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ABBREVIATIONS AND SYMBOLS
(Used in Manual of Aerodrome Standards)

Abbreviations

ACN Aircraft classification number

aprx Approximately

ASDA Accelerate-stop distance available
AlIP Aeronautical information publication
ATS Air traffic services

CAAB Civil Aviation Authority, Bangladesh
cd Candela

C Degree Celsius

CBR California bearing ratio

CIE Commission Internationale de I' Eclairage
cm Centimetre

DME Distance measuringequipment

ft Foot

ILS Instrument landing system

IMC Instrument meteorological conditions
K Degree Kelvin

kg Kilogram

km Kilometre

km/h Kilometre perhour

kt Knot

L Litre

LDA Landing distance available

m Metre

max Maximum

mm Millimetre

mnm Minimum

MN Meganewton

MPa Megapascal

NM Nautical mile

NU Not usable

OCA/H  Obstacle clearancealtitude/height
OFz Obstacle free zone

PCN Pavement classificationnumber
RESA Runway end safetyarea

RVR Runway visualrange

TODA Take-off distance available

TORA Take-offrun available

VMC Visual meteorological conditions

VOR Very high frequency unidirectional
radio range

Symbols
°  Degree

Equals
Minute ofarc

ANO (AD) A.1

K Friction coefficient
> Greater than
< Lessthan
% Percentage
+ Plus or minus
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RELATED DOCUMENTS
[Related to thespecifications ofthis Manual of Aerodrome Standards (MAS)]

(a)
(b)
()
(d)
®

(f)
)
(h)

ICAOANNEX 14: Aerodrome (Vol I)

ICAO Doc 9157: Aerodrome DesignManual (all parts)

ICAO Doc 9184: Airport Planning Manual (all parts)

ICAODoc 9137: Airport Services Manual (all parts)

ICAO Doc 9261: Heliport Manual

ICAO Doc 9150: StolportManual

ICAO Doc 9332: Manual onthe ICAO Bird Strike Information System (IBIS)
ICAO Doc 9476: Manualof Surface Movement Guidance and Control Systems (SMGCS)
ICAO Doc 9683: Human Factors Training Manual

ICAO Doc 9774: Manual on certification of Aerodromes.

ICAO Doc 9859: Safety ManagementManual

ICAODoc 9674: World Geodetic System—1984 (WGS —84)

Editorial practice:

The following practice has been adheredto in order indicate at a glance the status of each statement. The rule which
has been mandatory is printed in light face roman. The rules, which required prior permission fromthe Chairman CAAB, have
been printed in lightface Italic. The status beingindicated by prefix "If so directed by the Chairman™. Notes have been printed
in lightface italics, the status being indicated by the prefix Note.
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FORWARD

In exercise of the powers conferred by Rule 4 of Civil Aviation Rule 1984, the Chairman
Civil Aviation authority is pleased to issue this Air Navigation Order as a Manual of Aerodrome
Standard (MAS) —Second Edition on the basis of ICAO Annex-14 fifth edition and amendment 10-
A and 10-B . This order has the reference of Rule 267 of the CAR' 84.

This Manual contains the Standards that prescribe the physical characteristics and obstacle
limitation surfaces to be provided for at aerodromes, and certain facilities and technical services
normally provided at an aerodrome.

To a great extent, the specifications for individual facilities detailed in this document, have
been interrelated by a reference code system, described in this Manual and by the designation of the
type of runway for which they are to be provided, as specified in the definitions. This not only
simplifies the reading of this Manual, but also in most cases, provides for efficiently proportioned
aerodromes when the specifications are followed.

This Manual sets forth the aerodrome specifications for aircraft which have the characteristics
of those which are currently operating or for similar aircraft that are planned for introduction.
Accordingly, any additional safe-guards that might be considered appropriate to provide for more
demanding aircraft are not taken into account. It is to be noted that the specifications for precision
approach runways categories Il and Il are only applicable to runways intended to be used by
aeroplanes in code numbers 3 and 4.

Aviation security is an integral part of aerodrome planning and operations and this Manual,
contains several specifications aimed at enhancing the level of security at aerodromes also.

The aerodrome operators seeking an aerodrome certificate shall comply with the
specifications of this Manual.

The responsibility for the technical matters within this Manual of Aerodrome Standards
(MAS) CAAB is the responsibility of the Flight Safety and Regulations Division of CAAB.

This document is issued and amended under the authority of the Chairman of Civil Aviation
Authority, Bangladesh.

t

A e~

AirVice Marshal. Mahmud Hussain, NDC, PSC
Chairman
Civil Aviation Authority, Bangladesh
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CHAPTER 1. GENERAL

11 Definitions
When the following terms are used in this MAS they havethe following meanings:
Accuracy. A degreeofconformancebetweenthe estimated or measured value andthe truevalue.

Note. - For measured positional data the accuracy isnormally expressed in terms ofa distance froma stated position
within whichthereis a defined confidence ofthe true positionfalling.

Aerodrome. A defined area on land orwater (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 beacon. Aeronautical beacon usedto indicate the location of an aerodrome fromthe air.

Aerodrome Certificate. A certificate issuedby CAAB under Civil Aviation Rule 1984 for the operationofan aerodrome.
Aerodrome elevation. Theelevation of the highest point ofthe landing area.

Aerodrome identification sign. A signplaced on an aerodrome to aid in identifying the aerodrome fromthe air.
Aerodrome reference point. The designated geographical locationofan aerodrome.

Aerodrome traffic density.

a) Light. Where the number of movements in the mean busy hour is not greaterthan 15 per runway ortypically
less than 20total aerodrome movements.

b) Medium. Where the number of movements in the mean busy houris of the orderof 16 to 25 perrunway or
typically between 20to 35 total aerodrome movements.

(c) Heavy. Where the number of movements in the mean busy hour is ofthe order of 26 or more perrunway 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 year of the number of
movementsin the dailybusiesthour.

Note 2. - Either a take-off or a landing constitutes a movement.

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

Aeronautical ground light. Any light specially providedas an aid to air navigation, other than a light displayed on an aircraft.

Aeroplane reference field length. The minimum field length required for take-off at maximum certificated take-off mass, sea
level, standard atmospheric conditions, still air and zero runway slope, as shown in the appropriateaeroplane flight manual
prescribed by the certificating authority or equivalent data fromthe aeroplane manufacturer. Field length means balanced
field length for aeroplanes, if applicable, or take-off distance in other cases.

Note. AttachmentA, Section 2 provides information onthe conceptofbalanced field length.

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

Note. The aircraft classification number is calculated with respect to the canter of gravity (CG) position whichyields the
critical loading on the critical gear. Normallythe aft most CG position appropriate to the maximumgross apron (ramp) mass
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is used to calculate the ACN. In exceptional cases the forward most CG position may resultin the nose gear loading being
more critical.

Aircraftstand. A designatedarea on an apronintendedto 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 service. A service provided to regulate the activities and the movement of aircraft and vehicles on an
apron.

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

Barrette. Three or more aeronautical ground lights closely spaced in a transverse line so that froma distance they appearas a
short barof light.

Calendar. Discrete temporal reference systemthat provides the basis for defining temporal positionto a resolutionof one day
(ISO 19108*).

Capacitor discharge light. A lamp in which high-intensity flashes of extremely short durationare produced by the discharge of
electricity at high voltage througha gas enclosed in a tube.

Certified aerodrome. An aerodrome whoseoperator has been granted an aerodrome certificate.

Clearway. A definedrectangular area on the ground or water under the control of the appropriate authority, selected or prepared
as asuitable area over which an aeroplane may make a portion of its initial climb to a specified height.

Cyclic redundancy check (CRC). A mathematical algorithmapplied to the digital expression of data that provides a level of
assuranceagainstlossoralteration of data.

Data quality. A degree or level of confidence that the data provided meet the requirements of the data userin terms of
accuracy, resolution and integrity.

