distinction of these colours when seen separately.
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3.3 Recommendationd The chromaticity and luminance factors of colours of retro
reflective materials for markings, signs and panels should be within the following boundaries
when determined under standard conditions.

CIE Equations (see Figure AJ):

a) Red

Purple boundary
White boundary
Orange boundary

Luminance factor

b) Orange

Red boundary
White boundary
Yellow boundary

Luminance factor

c) Yellow

Orange boundary
White boundary

Green boundary

September 2024

y = 0.3451 0.051x
y = 0.9101 X
y =0.314 + 0.047x

3 =0.03 (mnm)

y = 0.265 + 0.205x
y = 0.9101 X
y = 0.207 + 0.390x

3 =0.14 (nmm)

y = 0.160 + 0.540x
y =0.9101 x

y = 1.35xi 0.093

Luminance factor 3 =0.16 (mnm)
d) White

Purple boundary y =X

Blue boundary y =0.610i x

Green boundary y =0.040 + x

Yellow boundary y =0.7101 x

Luminance factor 3 =0.27 (mnm)
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e) Blue
Green boundary y =0.118 + 0.675x
White boundary y =0.370i X
Purple boundary y = 1.65xi 0.187
Luminance factor 3 =0.01 (mnm)

f) Green
Yellow boundary y =0.711i 1.22x
White boundary y =0.243 + 0.670x
Blue boundary y = 0.405i 0.243x
Luminance factor 3 =0.03 (mnm)

3.4 Recommendation. - The chromaticity and luminance factors of colours for
luminescenbr transilluminated (internally illuminated) signs and panels should be within
the folowing boundaries when determined under standard conditions.

CIE Equations (see Figure A):

a) Red
Purple boundary y = 0.345i 0.051x
White bounday y =0.910i x
Orange boundary y =0.314 + 0.047x
Luminance factor 3 =0.07 (mnm)

(day condition)

Relaive luminance 5% (mnm)
to white (night 20% (max)
condition)

September 2024 Page245



Civil Aviation Requirements for Aerodromez CAR14, Part 1

b) Yellow
Orange boundary y =0.108 + 0.707x
White boundary y =0.9101 x
Green boundary y =1.35x1 0.093
Luminance factor 3 =0.45 (mnm)
(day condition)
Relative luminance 30% (mnm)
to white (night 80% (max)
condition)

c) White
Purple boundary y =0.010 + x
Blue boundary y = 0.6107 X
Green boundary y =0.030 + x
Yellow boundary y = 0.7107 X
Luminance factor 3 =0.75 (mnm)
(day condition)
Relative luminance 100%

to white (nidnt

condition)

d) Black
Purple boundary y =xT1 0.030
Blue boundary y =0.570i1 x
Green boundary y = 0.050 + x
Yellow boundary y = 0.7401 x
Luminance factor 3 =0.03 (max)
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(day condition)
Relative luminance 0% (mnm)
to white (night 2% (max)
condition)
e) Green
Yellow boundary : x=0.313
White boundary: y =0.243 + 0.670x
Blue boundary: y = 0.493- 0.524x
Luminance factor: P =0.10 minimum (day conditions)
Relative luminance: 5% (minimum)
to white (night 30% (maximum)
conditions)
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Figure Al-2. Ordinary colours for markings and externally illuminated sign and panels
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X
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U.g[] _I LI | L L L LI | LI LI | L LI | LI LI | LI LI | L L | LI |_ 0,90
- 520 + Indicates CIE standard illuminant Dy, -
ook ;/h\sao 1o
- 540 1
510 / .
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Figure Al- 3. Colours ofretro reflective materials for markings, signs and panels
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X
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B ] 600
- White (day) — | Red i
- hite (night) X
0.30 0.30
- 490 \ 640
L ¥ /fh B
: / 690 - 780
0.20 | \ /‘ 0.20
5 480 / i
010 | ‘\ / + 0.10
- 4708 1
I 480 ]
[ 45[}]‘%}/380-410 ]
I A A sl A A N N R N N N N N A N

0 0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80
X

Figure Al-4.Colours of luminescent or transilluminated(internally illuminated) signs
and panels
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APPENDIX-2: AERONAUTICAL GROUND LIGHT
CHARACTERISTICS