Datum. Any quantity or set of quantities that may serveas a reference or basis for the calculation of other quantities
(ISO 19104%).

Declared distances.

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

b) Take-offdistance available (TODA). The length of the take-off run available plus the lengthofthe clearway,
if provided.
C) Accelerate-stop distance available (ASDA). The length of the take-off run available plus the length of the

stopway, if provided.

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

Dependent parallel approaches. Simultaneous approaches to parallel or near-parallel instrument runways where radar
separationminima between aircraft on adjacentextended runway centre lines are prescribed.
Displaced threshold. A thresholdnot located at the extremity ofa runway.

Effective intensity. The effective intensity ofaflashing light is equalto the intensity ofafixed light of the same colourwhich
will produce the same visual range under identical conditions of observation.

Ellipsoid height (Geodetic height). The height related to the reference ellipsoid, measured along the ellipsoidal outer normal
throughthe pointin question.

Fixed light. A light having constant luminous intensity when observed froma fixed point.
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Frangible object. An object of low mass designed to break, distort or yield on impact so as to present the minimum hazard to
aircraft.

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 gravity field of the Earth which coincides with the undisturbed mean sealevel (MSL)
extended continuously throughthe continents.

Note. The geoid is irregular in shape because of local gravitational disturbances (wind tides, salinity, current, etc.)
and the direction ofgravityis perpendicular tothe geocid at everypoint.

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

Note. In respect to the World Geodetic System 1984 (WGS-84) defined ellipsoid, the difference between the WGS-84
ellipsoidal heightand orthometric height represents WGS-84 geoid undulation.

Gregorian calendar. Calendar in generaluse; firstintroduced in 1582 to define a year that more closely approximates the
tropical yearthan the Julian calendar (1ISO 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 designatea 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 facilitate efficient surface movement of aircraft.

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

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

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

Identification beacon. An aeronautical beaconemitting a coded signal by means ofwhich a particular point of reference can be
identified.

Independent parallel approaches. Simultaneous approaches to parallel or near-parallel instrument runways where radar
separation minima between aircraft on adjacent extended runway centre lines are not prescribed.

Independent parallel departures. Simultaneous departures fromparallel or near-parallel instrument runways.

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

a) Non-precision approach runway. An instrument runway served by visual aids and a non-visual aid providing at
least directional guidance adequate for a straight-in approach.

b) Precision approach runway, category I. 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 visibility not less
than 800 mor a runway visual range not less than 550 m.

C) Precision approach runway, category Il. An instrument runway served by ILS and/or MLS and visual aids
intended for operations with a decision height lower than 60 m (200 ft) but not lower than 30 m (100 ft) and
a runway visual range not less than 300 m.
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d) Precision approachrunway, category Ill. An instrument runway served by ILSand/or MLSto and along the
surface ofthe runway and:
A intended for operations with a decision height lower than 30m (100 ft), orno decision heightand a

runway visualrangenot lessthan 175m.

B intended for operations with a decision height lowerthan 15 m (50 ft), or no decision heightand a
runway visualrangelessthan175 mbut not less than 50 m.

Cc intended for operations with no decision heightand no runway visual range limitations.

Note. Visual aids need not necessarily be matched to the scale of non-visual aids provided. The criterion for the
selectionofvisual aidsisthe conditionsinwhichoperations areintendedto be conducted.

Integrity (aeronautical data). A degree of assurance that an aeronautical data and its value has not been lost noraltered since
the data origination orauthorized amendment.

Intermediate holding position. A designated position intended for traffic control at which taxiing aircraft and vehicles shall
stop and hold until further cleared to proceed, whensoinstructed by theaerodrome control tower.

Landing area. That part ofa movement area intended for the landing or take-off ofaircraft.
Landing direction indicator. A deviceto indicate visually the direction currently designated for landing and for take-off.

Laser-beam critical flight zone (LCFZ). Airspace in the proximity of an aerodrome but beyondthe LFFZ where the irradiance
is restricted to a levelunlikely to cause glare effects.

Laser-beamfree flightzone (LFFZ). Airspace in the immediate proximity to the aerodrome where the irradiance is restricted
toa level unlikely to cause any visual disruption.

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

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

Manoeuvringarea. That partofan aerodrome to be used for the take-off, landing and taxiing of aircraft, excluding aprons.
Marker. An objectdisplayed above ground levelin orderto indicate an obstacle or delineate a boundary.

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

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

Near-parallel runways. Non-intersecting runways whose extended centre lines have an angle of convergence/divergence of 15
degrees or less.

Non-instrument runway. A runway intended for the operation of aircraft using visual approach procedures.

Normal flight zone (NFZ). Airspace not define as LFFZ, LCFZ or LSFZ but which must be protected from laser radiation
capable of causingbiological damage to theeye.

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

a) are located on an area intended for the surface movement of aircraft; or

b) extend above a defined surface intended to protect aircraft in flight; or

¢) stand outside those defined surfaces and that have been assessed as being a hazard to air navigation
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Obstacle free zone (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 than a
low-mass and frangibly mounted one required for air navigation purposes.

Orthometric height. Height ofa point related to thegeoid, generally presentedas an MSL elevation.

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

Precisionapproach runway, see Instrument runway.

Primary runway(s). Runway (s) used in preference to others whenever conditions permit.

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

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

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

Runway. A defined rectangular area on a land aerodrome prepared for the landing and take-off of aircraft.

Runway end safety area (RESA). Anarea symmetrical aboutthe extended runway centre line and adjacent to the end of
the strip primarily intended to reduce the risk of damage to an aeroplane undershooting oroverrunning the runway.

Runway guard lights. A light systemintended to caution pilots or vehicle drivers that they are aboutto enter an active
runway.

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

Note.— In radiotelephony phraseologies, the expression “holding poin¢”isused to designate the runway-holding
position.

Runway strip. A defined area including the runway and stopway, if provided, intended:

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

b) to protectaircraft flying over it during take-off or landing operations.

Runway turn pad. A defined area on a land aerodrome adjacentto a runway for the purpose of completing a 180-degree

turn ona 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 or the lights delineating the runway or identifying its centre line.

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

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

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

Sign.
a) Fixed message sign. A sign presenting only one message.

b) Variable message sign. A sign capable of presenting several predetermined messages orno message, as applicable.
Signal area. Anarea on an aerodrome used for the display of ground signals.
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Slush. Water-saturated snowwhich with a heel-and-toe slap-down motion against the ground will be displaced with a
splatter; specific gravity: 0.5 up to 0.8.

Note.— Combinations of ice, snow and/or standing water may, especially when rain, rain and snow, or snow is falling,
produce substanceswith specific gravitiesin excess of 0.8. These substances, due to their high water/ice content, will
have a transparent ratherthan a cloudy appearance 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 notincluding 0.35.

b) Wet snow. Snow which, if compacted by hand, will stick togetherand tend to or form a snowball; specific gravity:
0.35 upto butnotincluding 0.5.

¢) Compacted snow. Snow which has been compressed into a solid mass that resists further compression and will hold
togetheror break up into lumps if picked up; specific gravity: 0.5 and over

State safety programme. An integrated set of regulations and activities aimed at improving safety.

Stationdeclination. An alignment variation between the zero degree radial of a VOR and true north, determined at the
time the VOR station is calibrated.

Stopway. A defined rectangular area on the ground at the end of take-off run available prepared as a suitable area in
which anaircraft can be stopped in the case of an abandoned take off.

Switch-over time (light). The time required for the actual intensity of a light measured in a given direction to fall from50
percent and recover to 50 per cent during a power supply changeover, when the light is being operated at intensities of 25
percent or above.

Take-off runway. A runway intended for take-off 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 taxilane. A portion of an apron designated as a taxiway and intended to provide access to aircraft stands
only.

b) Apron taxiway. A portion of a taxiway systemlocated on an apron and intended to provide a through taxi-route across
the apron.

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

Taxiway intersection. A junction of two or more taxiways.

Taxiway strip. Anarea including a taxiway intended to protectan 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 the threshold, where it is intended landing aeroplanes first contact the
runway.

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

Note.— Crosswind component means the surface wind componentat rightanglesto the runway centre line.
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NOTE - Documents and reference materials referred here shall mean either CAAB/ICAO docs and references.
12 Applicability

1.2.1 Theinterpretation ofsome ofthe specifications in the Manual expressly requires the exercising of discretion, the
taking of a decision or the performance of a function by the CAAB. In other specifications, the expression CAAB does not
actually appear although its inclusion is implied. In both cases, the responsibility for whatever determination or action is
necessary shall rest with the CAAB having jurisdiction over the aerodrome.

1.2.2 Thespecifications, unless otherwiseindicated in a particular context, shallapply to all aerodromes used for air
transport operation. The specifications of this Manual shallapply only to land aerodromes. The specifications in this Manual
shall apply, where appropriate, to heliports but shall not apply to STOL Ports.

1.2.3 Wherevera colour is referred to in this Manual, the specifications for that colour given in Appendix 1 shall
apply.

1.3 Common reference systems

1.3.1 Horizontal reference system

1.3.1.1 World Geodetic System -- 1984 (WGS-84) shall be used as the horizontal (geodetic) reference system.
Reported aeronautical geographical coordinates (indicating latitude and longitude) shall be expressed in terms of the WGS-84
geodetic reference datum.

1.3.2 Vertical reference system

1.3.2.1 Mean sea level (MSL) datum, which gives the relationship of gravity-related 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 asthe equipotential surface in the gravity
field of the Earth which coincides with the undisturbed MSL extended continuously through the continents.

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

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.

1.3.3.2 When adifferent temporal referencesystemis used, this shallbe indicated in. GEN 2.1.2 ofthe Aeronautical
Information Publication (A1P).Bangladesh.
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14 Certification of Aerodromes
1.4.1 General

1.4.1.1 The CAAB shall certify aerodromes used for air transport operation in accordance with the specifications
containedin this manual as wellas other relevant ICAQ specifications.

1412 For the purpose of the certification of Aerodromes, Chairman CAAB has constituted a committee
comprising the following officials :
) - Chairman
() Representativeof ATS/AEROdivision - Member
©) RepresentativeofC
@) Director (flight safety& Regulations ivil Engineering - Member
@ Representativeof E/M Engineering - Member
(e) Representativeof AT & Regulationssection - Member Secretary

1413 Theapplicantshallbe the ownerofthe aerodrome site, or have obtained permission fromthe ownerto use the
site as an aerodrome.

14.1.4 CAAB’s aerodrome certification process only addresses the aviation safety aspect of the aerodrome. It is the
responsibility of the applicant to ensure that use of the site as an aerodrome is in compliance with
othergovernmentstatutory requirements. The aerodrome certificate dose not absolve the applicant
from observing such requirements.

1415 An applicant for an aerodrome certificate ensure that an aerodrome manual, which includes all pertinent
information on the aerodrome site facilities, services, equipment, operating procedures, organization
and management including a safety management system, is submitted to CAAB together with a
formal application for an aerodrome certificate.(See specimen application fromat section 1.9)

14.1.6 A certified aerodrome shallhave in operationa safety management system.

1.4.1.7 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 specifications regarding the facility and its operation, and that it has, according to

the certifying authority, the capability to maintain these specifications forthe period of validity of the certificate.

Note.— The intent ofa safety managementsystemisto have in place an organizedandorderly approachin the management
of aerodrome safety by the aerodrome operator. Guidance on an aerodrome safety management system is given in Safety
Management Manual (SMM) (Doc 9859), and in the Manual of Certification of Aerodromes (Doc 9774).

1.42  Aerodrome Certification Fee
1.4.2.1 No fee will be required for the aerodrome owned by CAAB for the issue, renewal and replacing the aerodrome
certificate. But the Chairman shall specify fee forthe private aerodrome.

1.4.2.2 The certificate application willonly be processed upon paymentofthe certification fee, ifapplicable.

1.4.3  Processing an Aerodrome Certificate Application.
1.4.3.1 Applications shallbe submitted in sufficient time to allow to for detailed consideration and inspection of the aerodrome
before the desired date of the certificate.

1.4.3.2 Engineering and survey reports of the physical characteristics of the movement area, pavement strength and surface,
obstacle limitation surfaces, etc, shall be provided by applicant asrequired by CAAB.

1.4.3.3 As part ofthe certification process, Member(s) ofthe Aerodrome Certification Committee (Aerodrome Inspector) may
carry outinspectionor testing of any aspect of the aerodrome of require substantiation of any information provided by the
applicant.

1.4.3.4 Specialassessments may be necessary ifthere are aerodrome facilities that are not in full compliance with the applicable
standards. This may involvemore time and resources and may result in restrictions being imposedon aircraft operations.
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1.4.4 Granting of an Aerodrome Certificate
1.4.4.1 Before granting an aerodrome certificate, CAAB must be satisfied that:

(a) the aerodrome physical characteristics facilities, services and equipment are in accordance with the standards as
specified in Rule 267 of CAR’84:

(b) the aerodrome operating procedures proposed by the applicant and set out in the aerodrome Manual are
appropriate and adequate for the expected level of aircraft activities at the aerodrome:

(c) there are sufficient experienced trained or qualified personnel to conduct the safety functions of the aerodrome:

(d) the aerodrome operator is aware of the aerodrome safety functionsand can be expected to properly operate the
aerodrome .

1.4.4.2 Aerodrome Certificates are granted on the condition that the aerodrome will, at all times, be in compliance
with applicable regulations and standards. CAR’ 84 also empowers CAAB to attach additional conditions to a certificate to take
account of particular circumstances of the aerodrome.

1.4.4.3 Once granted, an aerodrome certificate shall remain in force for two years oruntil it is suspended or cancelled,
which ever is earlier.

1.4.5 Maintenance and control of Aerodrome Manual

145.1 CAABwWill retain one copy of the Aerodrome Manual. The aerodrome operator must keep his or her copy of
the Aerodrome Manual at the aerodrome or at the operator’s principal place of businessand make it available for CAAB audit
purposes.

1.4.5.2 Additional copies of the Aerodrome Manual may be made available so that aerodrome staff and other
organisations at the aerodrome may have access to a copy of the Manual.

1.45.3 When additional copies or sections of the Manual are required, The aerodrome operator is responsible for
updates and distribution to those persons.

1.5 Safety management

1.5.1 Chairman shall establish a safety programme in order to achieve an acceptable level of safety in aerodrome
operations.

1.5.2 The acceptable lewvel(s) of safety to be achieved shall be established by the Chairman.

1.5.3 Chairman shall require, as part of their safety programme, that a certified aerodrome operator implements a
safety management system approved by the Chairman that, as a minimum:

a) identifies safety hazards;

b) ensures that remedial action necessary to maintain an acceptable level of safety is implemented;
c) provides for continuous monitoring and regular.assessmentof the safety level achieved; and

d) aims to make continuousimprovement to the overall level of safety.

1.5.4 A safety management system shall clearly define linesof safety accountability throughout a certified aerodrome operator, includinga
direct accountability for safety on the part of senior management.

1.6 Airport design
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1.6.1 Architecturaland infrastructure-related requirements for the optimumimplementation of international civil
aviation security measures shall be integratedinto the design and construction of new facilities and alterations to existing
facilities atan aerodrome.

1.6.2 If so directed by the Chairman, the design of aerodromes should take into account, where appropriate, land
use and environmental control measures.

1.7 Reference code

Note: The intent ofthe reference code is to provide a simple method for interrelating the numerous specifications
concerning the characteristics ofaerodromesso as to provide a series of aerodrome facilities that are suitable for the aero
planesthatare intendedto operate at the aerodrome. The code is not intended to be used for determining runway length or
pavement strength requirements. The code is composed of two elements which are related to the aero plane performance
characteristics and dimensions. Element 1 isa number based on the aero plane reference field length and element 2 is a letter
based on the aero plane wing span and outer main gear wheel span. A particular specification is related to the more
appropriate ofthe two elements of the code or to an appropriate combination of the two code elements. The code letter or
number within an elementselected for design purposes is related to the critical aero plane characteristics for which the facility
is provided. When applying this Standard the aero planeswhichthe aerodrome isintended to serve are first identifiedand then
the two elements of the code.