Degrees
vertical
Y
Minimum
1000 cd
20 -
Minimum
2000 cd
16.5 1= === = =T T =
145 = ==l == 2t = S Main beam
BS o e o et L et minimum
10 000 cd
10
8 Minimum
average
20000 cd
5
25 Tl =T T T
15 T = e e e e ey e
0 >
=20 -15 14 -0 -5 0 5 10 14 15 20 X
Degrees
horizontz
Notes:
x2 2 a 10 | 14 | 15
1. Curves calculated on formula X oY o=
a? b? b |55|65]|85

2. Vertical setting angles of the lights shall be such that the following vertical coverage
of the main beam will be met:

distance from threshold vertical main beam coverage

threshold to 315 m 0°— 11"

316 m to 475 m 0.5°— 11.5°

476 mto 640 m 1.5 — 12.5°

641 m and beyond 2.5°— 13.5° (as illustrated above)

3. Lights in crossbars beyond 22.5 m from the centre line shall be toed-in 2 degrees.
All other lights shall be aligned parallel to the centre line of the runway.

4. See collective notes for Figures A2-1 to A2-11.

FigureA2-1. Isocandela diagram for approach center line light and crossbarsvhite light)
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Degrees
vertical
[ 1]
Y _Minimum
/ 250 cd
— Minimum
15‘ 7/ 500 cd
ol SN ENAN R ERARS S AR RAR AR
|
- 5 e g Sy g - Wy A | .
8 oo il e gl o e g O Main beam
A | 7 < minimum
10 7 . 2500 cd
Minimurm |
average
5 I I 5000 cd [ I
| | | |
1 1 1 1
| | L ol | |
15 4= — -L---.-J—-—--.J—H—rw—!!!lll ' A !
U-g-—-—-—!-—--l-n—-—- 1—r1-1.:..||! ||| I
-20 -165-15 -115-10 -1 -5 0 5 7 1[}115 15 165 20 _§
Degrees
horizontal
Notes:
x2 2 a |70 |11.5|16.5
1. Curves calculated on formula X e X =
a b2 b |50 |60]80

2. Toe-in 2 degrees

3. Vertical setting angles of the lights shall be such that the following vertical coverage

of the main beam will be met;
distance from threshold
threshold to 115 m

116 mto215m 1°—
216 m and beyond

0.5°—10.5°
1ne
1.5°— 11.5° (as illustrated above)

4. See collective notes for Figures A2-1 to A2-11.

vertical main beam coverage

FigureA2-2. Isocandela diagram for approach side row ligh{red light)
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Degrees
vertical
[ 1] ]
Y Minimum
pmi
/ 500 cd
‘ 4 —t Minimum
7 1000 cd
15 /
K A
14 VA |
M == —— === === Malml beam
0 XN
:‘_:_4 !___“_/‘
. LI e ) i 0
A —r0000ed—H k-
1 .Jr_Jr—I—I ] ! I ! ! | i !|_1.
L If !l'III!III'J!I L H
-5  -10 -9-7.5-55-5 0 55575910 15 ’x
Degrees
horizontal
Notes:
%2 2 a | 5575190
1. Curves calculated on formula RS 1
a? b2 b | 45|60 |85

2. Toe-in 3.5 degrees

3. See collective notes for Figures A2-1 to A2-11.

FigureA2-3. Isocandela diagram for threshold light(green light)
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Degrees
vertical
Y [T 1]
__Minimum
/= 500 cd
/ }__Minimum
/ /| 1000 cd
15 }l //r |
125 e e L ¥ / Main beam
' EEEEREREEN 7T inimum
Mo === = == L [ [ F 5000cd
LT e e e e e e e e e e T O R
10 | LA N /
/
Minimum {
average ' ]
5 | i 10 000 cd i |
| | | |
| | | |
1 ! 1 | | i | 1 1
0-8'_'_'—!'-+|"1"|—|'|r‘“—|'1—|"r:|I|| III ! dl !
-165 -15 -115-10 -7 -5 0 5 7 10 115 15165 ’”x
Degrees
horizontal
Notes:
%2 2 a |70 |115/|165
1. Curves calculated on formula R
a? b2 b | 506080

2. Toe-in 2 degrees

3. See collective notes for Figures A2-1 to A2-11.

FigureA2-4. Isocandela diagram for threshold wing bar light (green light)
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Degrees
vertical
Y
14$ Minimum
el [ v 250 cd
P \\ Minimurm
15 e — ———-;/-——;:.:— .-h_\ X/_ 500 cd
10 / S N \
Main beam
9 / ,/ \\ \/’__ minimum
||/ //’ ""‘\\ N s
[l 1/ NI AL
'
Minimum
5 average
I\ \ 5000 of }
NN pARyN|
: AUAN ~ 1 /|
NG BZuA
0 LN N Z /