1.7.1 An aerodrome reference code (code letter and code number) which is selected for aerodrome planning
purposes shall be determined in accordance with the characteristics of the aeroplane for which an aerodrome facility is
intended.

172  Theaerodrome reference code numbersand letters shallhave the meanings assignedto themin Table 1-1.

1.7.3 The code number for element 1 shall be determined from Table 1-1, column 1, selecting the code number
corresponding tothe highestvalue of the aeroplanereferencefield lengths of the aeroplanes for which the runway is intended.

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

1.7.4 Thecode letterforelement 2 shallbe determined from Table 1-1, column 3, by selecting the code letter which
correspondsto the greatest wing span, orthe greatest outer main gear wheelspan, whichever gives the more demanding code
letter of the aero planes for which the facility is intended.

15 APR 2012 Page 1 -10



Manual of Aerodrome Standards - CAAB ANO (AD) A1

Table 1-1. Aerodrome reference code

Aerodrome reference code
Code element 1 Code element 2 _
Code Aeroplane reference  [Code Wing span Outer main gear wheel
number field length Letter span®
1 2 3 4 5
1 Less than 800m A Up to but not Up to butnot
including 15 m including4.5m
2 800 m uptobutnot B 15 m up to butnot 4.5 mupto butnot
including 1200 m including 24 m including 6m
3 1 200 m up to butnot C 24 m up to butnot 6 mupto butnot
including 1800 m including 36 m including9m
4 1 800 m and over D 36 muptobutnot 9 muptobutnot
including 52 m including 14 m
E 52 muptobutnot 9 muptobutnot
including 65 m including 14 m
F 65m up to but not 14m upto butnot
including 80m including 16m
a. Distance betweenthe outsideedges of the main gear wheels.

Note.— Guidance on planning for aero planeswith wingspansgreaterthan 80 m is given inthe Aerodrome Design
Manual (Doc 9157), Parts1 and 2.

1.8 Aerodrome Reference Codes and Aeroplane Characteristics

1.8.1 A list of representative aeroplanes operating in Bangladesh and other, chosen to provide an example of each
possible aerodrome reference code numberand letter combination, is shown in Table 1-2.

1.8.2 Fora particularaeroplane the table also provides data on the aeroplane reference field length (ARFL), wingspan
and outer main gear wheel span used in determining the aerodrome reference code. The aeroplane data provided for planning
purposesis indicative only. BExact values of a particular aeroplane’s performance characteristics should be obtained from
information published by the aeroplane manufacturer.
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Table 2.1-2: Aerodrome reference codes and aeroplane characteristics

ANO (AD) A.1

IAEROPLANE REF AEROPLANE CHARACTERISTICS
TYPE CODE
ARFL  (Wing- OMGWS Length MTOW TP
span (m)
(m) (m) (m) (kg) (kPa)
DHC2 Beaver 1A 381 14.6 3.3 10.3 2490 240
Beechcraft:

58 (Baron) 1A 401 115 3.1 9.1 2449 392
100 1A 628 14.0 4.0 12.2 5352 -
Britten Norman Islander 1A 353 14.9 4.0 10.9 2850 228

Cessna:
172 1A 272 10.9 2.7 8.2 1066 -
206 1A 274 10.9 2.6 8.6 1639 -
310 1A 518 11.3 3.7 9.7 2359 414
404 1A 721 14.1 4.3 121 3810 490
Partenavia P68 1A 230 12.0 2.6 9.4 1960 -
Piper: 1A 639 12.4 4.3 9.9 2950 414
PA 31 (Navajo) 1A 378 11.8 3.4 8.7 1814 -
PA 34
Beechcraft 200 1B 592 16.6 5.6 13.3 5670 735
Cessna:
208A (Caravan) 1B 296 15.9 3.7 115 3310 -
402C 1B 669 13.45 5.6 11.1 3107 490
441 1B 544 15.1 4.6 11.9 4468 665
DHC 6 Twin Otter 1B 695 19.8 4.1 15.8 5670 220
Dornier 228-200 1B 525 17.0 3.6 16.6 5700 -
DHC-7 1C 689 28.4 7.8 24.6 19505 620
DHC-5E 1D 290 29.3 10.2 24.1 22316 -
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ANO (AD) A.1

AEROPLANE REF AEROPLANE CHARACTERISTICS
TYPE CODE

ARFL  [Wing- OMGWS Length MTOW TP

span (m)

(m) (m) (m) (kg) (kPa)
Lear Jet 28/29 2A 912 13.4 22 14.5 6804 793
Beech craft 1900 2B 1098 16.6 5.8 17.6 7530 -
CASA C-212 2B 866 20.3 35 16.2 7700 392
Embraer EMB 110 2B 1199 15.3 4.9 15.1 5670 586
Metro I 2B 800 141 54 18.1 5670 740
Metro I 2B 991 17.37 54 18.1 6577 740
IATR 42-200 2C 1010 24.6 4.9 22.7 16150 728
Cessna550 2C 912 15.8 6.0 14.4 6033 700
DHC-8
100 2C 948 25.9 8.5 223 15650 805
300 2C 1122 27.4 8.5 25.7 18642 805
Lear Jet 55. 3A 1292 134 25 16.8 9298 -
IAl Westwind 2 3A 1495 13.7 3.7 15.9 10660 1000
BAe 125-400 3B 1713 15.7 3.3 155 12480 1007
Canadair
CL600 3B 1737 18.9 4.0 20.9 18642 1140
CRJ-200 3B 1527 21.21 4.0 26.77 21523 1117
Cessna 650 3B 1581 16.3 3.6 16.9 9979 1036
Dassault-Breguet 3B 1515 19.3 53 20.2 20640 1300
Falcon
Embraer EMB 145 3B 1500 20 4.8 29.9 19200 -
Fokker F28-2000 3B 1646 23.6 5.8 29.6 29480 689
letro 23 3B 1341 17.4 54 18.1 7484 742
Shorts SD3-60 3B 1320 22.8 4.6 216 11793 758
Bac:
Jetstream 31 3C 1440 15.9 6.2 14.4 6950 448
Jetstream 31 3C 1500 18.3 - 19.3 10433 -
146-200 3C 1615 26.3 55 26.2 42185 1138
146-300 3C 1615 26.3 5.5 31.0 44225 945
Bombadier Global 3C 1774 28.7 4.9 30.3 42410 -
Express
Embraer EMB 120 3B 1420 19.8 7.3 20.0 11500 828
McDonnell Douglas:
DC-3 3C 1204 288 58 196 14100 3
DC9-20 3C 1551 285 6.0 318 45360 5
Fokker:
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F27-500 3C 1670 29.0 79 251 20412 540
F28-4000 3C 1640 25.1 58 296 32205 779
F50 3C 1760 29.0 8.0 252 20820 552
F100 3C 1695 28.1 50 355 44450 920
SAAB SF-340 3C 1220 214 75 197 12371 655
Airbus A300B2 3D 1676 448 109 536 142000 1241
Airbus A320-200 AC 2058 339 8.7 376 72000 1360
Boeing:
B717-200 4C 2130 28.4 6.0 378 51710 -
B737-200 4C 2295 28.4 6.4 30.6 52390 1145
B737-300 4C 2749 28.9 6.4 305 61230 1344
B737-400 4C 2499 28.9 6.4 36.5 63083 1400
B737-800 4C 2256 35.8 6.4 395 70535 -
McDonnell Douglas:
DC9-30 4C 2134 28.5 6.0 378 48988 -
DC9-80/MD80 4C 2553 32.9 6.2 451 72575 1390
Airbus:
A300-600 4D 2332 448 10.9 54.1 165000 1260
A310-200 4D 1845 43.9 10.9 46.7 132000 1080
Boeing:
B707-300 4D 3088 44.4 7.9 46.6 151315 1240
B757-200 4D 2057 38.0 8.7 47.3 108860 1172
B767-200ER 4D 2499 476 10.8 485 156500 1310
B767-300ER 4D 2743 47.6 10.8 54.9 172365 1310
McDonnell Douglas:
DC8-63 4D 3179 452 7.6 57.1 158757 1365
DC10-30 4D 3170 50.4 12.6 55.4 251744 1276
Lockheed:
L1011-100/200 | 4D 2469 473 12.8 54.2 211378 1207

McDonnell Douglas

MD11 4D 2207 51.7 12.0 61.2 273289 1400
TupolevTU154 4D 2160 376 12.4 48.0 90300 -
Airbus:

A 330-200 4E 2713 60.3 12.0 59.0 230000 1400

A 330-300 AE 2560 60.3 12.0 63.6 230000 1400

A 340-300 4E 2200 60.3 120 63.7 253500 1400
Boeing:

B747-SP AE 2710 596 12.4 56.3 318420 1413

B747-300 4E 3292 59.6 12.4 70.4 377800 1323

B747-400 4E 3383 64.9 12.4 70.4 394625 1410
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B777-200 | 4E | 2500 | 60.9 | 12.8 63.73 | 287800 | 1400 |

1.8.3 Providing for Future Larger Aeroplanes

1.8.3.1 Nothing in this MAS is intended to inhibit the planning or provision of aerodrome facilities for larger aeroplanes that may
be accommodated by the aerodrome at a later date. However, where movement area facilities are built for future larger
aeroplanes, the aerodrome operator mustliaise with the relevant Chairman to determine interim notification of Reference
Code and maintenance arrangements.

1.8.3.2 ltisthe prerogative of aerodrome operators to selectthe appropriate aeroplane and aeroplane characteristics for master

planning of their aerodromes.

19 Sample Aerodrome Certification Application

Civil Aviation Authority.

Bangladesh Application for Aerodrome Certificate

1. Particulars of the Applicant

FUI NI .o e e
AAATES S, .ottt
............................................................................................... POStCOdE: ..o
0TS 1410 AP
Phone: ... s R BEmall
2. Particulars of the Aerodrome Site

ABTOATOME NAITIE: . ..ottt e e e e e e e e e e
R N (o o=l Y 1] ) £ o PSPPIt
Geographical Coordinates of the ARP: Lat: oo LONG: .o

(in degrees, minutes and tenths of minutes)

Bearing and Distances fromnearest TOWN Or POPUIOUS ATBA ... .e. ittt et et et e et et e e ae e
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3. Is the Applicant the Owner of the Aerodrome Site?

Yes [] No [ ]

If no, provide

a) Details of rights held in relation to the site; and

b)  Name and addressofthe ownerofthe site and written evidenceto show that permission has been obtained for the site
to be used by the applicantas an aerodrome.

Page 1 of?2

4. Indicate the Largest Type of Aircraft Expected to Usethe Aerodrome

5. Is the Aerodrometo be Used for Air Transport Operations?

Yesla NOEI

6. Details to be shown on the Aerodrome Certificate

P Y=o Yo [ 0T 1 a (ST AT 121

[On behalf of the Aerodrome Operator shown abowe*],|I hereby apply for a certificate to operate the
aerodrome

(*Delete if not applicable).

Signed: ..o,
My authority to act on behalf of the applicant is:
. Name of person making the declaration: ...........ccccooieiiiiiiiiiiiii e
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INFORMATION:
1. Two copies of the Aerodrome Manual, prepared in accordance with the regulations and

commensurate with the aircraft activities expected at the aerodrome, are required as part of the
application.
2. The application should be submitted to the Chairman’s CAAB Office.

3. CAAB will take no action to assess this application until payment is received.(If application).

4. Documentary evidence in support of all matters in this application may be requested.
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CHAPTER 2. AERODROME DATA
2.1 Aeronautical data

2.1.1 Determination and reporting of aerodrome related aeronautical data shall be in accordance
with the accuracy and integrity requirements set forth in Tables A5-1 to A5-5 contained in Appendix 5 while
taking into account the established quality system procedures. Accuracy requirements for aeronautical data are
based upon a 95 per cent confidence level and in that respect, three types of positional data shall be identified:
surveyed points (e.g. runway threshold), calculated points (mathematical calculations from the known
surveyed points of points in space, fixes) and declared points (e.g. flight information region boundary points).

2.1.2 The integrity of aeronautical data shall be maintained throughout the data process from

survey/origin to the next intended user. The following classification and data integrity level shall apply:

a) critical data, integrity level 1 x 10°®: there is a high probability when using corrupted critical
data that the continued safe flight and landing of an aircraft would be severely at risk with the
potential for catastrophe;

b) essential data, integrity level 1 x10°: there is a low probability when using corrupted
essential data that the continued safe flight and landing of an aircraft would be severely at risk
with the potential for catastrophe; and

C) routine data, integrity level 1 x 10°: there is a very low probability when using corrupted
routine data that the continued safe flight and landing of an aircraft would be severely at risk
with the potential for catastrophe.

2.1.3 Geographical coordinates indicating latitude and longitude shall be determined and reported to
AIS, CAAB Headquarters in terms of the World Geodetic System 1984 (WGS-84) geodetic reference datum.
An asterisk (*) will be used to identify the geographical coordinates which have been transformed into WGS-

84 coordinates but whose accuracy of original field work dose not meet the requirements in Appendix 5,
Table A5 -1.

2.1.4 The order of accuracy of the field work shall be such that the resulting operational navigation
data for the phases of flight will be within the maximum deviations, with respect to an appropriate reference
frame, as indicated in tables contained in Appendix 5.

2.1.5 In addition to the elevation (referenced to mean sea level) of the specific surveyed ground
positions at aerodromes, geoid undulation (referenced to the WGS-84 ellipsoid) of aerodrome elevation
position and threshold positions shall be determined and reported to AIS, CAAB Headquarters.

2.2 Aerodrome reference point

2.2.1 An aerodrome reference point shall be established for an aerodrome and reported to AlS,
CAAB Headquarters.

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 position of the aerodrome reference point shall be measured and reported to AIS, CAAB
Headquarters in degrees, minutes and seconds.
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2.3 Aerodrome and runway elevations

2.3.1 The aerodrome elevation and geoid undulation at the aerodrome elevation position shall be
measured to the accuracy of one-half metre or foot and reported to AIS, CAAB Headquarters.

2.3.2 For an aerodrome used for international flights for non-precision approaches, the elevation and
geoid undulation of each threshold, the elevation of the runway end and any significant high and low
intermediate points along the runway shall be measured to the accuracy of one-half metre or foot and reported
to AIS, CAAB Headquarters.

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 of one-quarter metre or foot and reported to AlIS, CAAB
Headquarters.

2.4 Aerodrome reference temperature

2.4.1 An aerodrome reference temperature shall be determined for an aerodrome in degrees Celsius
and reported to AIS, CAAB Headquarters

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 shall be averaged of 30(thirty) years.

25 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 one-hundredth of a degree, designation 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 safety area } length, width to the nearest metre or foot, surface type;
stopway }

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 nearest metre or foot, ground profile;
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s)] visual aids for approach procedures, marking and lighting of runways, taxiways and aprons,
other visual guidance and control aids on taxiways and aprons, including taxi-holding
positions and stopbars, and location and type of visual docking guidance systems;

h) location and radio frequency of any VOR aerodrome check-point;
i) location and designation of standard taxi-routes; and
)] 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 (MLYS) in relation to the associated runway extremities.

2.5.2 The geographical coordinates of each threshold shall be measured and reported to AIS, CAAB
Headquarters 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 AIS, CAAB Headquarters in degrees, minutes, seconds and hundredths of seconds.