-10 -85 -7 -5 0 5 7 85 10 ,X
Degrees
haorizontal

Notes:
2 yz a |50]70]85
1. Curves calculated on formula — L=
a b? b |35]60|85

2. Toe-in 4 degrees

3. See collective notes for Figures A2-1 fo A2-11.

FigureA2-5. Isocandela diagram for touchdown zone ligh¢white light)
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Degrees
vertical
Y
+ Minimum
/ / 250 cd
12 /! Minimum
_— ~& | /7 socd
e T~
0 P >/
05 == e e = Main beam
,/ A \\ /| minimum
/ P {\ >< 2500 cd
. / ANDZA\
/ /| /// \"“\.\ /) ( \
. [ |/ VA
Minimum
average
5000 cd
| N / [
A EINEAN PARVIN |
0 | \ \ ~~ ol / / :

-10 -85 -7 -5 0 5 7 85 10 X’
Degrees
horizontal

Notes:
x2 y2 a |50|70|85
1. Curves calculated on formula Z + 2L =1
a’ b? b |35|60|85

2. For red light, multiply values by 0.15.
3. For yellow light, multiply values by 0.40.

4. See collective notes for Figures A2-1 to A2-11.

Figure A2-6. Isocandela diagram for runway centre line light
with 30 m longitudinal spacing (white light) and rapid
exit taxiway indicator light (vellow light)
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Degrees

vertical

YTM'S I ——— Minimum ‘

3 Minimum — ™ 500 cd for Cat. I
250 cd for Cat. Ill ' 250 cd for Cat. |
125 cd for Cat. | | and Cat. Il |
and Cat. I \ B |Main beam minimum
2500 cd for Cat. lll
/ (_ 1250 cd for Cat. |

/
\ and Cat.

10
g /

Minimum average
5 5000 cd for Cat. I
2500 cd for Cat. |
and Cat. Il
! / i
0 | AN N / 1/ :

-10 -85 -7 -5 0 5 785 10 ’x
Degrees
horizontal

Notes:
2 2 a |50|70]|85
1. Curves calculated on formula R S
a bl b | 458510
2. For red light, multiply values by 0.15.
3. For yellow light, multiply values by 0.40.
4. See collective notes for Figures A2-1 to A2-11.
Figure A2-7. Isocandela diagram for runway centre line light
with 15 m longitudinal spacing (white light) and rapid exit
taxiway indicator light (yellow light)
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Degrees
vertical
Y
Minimum
I —
125 cd
10 /
9 - Minimum
250 cd
75 —— = -74 —— L Main beam
- — minimum
/ /125000
i _/__f_____ NN
T CTL =LA
[ ] Minimum ' ] '
. [ average | || |
| . 2500 cd |
1
0.25 _l._!-_ == T /1./

-0 -9 -75 -6 -5 0 5 6 75 9 10 ’X
Degrees
horizontal

Notes:
X2 2 a |60(75]90
1. Curves calculated on formula X e =y
a’ b2 b [225|50 |65

September 202

2. See collective notes for Figures A2-1 to A2-11.

Figure A2-8. Isocandela diagram for runway end light (red light)
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Degrees
vertical
1
Minimum
500 cd
12
10
Wr————7 T — === Minimum
1000 cd
Main beam
1 minimum
5000 cd
5
Minimum
average
10000 cd
I I I I
I I I I
. AN : | £ :
-10 -9 -15 -55 -5 0 5 55 1.5 9 10 X
Degrees
horizontal
Notes:
o yz a4 | 55| 75|90
1. Curves calculated on formula —2+—2=1
a- b b |35 |60]|85

2. Toe-in 3.5 degrees
3. Forred light, multiply values by 0.15.
4. For yellow light, multiply values by 0.40.

5. See collective notes for Figures A2-1 to A2-11.

Figure A2-9. Isocandela diagram for runway edge light where width of runway is 45 m (white light)
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Degrees
vertical
1
Minimum
500 cd
12
Minimum
10 1000 cd
05 4+ — —|— o —|— — = Main beam
minimum
5000 cd
7
5
Minimum
average
10000 cd
I I I
I I I
) I e
-10 -85 -65 -5 0 5 6.5 85 10 X
Degrees
horizontal
Motes:
¥ yz a | 65|85 (100
1. Curves calculated on formula S +5=1
a~ b b | 35|60 |85