2.5.4 The geographical coordinates of each aircraft stand shall be measured and reported to AlS,
CAAB Headquarters in degrees, minutes, seconds and hundredths of seconds.

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

Note 1. -- Appendix 5 provides requirements for obstacle data determination in Areas 2 and 3.

2.6 Strength of pavements
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 5
700 kg shall be made available using the aircraft classification number pavement classification number (ACN-
PCN) method by reporting all of the following information:

a) the pavement classification number (PCN);

b) pavement type for ACN-PCN determination;

C) subgrade strength category;
d) maximum allowable tire pressure category or maximum allowable tire pressure value; and
e) evaluation method.

Note. If necessary, PCNs may be published to an accuracy of one-tenth of a whole number.
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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 PCN can operate on the pavement
subject to any limitation on the tire pressure, or aircraft all-up 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 The ACN of an aircraft shall be determined in accordance with the standard procedures
associated with the ACN-PCN method.

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

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

a)

Pavement type for ACN-PCN determination: Code
Rigid pavement R
Flexible pavement F
b)
Subgrade strength category: Code

High strength: characterized by K = 150MN/M® and representing all K values above 120 | A
MN/M? for rigid pavements, and by CBR = 15 and representing all CBR values above 13
for flexible pavements.

Mediumstrength: characterized by K = 80MN/M? and representing a range in K of 60 to | B
120 MN/M?® for rigid pavements, and by CBR = 10 and representing a range in CBR of 8
to 13 for flexible pavements.

Low strength: characterized by K = 40MN/M® and representing a range in K of 25 to 60 | C
MN/M? for rigid pavements, and by CBR = 6 and representing a range in CBR of 4 to 8
for flexible pavements.

Ultra low strength: characterized by K = 20MN/M? and representing all K values below | D

25 MN/M? for rigid pavements, and by CBR = 3 and representing all CBR values below
4 for flexible pavements.

c)

Maximum allowable tire pressure category: Code

High: no pressure limit W
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Medium: pressure limited to 1.50 MPa X
Low: pressure limited to 1.00 MPa Y
Very low: pressure limited to 0.50 MPa Z
d)
Evaluation method: Code

Technical evaluation: representing a specific study of the pavement characteristicsand | T
application of pavement behaviour technology.

Using aircraft experience: representing a knowledge of the specific type and mass of | U
aircraft satisfactorily being supported under regular use.

e) The following examples illustrate how pavement strength data are reported under the ACN-PCN
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 reported
information would be:

PCN80/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 by using aircraft experience to be PCN 50 and the
maximum tire pressure allowable is 1.00 MPa, then the reported information would be:

PCN50/F/A/Y/IU

Note. Composite construction.
Example 3. If the bearing strength of a flexible pavement, resting on a medium strength subgrade, has
been assessed by technical evaluation to be PCN 40 and the maximum allowable tire pressure is 0.80 MPa,

then the reported information would be:
PCN40/F/B/0.80 MPa/T

Example 4. If a pavement is subject to a B747-400 all-up mass limitation of 390 000 kg, then the
reported information would include the following note.

Note. The reported PCN is subject to a B747-400 all-up mass limitation of 390 000 kg.

2.6.7 Criteria shall be established to regulate the use of a pavement by an aircraft with an ACN
higher than the PCN reported for that pavement in accordance with 2.6.2 and 2.6.3.

Note. Attachment A, Section 18 details a simple method for regulating overloads operations.
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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 available by reporting the following information:

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

Example: 4000 kg/0.50 MPa.

2.7 Pre-flight altimeter check location
2.7.1 One or more pre-flight altimeter check locations shall be established for an aerodrome.
2.7.2 If so directed by the Chairman a pre-flight check location shall be located on anapron.
2.7.3 The elevation of a pre-flight altimeter check location shall be given as the average elevation,
rounded to the nearest metre and foot, of the area on which it is located. The elevation of any portion of a pre-
flight 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 calculated to the nearest metre or foot for a runway intended to used for air
transport operation:

a) take-off run available;

b) take-off distance available;

C) accelerate-stop distance available; and
d) landing distance available.

(Note. Guidance on calculation 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 to the appropriate aeronautical information 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 be kept up to date and changes in
conditions reported without delay.

2.9.2 The condition of the movement area and the operational status of related facilities shall be
monitored and reports on matters of operational significance or affecting aircraft performance given,
particularly in respect of the following:

a) construction or maintenance work;
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b) rough or broken surfaces on a runway, a taxiway or an apron;

C) water on a runway, a taxiway or an apron;

d) other temporary hazards, including parked aircraft;

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

2.9.3 To 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 at least twice where the code number is 3 or 4
unless varied by Chairman.

Water ona runway

2.9.4 Whenever water is present on a runway, a description of the runway surface conditions on the
centre half of the width of the runway, including the possible assessment of water depth, where applicable,
shall be made available using the following terms:

DAMP the surface shows a change of colour due to moisture.

WET the surface is soaked but there is no standing water.

WATER PATCHES significant patches of standing water are visible.

FLOODED extensive standing water is visible.

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

2.9.6 A runway or portion thereof shall be determined as being slippery when wet when the
measurements specified in 10.2.3 show that the runway surface friction characteristics as measured by a
continuous friction measuring device are below the minimum friction level specified in Table A-1.

Note. Guidance on determining and expressing the minimum friction level is provided in Attachment
A, Section 7.

2.9.7 Information on the minimum friction level specified by the CAAB for reporting slippery
runway conditions and the type of friction measuring device used shall be made available.
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2.9.8 If so directed by the Chairmanwhen it is suspected that a runway may become slippery under
unusual conditions, then additional measurements shall be made when such conditionsoccur, and information
on the runway surface friction characteristics made available when these additional measurements show that
the runway or a portion thereof has become slippery.

2.10 Disabled aircraft removal

Note. See 9.3 for information on disabled aircraft removal services.

2.10.1 The telephone/telex number(s) of the office of the aerodrome coordinator of operations for the
removal of an aircraft disabled on or adjacent to the movement area shall be made available, on request, to
aircraft operators.

2.10.2 Information concerning the capability to remove an aircraft disabled on or adjacent to the
movement area shall be made available and reported to AIS, CAAB Headquarters.

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

2.11 Rescue and fire fighting

2.11.1 Information concerning the level of protection provided at an aerodrome for aircraft rescue
and fire fighting purposes shall be made available and reported to AIS, CAAB Headquarters.

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

2.11.3 Changes in the level of protection normally available at an aerodrome for rescue and fire
fighting shall be notified to the appropriate air traffic services units and aeronautical information 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. Change in the level of protection is considered to be a change in the category of the rescue and
fire fighting service from the category normally available at the aerodrome, resulting from a change in
availability of extinguishing agents, equipment to deliver the agents or personnel to operate the equipment,
etc.

2.11.4 A change shall be expressed in terms of the new category of the rescue and fire fighting
service available at the aerodrome.

2.12  Visual approach slope indicator systems

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

a) associated runway designation number;
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b) type of system according to 5.3.5.2. For an AT-VASIS, 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
displacement and the direction of displacement, i.e. left or right shall be indicated,;

d) nominal approach slope angle(s). For a T-VASIS or an AT-VASIS this shall be angle 6
according to the formula in Figure 5-17 and for a PAPI and an APAPI this shall be angle (B +
C) +2and (A + B) + 2, respectively as in Figure 5-19; and

e) minimum eye height(s) over the threshold of the on-slope signal(s). For a T-VASIS or an AT-
VASIS this shall be the lowest height at which only the wing bar(s) are visible; however, the
additional heights at which the wing bar(s) plus one, two or three fly down light units come
into view may also be reported if such information would be of benefit to aircraft using the
approach. For a PAPI this shall be the setting angle of the third unit from the runway minus
2', i.e. angle B minus 2', and for an APAPI this shall be the setting angle of the unit farther
from the runway minus 2', i.e. angle A minus 2'.