2. Toe-in 4.5 degrees
3. Forred light, multiply values by 0.15.
4. For yellow light, multiply values by 0.40.

5. See collective notes for Figures A2-1to A2-11.

Figure A2-10. Isocandela diagram for runway edge light where width of runway is 60 m (white light)
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Degrees
vertical

A

{EHERSSEE g

-7 -6 -5 -4 -3 -2 -1 o 1 2 3 4 5 6 71 X
Degrees

horizontal

Figure A2-11. Grid points to be used for the calculation of average
intensity of approach and runway lights
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Collective notes to Figures2Al to A211

7.

The ellipses in each figure are symmetrical about the common vertical and horizontal
axes.

Figures A21 to A210 show the minimum allowable light intensities. The average
intensity of the main beam is calculated by establishing gridtg as shown in Figure
A2-11 and using the intensity values measures at all grid points located within and on the
perimeter of the ellipse representing the main beam. The average value is the arithmetic
average of light intensities measured at all careid grid points.

No deviations are acceptable in the main beam pattern when the lighting fixture is
properly aimed.

Average intensity ratio. The ratio between the average intensity within the ellipse
defining the main beam of a typical new lightdathe average light intensity of the main
beam of a new runway edge light shall be as follows:

Figure A21  Approach centre line and crossbars 1.5 to 2.0 (white light)
Figure A22  Approach side row 0.5 to 1.0 (red light)

Figure A23  Threshold 1.0 b 1.5 (green light)
Figure A24  Threshold wing bar 1.0 to 1.5 (green light)
Figure A25  Touchdown zone 0.5 to 1.0 (white light)

Figure A26  Runway centre line (longitudinal spacing 30 m) 0.5 to 1.0 (white light)
Figure A27  Runway centre line @dhgitudinal spacing 15 m) 0.5 to 1.0 for CAT Il

(white light)
0.25 to 0.5 for CAT I,
Il (white light)
Figure A28  Runway end 0.25 t0 0.5 (red light)
Figure A29  Runway edge (45 m runway width) 1.0 (white light)
Figure A210 Runway edge (60 nunway width) 1.0 (white light)

The beam coverages in the figures provide the necessary guidance for approaches down
to an RVR of the order of 150 m and takiés down to an RVR of the order of 100 m.

Horizontal angles are measured with respecthe vertical plane through the runway
centre line. For lights other than centre line lights, the direction towards the runway centre
line is considered positive. Vertical angles are measured with respect to the horizontal
plane.

Where, for approacheatre line lights and crossbars and for approach side row lights,
inset lights are used in lieu of elevated lights, e.g. on a runway with a displaced threshold,
the intensity requirements can be met by installing two or three fittings (lower intensity)
ateach position.
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8. The importance of adequate maintenance cannot beeavghasized. The average
intensity should never fall to a value less than 50 per cent of the value shown in the
figures and it should be the aim of airport authorities to maintaine ¢ light output
close to the specified minimum average intensity.

9. The light unit shall be installed so that the main beam is aligned withthalhdegree of
the specified requirement.

Degrees .
vertica
A Minimum
W 20 cd L1_LMain beam
7 P Tminimum
* 7 100cd 1
13 [T 11
10 1
? 111
[T 11
5 |.J nimum
average
{200 od §
1 T 1T 11
0 N O
| | | | | | | — rees
-2 -16 -10 -5 0 5 10 18 20 Degreas

X horzonts

Notes:

1. These beam coverages allow for displacement efctitkpit from the centre line up to
distances of the order of 12 m and are intended for use before and after curves.

2. See collective notes for Figures A2 to A221.

3. Increased intensities for enhanced rapid exit taxiway centre line lights asmeoded in
5.3.16.9 are four times the respective intensities in the figure (i.e. 800 cd for minimum
average main beam).

Figure A2-12. Isocandela diagram for taxiway centre line (15 m spacing), , RELs, fo
entry bar and stop bar lights in straight sections mtended for usein runway visual
range conditions of less than a value of 350 mwhere large offsets can occur and for
low-intensity runway guard lights, Configuration B
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Degrees .
vertica

10 — 20 cd
# il I
il [T 11
5 HE 1 Minimum—| Main beam
T average — minimum
T 1200 cd i 100 cd
1 1 T
a | TTTT1
[ I [ p—
10 45-35 Q@ 35 45 10 Degrees

X horizonta

Notes:

1. These beam coverages are generally satisfactory and cater for a n@plredetnent of
the cockpit from the centre line of approximately 3 m.

2. See collective notes for Figures A2 to A221.

Figure A213. Isocandela diagram for taxiway centre line (7.5 m spacinggntrg and stop
bar lights in straight sections intended @ise in runway visual range conditions of less than a
value of 350 m

Degrees [ [TTTT]
vertical I .
—L Main beam
= Minimum - minimum
10 cd yi 50 cd
15
10
5 inimum
average
7100 cd §
; 1]
0 l\III\IIII\IIII\}\III}\IIII\IIIII\IIII\IH -
|
2125 -19.25 15 10 5 ] 5 10 15 19.25 21.25
—» Degrees

X horizontal

Notes:

1. Lights on curves to be toed 15.75 degrees with respect to the tangent of the curve.
This does not apply to runway entrance lights (RELS)

2. Increased intensities for RELs shiadl twice the specified intensities, i.e. minimum 20
cd, main beam minimum 100 cd and minimum average 200 cd.
3. See collective notes for Figures A2 to A221.

Figure A2-14. Isocandela diagram for taxiway centre line (15 m spacingRELS, no-
entry and gop bar lights in curved sections intended for use inrunway visual range
conditions of less than a value of 350 m
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Degrees RN
vertical LTI 1]
— Main beam
Minimum ¥ minimum
, 2cd ] 10 cd
/
¥
/
/ y
0 y i
/
y
/!
5
,
4 T
I I I Il'\f'linimum average 20 cdl I I I
i A
0.5 )
0 | ] | | S | \ [ —» Degrees
20 16 -15 10 5 0 5 10 1516 20 X horizontal
Notes:

1. At locations where high background luminance is usual and where deterioration of light
output resulting from dust, snow ametél contamination is a significant factor, the cd
values should be multiplied by 2.5.

2. Where omnidirectional lights are used they shall comply with the vertical beam
requirements in this figure.

3. See collective notes for Figures A2 to A221.

Figure A2-15. Isocandela diagram for taxiway centre line (30 m, 60 m spacinghtnpbar
and stop bar lights in straight sections intended for use in runway visual range conditions of
350 m or greater

Degrees [T T
vertical ||.| L[]
— 7 Main beam
Minimum minimum
i 2cd 10 cd
s 7 /
/
/
i 1
10 ¥ /
/
5
e ww e T
L e e A e
L e e e i B o e R IR
2025 -1925  -15 10 5 0 5 10 15 1925 A28 ) neees
X horizontal
Notes:

1. Lights on curves to be toed 15.75 degees with respect to the tangent of the curve.
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2. At locations where high background luminance is usual and where deterioration of light
output resulting from dust, snow and local contamination is a significant factor,-the cd
values should be multiplied 2/5.

3. These beam coverages allow for displacement of the cockpit from the centre line up to
distances of the order of 12 m as could occur at the end of curves.

4. See collective notes for Figures A2 to A221.

Figure A2-16. Isocandela diagram for taiway centre line (7.5 m, 15 m, 30 m spacing),
no-entry bar lights in curved sections intended for use in runway visual range
conditions of 350 m or greater

Degrees v
vertical

18 —

145 ——F-F—1+

10.5 —

JEEEEEEENENEEEEEEEE

—  — N —3 [——
— A A A
85 ———8F—+—+4+— ——4F -3
S S — - ——— [ ———
- - . I
E‘ 5 N E———
Sy sy R - 1
— 1 T
- = . B
[ . | | ——
| |
0 | [ I — |
2% 21 15 12 | 6 [ I 12 15 21 26
105 ° 10.5 — Degrees
X horizontal
Curve a b c d e
Intensity (cd) 8 20 100 450 1 800

Notes:

1. These beam coverages allow for displacement of the cockpit from the centre lime up t
distances of the order of 12 m and are intended for use before and after curves.