2.13 Coordination between aeronautical information services and ae rodrome authorities

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

a) information on aerodrome conditions (ref. 1.4,2.9, 2.10, 2.11 and 2.12 above);

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

2.13.3 Operationally significant changes shall be published by Aeronautical Information Regulation
And Control (AIRAC) system. The responsible services shall submit the raw information/data to AIS CAAB
HQ, as determined the date by AIS.

2.13.4 The aerodrome services responsible for the provision of raw aeronautical information/data to
the aeronautical information services shall do that while taking into account accuracy and integrity
requirements for aeronautical data as specified in Appendix 5 to this Manual.
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CHAPTER 3. PHYSICAL CHARACTERISTICS

3.1 Runways

Number and orientation of runways
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 specified
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 factors.

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

3.1.1 The number and orientation of runways at an aerodrome shall be such that the usability factor of
the aerodrome is not less than 95 per cent for the aeroplanes that the aerodrome is intended to serve.

3.1.2 If so directed by the chairman the sitting and orientation of runways at an aerodrome shall,
where possible, be such that the arrival and departure tracks minimize interference with areas approved 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, Part 2, and
in Guidance on the Balanced Approach to Aircraft Noise Management (Doc 9829).

3.1.3 Choice of maximum permissible cross-wind components

In the application of 3.1.1 it shall be assumed that landing or take-off of aeroplanes is, in normal
circumstances, precluded when the cross-wind component exceeds:

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

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

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

wind distribution statistics that extend over as long a period as possible, preferably of not less than five years.
The observations used shall be made at least eight times daily and spaced at equal intervals of time.
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Note. The winds are mean winds. Reference to the need for some allowance for gusty conditions is
made in Attachment A, Section 1.

Location of threshold

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

Note. Guidance on the sitting of the threshold is given in Attachment A, Section 10.

3.16 When it is necessary to displace a threshold, either permanently or temporarily, from its
normal location, account shall be taken of the various factors which may have a bearing
on the location of the threshold. Where this displacement is due to an unserviceable
runway condition, a cleared and graded area of at least 60 m in length shall be available
between the unserviceable area and the displaced threshold. Additional distance shall
also be provided to meet 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, Section 10.

Actual length of runways
3.1.7 Primary runway
Except as provided in 3.1.8, the actual runway length to be provided for a primary runway shall be
adequate to meet the operational requirements of the aeroplanes for which the runway is intended and shall be

not less than the 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
aeroplane at its maximum mass.

3.1.8 Secondary runway

The length of a secondary runway shall be determined similarly to primary runways except that it
needs only to be adequate for those aeroplanes which require to use that secondary runway in addition to the
other runway or runways in order to obtain a usability factor of at least 95 per cent.

3.1.9 Runways with stopways or clearways

Where a runway is associated with a stopway or clearway, an actual runway length less than that
resulting from application of 3.1.6 or 3.1.7, as appropriate, may be considered satisfactory, but in such a case
any combination of runway, stopway and clearway provided shall permit compliance with the operational
requirements for take-off and landing of the aeroplanes the runway is intended to serve.

Note. Guidance on use of stop ways and clearways is given in Attachment A, Section 2.
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Width of runways

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

Code letter
Code
Number A B C D E F
1° 18 m 18 m 23m - - -
2° 23m 23 m 30m - - -
3 30m 30m 30m 45m - -
4 - - 45m 45m 45m 60 m
a. The width of a precision approach runway shall be not less than 30 m where the code number is 1 or
2.

Note. The combinations of code numbers and letters for which widths are specified have been
developed for typical aeroplane characteristics.

Minimum distance between parallel runways

3.1.11 Where parallel non-instrument runways are intended for simultaneous use, the minimum
distance between their centre lines shall be:

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

3.1.12 Where parallel instrument runways are intended for simultaneous use , the minimum distance
between their centre lines shall be:

- 1 035 m for independent parallel approaches;
- 915 m for dependent parallel approaches;

- 760 m for independent 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 aircraft, to a minimum of 300 m; and
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2) shall be increased by 30 m for each 150 m that the arrival runway is staggered away
from the arriving aircraft;

b) for independent parallel approaches, combinations of minimum distances and associated
conditions other than those specified in the ICAO PANS-RAC (Doc 4444) may be applied
when it is determined that such combinations would not adversely affect the safety of aircraft
operations.

Slopes on runways

3.1.13 Longitudinal slopes

The slope computed by dividing the difference between the maximum and minimum elevation along
the runway centre line by the runway length shall 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.
3.1.14 Along no portion of a runway shall the longitudinal slope exceed:

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

- 1.5 per cent where the code number is 3, except that for the first and last quarter of the length
of a precision approach runway category Il or 1l the longitudinal slope shall not exceed 0.8
per cent; and

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

3.1.15 Longitudinal slope changes

Where slope changes cannot be avoided, a slope change between two consecutive slopes shall 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 onslope changes before a runway is given in Attachment A, Section 4.

3.1.16 The transition from one slope to another shall 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 per 30 m (minimum radius of curvature of 15 000 m) where the code number is 3;
and

15 APR 2012 Page 3-4



Manual of Aerodrome Standards - CAAB ANO (AD) A.l1

- 0.4 per cent per 30 m (minimum radius of curvature of 7 500 m) where the code number is 1
or 2.

3.1.17 Sight distance

Where slope changes cannot be avoided, they shall 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 m above 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

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

3.1.18 Distance between slope changes

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

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

- 30 000 m where the code number is 4;

- 15 000 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 specification is given in Attachment A, Section 4.

3.1.19 Transverse slopes

To promote the most rapid drainage of water, the runway surface shall, if practicable, be cambered
except where a single crossfall from high to low in the direction of the wind most frequently associated with
rain would ensure rapid drainage. The transverse slope shall 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 shall not exceed 1.5 per 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.
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For a cambered surface the transverse slope on each side of the centre line shall be symmetrical.

Note. On wet runways with cross-wind 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.

3.1.20 The transverse slope shall be substantially the same throughout the length of a runway except

at an intersection with another runway or a taxiway where an even transition shall be provided taking account
of the need for adequate drainage.

Strength of runways

3.1.21 Arunway shall 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 constructed without irregularities that would result in loss in
friction characteristics or otherwise adversely affect the take-off or landing of an aeroplane.

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

3.1.23 The surface of a paved runway shall be so constructed as to provide good friction
characteristics when the runway is wet.

3.1.24 Measurements of the friction characteristics of a new or resurfaced runway shall be made with
a continuous friction measuring device using self-wetting features in order to assure that the design objectives

with respect to its friction characteristics have been achieved.

Note. Guidance on friction characteristics of new runway surfacesis given in Attachment A, Section

3.1.25 The average surface texture depth of a new surface shall be not less than 1.0 mm.
Note. This normally requires some form of special surface treatment.
3.1.26 When the surface is grooved or scored, the grooves or scorings shall be either perpendicular
to the runway centre line or parallel to non-perpendicular transverse joints, where applicable.
3.2 Runway shoulders
General

Note. Guidance on characteristics and treatment of runway shoulders is given in Attachment A, Section 8.
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3.2.1 Runway shoulders shall be provided for a runway where the code letter is D or E, and the
runway width is less than 60 m.

3.2.2 If so directed by the Chairman runway shouldersshall be provided for a runway where the
code letter is F.

Width of runway shoulders

3.2.3 The runway shoulders shall extend symmetrically on each side of the runway so that the
overall width of the runway and its shoulders is not less than:

- 60 m where the code letteris D or E; and
- 75 m where the code letter is F.

Slopes on runway shoulders

3.2.4 The surface of the shoulder that abuts the runway shall be flush with the surface of the runway
and its transverse slope shall not exceed 2.5 per cent.

Strength of runway shoulders

3.25 A runway shoulder shall be prepared or constructed so as to be capable, in the event of an
aeroplane running off the runway, of supporting the aeroplane without inducing structural damage to the
aeroplane and of supporting ground vehicles which may operate on the shoulder.