2. See collective notes for Figures A2 to A221.

Figure A2-17. Isocandela diagram for highintensity taxiway centre line (15 m spacing),
no-entry bar stop bar lights in straight sections intended for use in an advanced surface
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movement guidance and control system where higher light intensities are required and
where large offsets can occur

Degrges ¥
vertical
18 3 ;
I a I
T T
| |
! !
145 ——F—"FFH-+4— - |
T T
| |
| |
12 | "
I I
A A Y ) O Y T
10.5 i = i
I I
| }
85 |——4——HF——r——"-Ff4——1FF—s = | I
r a T T
75 —-—7—73 T o e 1] I
| |
6 : —r —:—— :
I
T e e e e - -
I S I - |
I | 1 I I I
t T TT T T t
I | Ll Ll | I
I | ! I | I
Ly ,
’ 1a|5 1|5 1|3 1|1 | l? ! i5 2 2 sl'i l? ﬂls 1|1 1|3 1|5 1a|5
I 0 I . .
85  -55 55 —» Degrees
X horizontal
Curve a b c d e
Intensity (cd) 8 20 100 450 1800
Notes:

1. These beam coverages are generally satisfactory and cater for @ dmplacement of
the cockpit corresponding to the outer main gear wheel on the taxiway edge.

2. See collective notes for Figures-A2 to A221.

Figure A2-18.Isocandela diagram for highintensity taxiway centre line (15 m spacing),
no-entry bar and stop bar lights in straight sections intended for use in an advanced
surface movement guidance and control system where higher light intensities are
required
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Degrees v
vertical
18 ! 1
d A
12 -
1054+ HHAH P e
gyt e e e e e it e e e e
851+ HH—TT+1 :
| B | (J -
6 s —
0 | | || ‘
43 32 1-29 24 18 12 ] 0 6 12 18 24 29 132
305 305 33
—» Degrees
X horizontal
Curve a b c d
Intensity (cd) 8 100 200 400
Notes:

1. Lights on curves to be toad 17 degrees with respect to the tangent of the curve.

2. See collective notes for Figures-A2 to A221.

Figure A2-19. Isocandela diagram for highintensity taxiway centre line (7.5 m spacing),
no-entry bar and stop bar lights in curved sections intended for use in an advanced
surface movement guidance and edrol system where higher light intensities are

required
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Degrees [T [ 1
vertical L
—— Main beam
Minimum 71 minimum
100 cd 7 500 cd
15 / /;
13 /
10 -
5 Minimum
average
1000 cd
1 [
Rl [ e e e e e e e e B e e e A e B e e e B B
0 | [ | | | [ | —» Degrees
30 24 -20 10 0 10 20 24 30 X horizontal
Notes:

1. Although the lights flash in normal operation, the light intensity is specified as if the
lights were fixed for incandescent lamps.

2. See collective notes for Figures-A2 to A221.

Figure A2-20. Isocandela diagram for highintensity runway guard lights,
Configuration B
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Degreesy

vertical T

5

4

—» Degrees
X horizontal

Figure A2-21. Grid points to be used for calculation of average intensity of taxiway

centre line and stop bar lights

Collective notes to Figures A2 to A221

1.

The intensities specified in Figures A2 to A220 are in green and yellow light for
taxiway centre line lights, yellow light for runway guard lights and red light for stop bar
lights.

. Figures A212 to A220 show the minimum allowable light imsities. The average
intensity of the main beam is calculated by establishing grid points as shown in Figure
A2-21 and using the intensity values measured at all grid points located within and on the
perimeter of the rectangle representing the main bedme. dverage value is the
arithmetic average of the light intensities measured at all considered grid points.

No deviations are acceptable in the main beam or in the innermost beam, as applicable,
when the lighting fixture is properly aimed.

Horizontal angles are measured with respect to the vertical plane through the taxiway
centre line except on curves where they are measured with respect to the tangent to the
curve.

Vertical angles are measured from the longitudinal slope of the taxiway surface

The importance of adequate maintenance cannot beeovgnasized. The intensity,
either average where applicable or as specified on the corresponding isocandela curves,
should never fall to a value less than 50 per cent of the value shown in ttes figid it

should be the aim of airport authorities to maintain a level of light output close to the
specified minimum average intensity.

The light unit shall be installed so that the main beam or the innermost beam, as
applicable, is aligned withinne-half degree of the specified requirement.
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Degrees [
wvertical 30 cd
26 = -
e et ’.200 cd
20 [~
L~ /’\\
pd ~J 300 cd
5t 3 - ) PN
i e A1
10 rd P B P
a 4 yd ¥
I [ \
4 [
1]
\ [ BN i |
& \ : \\ o - ' /
A N 21 y
-10 T T
-26 20 -15 -10 -8 0 8 10 15 20 26

—» Degrees
X horizontal

Notes:
1. Although the lights flash in normal operation, the light intensity is specified as if the
lights were fixed for incandescent lamps.

2. The intensities specified are in yellow light.
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Figure A2-24. Isocandela diagram for each light in lowintensity runway guard lights,
Configuration A

Degrees [ T 1 I
) Minimum
vertical 26 [ 1] ¥ 300 cd
Minimum
1 000 cd
20 A | Main beam’ |
A minimum| |
R e e e e 51500 cd
¥ /// |
10 /’ |
8
[ | /
[ ] /|
Minimum ‘/
0 average
! 3 000 cd |
| 1
I |
I |
-8 | | | | | I
. 8 11 i
26 -20 -15 10 -8 0 8 10 15 20 26

——» Degrees
X horizontal

Notes:

1. Although the lights flash in normal operation, the light intensity is specified as if the
lights were fixed for incandescent lamps.

2. The intensitiespecified are in yellow light.
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Figure A2-25. Isocandela diagram for each light in higkintensity runway guard lights,
Configuration A

. 1
degrees I l
vertical

15

13

10

5

o

AN /—'\
2
3
3
c
3
o
8
¢
\2
[}
Tt
33
Siv
Qcg
35

+
10 15 20 —» X
degrees horizontal

-20 -15 -10

Notes:

1. Curves calculated on formula: x°/a® +y*/b* =1 | 1 —

2. See collective notes for Figures for A2-1 to A2-xx.

Figure A2-26. Isocandela diagram for takeoff and hold lights (THL) (red light)
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APPENDIX 3: MANDATORY INSTRUCTION MARKI NGS AND INFORMATION
MARKINGS

Note 1- See Chapter 5, Sections 5.2.16 and 5.2.17 for specifications on the
application, location and characteristics of mandatory instruction markings and
information markings.

Note 2- This appendix details the form and pwootions of the letters,
numbers and symbols of mandatory instruction markings and information
markings on a 20 cm grid.

Note 3- The mandatory instruction markings and information markings on
pavements are formed as if shadowed (i.e., stretched) froah#nacters of an
equivalent elevated sign by a factor of 2.5 as shown in the figure below. The
shadowing, however, only affects the vertical dimension. Therefore, the spacing
of characters for pavement marking is obtained by first determining the
equivalen elevated sign character height and then proportioning from the
spacing values given in Table A41.

For example, in the case of the runway designator "10" which is to have a

height of 4 000 mm (Hps), the equivalent elevated sign character height is 4
0002.5=1 600 mm (Hes). Table A4b) indicates numeral to numeral code 1
and from Table A4(c) this code has a dimension of 96 mm, for a character
height of 400 mm. The pavement marking spacing for "10" is then (1
600/400)*96=384 mm.

pilot aye

/

@ aquivelent elevated sign [es] characier

pavemant sign [ps] character
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APPENDIX 4: REQUIREMENTS CONCERNING DESIGN OF

TAXIING GUIDANCE SIGNS

Note - See Chapter 5, Section 5.4 for specifications on the application, location and
characteristics of signs.

1. Inscription heights shall conform to the following tabulation.

Mininmim character height
Information sign
Runway code Mandatory Pumway exit and
number . . - . .
mstmction sign numway vacated signs Other signs
lor2 300 mm 300 mm 200 mm
Jord 400 mm 400 mm 300 mm

Noted Where a taxiway location sign is installed in conjunction with a runway
designation sign (see 5.4.3.22), the character size shall be that specified for mandatory
instruction signs.

2. Arrow dimensions shall be as follows:

Legend height Stroke
200 mm 32 mm
300 mm 48 mm
400 mm 64 mm

3. Stroke width for single letter shall be as follows:

Legend height Stroke
200 mm 32 mm
300 mm 48 mm
400 mm 64 mm

4. Sign luminance shall be as follows:
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a) Where operations are conded in runway visual range conditions less than a value of
800 m, average sign luminance shall be at least:

Red 30 cd/m2
Yellow 150 cd/m2
White 300 cd/m2

b) Where operations are conducted in accordance with 5.4.1.7 b) and c) and 5.4.1.8, average
sign luminance shall be at least:

Red 10 cd/m2
Yellow 50 cd/m2
White 100 cd/m2

Noted In runway visual range conditions less than a value of 400 m, there will be some
degradation in the performance of signs.

5. The luminance ratio between red and white el@ef a mandatory sign shall be
between 1:5 and 1:10.

6. The average luminance of the sign is calculated by establishing grid points as shown in
Figure A41 and using the luminance values measured at all grid points located within the
rectangle represeang the sign.

7. The average value is the arithmetic average of the luminance values measured at all
considered grid points.

Noted Guidance on measuring the average luminance of a sign is contained in the
Aerodrome Design Manu@pc 9157) Part 4.

8. The ratio between luminance values of adjacent grid points shall not exceed 1.5:1. For
areas on the sign face where the grid spacing is 7.5 cm, the ratio between luminance
values of adjacent grid points shall not exceed 1.25:1. The ratio between the maximum
and minimum luminance value over the whole sign face shall not exceed 5:1.

9. The forms of characters, i.e. letters, numbers, arrows and symbols, shall conform to those
shown in Figure A®. The width of characters and the space between individual
characers shall be determined as indicated in TablelA4

10. The face height of signs shall be as follows:

Legend height Face height (min)
200 mm 300 mm
300 mm 450 mm
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400 mm 600 mm

11. The face width of signs shall be determined using Fig4r& except that, where a
mandatory instruction sign is provided on one side of a taxiway only, the face width shall not
be less than:

a) 1.94 m where the code number is 3 or 4; and
b) 1.46 m where the code numberis 1 or 2.

Note - Additional guidance 1 determining the face width of a sign is contained in the
Aerodrome Design Manud@pc 9157) Part 4.

12.Borders

a) The black vertical delineator between adjacent direction signs should have a width
of approximately 0.7 of the stroke width.

b) The yellav border on a standlone location sign should be approximately 0.5
stroke width.

13. The colours of signs shall be in accordance with the appropriate specifications in
Appendix 1.

7.5¢cm 15.0cm 7.5¢cm
7y i
7.5cm .
4 X X X X X X X oox!
1
15.0 cm \
1
1
X X X X X X X X x|
1
1
|
1
X X X X X X X x|
1
1
|
1
—_— X X X X X X X x|
7.5cm !
-~ X X X X X X X X o
"""""""""""""""""""""""""""" :'_' - &
! 7.5¢cm
7.5cm

Figure A4-1. Grid points for calculating average luminance of a sign
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Notel - The average luminance of a sign is calculated by establishing grid points on a
sign face showing typical inscriptions and a background of the appropriate colour (red for
mandatory instruction signs and yellow for direction and destination signs)lasgo

a) Starting at the top left corner of the sign face, establish a reference grid point at
7.5 cm from the left edge and the top of the sign face.

b) Create a grid of 15 cm spacing horizontally and vertically from the reference grid
point. Grid poirts within 7.5 cm of the edge of the sign face shall be excluded.

c) Where the last point in a row/column of grid points is located between 22.5 cm
and 15 cm from the edge of the sign face (but not inclusive), an additional point
shall be added 7.5 cm frothis point.

d) Where a grid point falls on the boundary of a character and the background, the
grid point shall be slightly shifted to be completely outside the character.

Note 2- Additional grid points may be required to ensure that each charactardaslat
least five evenly spaced grid points.

Note 3- Where one unit includes two types of signs, a separate grid shall be established
for each type.
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Figure A4-2. Forms of characters

September 2024 Page283



Civil Aviation Requirements for Aerodromez CAR14, Part 1

K
N
0

Figure A4-2. (cont.)
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T
W
L

Figure A4-2. (cont.)
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3
9

Figure A4-2. (cont.)
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Figure A4-2. (cont.)

Note 1.— The arrow sivoke width, diameter of the dot, and
both width and length of the dash shall be proportioned fo the
character stroke widihs,

Note 2.— The dimensions of the @row shall remain constant
for a particular sign size, regardless of orientafion.

Arrow, dot and dash

Figure A4i 2
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y

I
R

et =of

NO ENTRY sign

Figure A4-3. Runway vacated and NO ENTRY signs

5 -

H/4 (min) H/4 (min)
10-28 | |- 10 | %
H/4 (min) H/4 (min)
A. Sign with two runway B. Sign with one runway
Figure A4-4. Sign dimensions
Explanatory Note to Figure A4: fiHO stands for the inscripti
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