3.3 Runway turn pads
General

3.3.1 Where the end of a runway is not served by a taxiway or a taxiway turnaround and where the
code letter is D, E or F, a runway turn pad shall be provided to facilitate a 180-degree turn of aeroplanes. (See
Figure 3-1.)

3.3.2  Where the end of a runway is not served by a taxiway or a taxiway turnaround and where the
code letter is A, B or C, a runway turn pad shall be provided to facilitate a 180-degree turn of aeroplanes.

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

3.3.3 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 intermediate locations 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 the pilot-in-command.

3.3.4 The intersection angle of the runway turn pad with the runway shall not exceed 30 degrees.

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

3.3.6  The design of a runway turn pad shall be such that, when the cockpit of the aeroplane for
which the turn pad is intended remains over the turn pad marking, the clearance distance between any wheel
of the aeroplane landing gear and the edge of the turn pad shall be not less than that given by the following
tabulation:

Code letter Clearance

A 1.5m
B 2.25m
C 3 mif the turn pad is intended to be used by aeroplanes with a wheel base

less than 18 m;

4.5 m if the turn pad is intended to be used by aeroplanes with a wheel base
equal to or greater than 18.m.

D 45 m
E 45 m
F 45m

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

3.3.7 Where severe weather conditions and resultant lowering of surface friction characteristics
prevail, a larger wheel-to-edge clearance of 6 m should be provided where the code letter is E or F.

7
= e

Figure 3-1.  Typical turn pad layout
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Slopes on runway turn pads

3.3.8 The longitudinal and transverse slopes on a runway turn pad shall be sufficient to prevent the
accumulation of water on the surface and facilitate rapid drainage of surface water. The slopes shall be the
same as those on the adjacent runway pavement surface.

Strength of runway turn pads

3.3.9 The strength of a runway turn pad shall be at least equal to that of the adjoining runway which
it serves, due consideration being given to the fact that the turn pad will be subjected to slow-moving 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 exerted by the main landing gear tires during turning
manoeuvres.

Surface of runway turn pads

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

3.3.11 The surface of a runway turn pad shall be so constructed as to provide good friction
characteristics for aeroplanes using the facility when the surface is wet.

Shoulders for runway turn pads

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

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

3.3.13 The strength of runway turn pad shoulders shall be capable of withstanding the occasional
passage of the aeroplane it is designed to serve without inducing structural damage to the aeroplane and to the
supporting ground vehicles that may operate on the shoulder
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3.4 Runway strips

General

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

Length of runway strips

3.4.2 A strip shall extend before the threshold and beyond the end 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 instrument one; and

- 30 m where the code number is 1 and the runway is a non-instrument 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:

- 150 m where the code number is 3 or 4; and

- 75 m where the code number is 1 or 2;

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

3.4.4 A strip including a non- precision approach runway shall, where practicable, extend laterally
to a distance of at least:

- 150 m where the code number is 3 or 4; and

- 75 m where the code number is 1 or 2;
on each side of the centre line of the runway and its extended centre line throughout the length of the strip.

3.4.5 A strip including a non- instrument runway shall, where practicable, 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 number is 2; and

- 30 m where the code number is 1.
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Objects on runway strips
Note. See 9.9 for information regarding sitting and construction of equipment and installations on

runway strips.

3.4.6 An object situated on a runway strip which may endanger aeroplanes shall be regarded as an
obstacle and shall, as far as practicable, be removed.

3.4.7 No fixed object, other than visual aids required for air navigation purposes and satisfying the
relevant frangibility requirement in Chapter 5, shall be permitted on a runway strip:

a) within 77.5 m of the runway centre line of a precision approach runway category I, 11 or 11l
where the code number is 4 and the code letter is F; or

b) within 60 m of the runway centre line of a precision approach runway category I, Il or Ill
where the code number is 3 or 4; or

C) within 45 m of the runway centre line of a precision approach runway category | where the
code number is 1 or 2.

No mobile object shall be permitted on this part of the runway strip during the use of the runway for landing
or take-off.
Grading of runway strips

3.4.8 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 1 or 2;

from the centre line of the runway and its extended centre line shall 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 a strip including a precision approach runway where
the code number is 3 or 4 is given in Attachment A, Section 8.

3.4.9 That portion of a strip of a non-instrument 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
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- 30 m where the code number is 1;

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

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

3.4.11 |If sodirected by the Chairman that portion of a strip to at least 30 mbefore a threshold shall
be prepared against blast erosion in order to protect a landing aeroplane fromthe danger of an exposed edge.

Slopes on runway strips
3.4.12 Longitudinal slopes
A longitudinal slope along that portion of a strip to be graded shall not exceed:
- 1.5 per cent where the code number is 4;
- 1.75 per cent where the code number is 3; and

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

3.4.13 Longitudinal slope changes

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

3.4.14 Transverse slopes

Transverse slopes on that portion of a strip to be graded shall be adequate to prevent the accumulation
of water on the surface but shall 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 3 m outward from the runway, shoulder or stopway
edge shall be negative as measured in the direction away from the runway and may be as great as 5 per cent.

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

Strength of runway strips

3.4.16 That portion of a strip of aninstrument runway within a distance of at least:
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- 75 m where the code number is 3 or 4; and

- 40 m where the code number is 1 or 2;
from the centre line of the runway and its extended centre line shall 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 an aeroplane running off the runway.

3.4.17 That portion of a strip containing a non-instrument 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 shall 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 an aeroplane running off the runway.

3.5 Runway end safety areas

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

- the code 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 s given in Attachment A, Section 9.

Dimensions of runway end safety areas

3.5.2 A runway end safety area shall extend from the end of a runway strip to a distance of at least
90 m.

3.5.3 If sodirected by the Chairman a runway end safety area shall, as far as practicable, extend
fromthe end of a runway strip to a distance of at least:

- 240 mwhere the code numberis 3 or 4; and
- 120 mwhere the code numberis 1 or 2.

3.5.4 The width of a runway end safety area shall be at least twice that of the associated runway.
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3.5.5 If so directed by the Chairman the width of a runway end safety area shall, wherever
practicable, be equal to that of the graded portion of the associated runway strip.
Objects on runway end safety areas

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

3.5.6 An object situated on a runway end safety area which may endanger aeroplanes shall be
regarded as an obstacle and shall, as far as practicable, be removed.

Clearing and grading of runway end safety areas

3.5.7 If so directed by the Chairman a runway end safety areashall provide a cleared and graded
area for aeroplanes which the runway is intended to serve in the event of an aeroplane undershooting or
overrunning the runway.

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, 3.5.11.

Slopes on runway end safety areas

3.5.8 General

The slopes of a runway end safety area shall be such that no part of the runway end safety area
penetrates the approach or take-off climb surface.

3.5.9 Longitudinal slopes
The longitudinal slopes of a runway end safety area shall not exceed a downward slope of 5 per cent.
Longitudinal slope changes shall be as gradual as practicable and abrupt changes or sudden reversals of slopes
avoided.

3.5.10 Transverse slopes

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

Strength of runway end safety areas

3.5.11 A runway end safety area shall 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 and fire fighting vehicles as required in 9.2.26 t0 9.2.28.
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3.6 Clearways
If so directed by the Chairman the clearway shall be provided at either end of runway.

Note: Attachment A, Section 2 provides information on the use of clearways.

Location of clearways
3.6.1 The origin of a clearway shall be at the end of the take-off run available.
Length of clearways

3.6.2 The length of a clearway shall not exceed half the length of the take-off run available.

Width of clearways

3.6.3 A clearway shall extend laterally to a distance of at least 75 m on each side of the extended
centre line of the runway.

Slopes on clearways

3.6.4 The ground in a clearway shall not project above a plane having an upward 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 take-off run
available.

3.6.5 If so directed by the Chairman abrupt upward changes in slope shall 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 clearway within a distance of 22.5 mor 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 shall
generally conform with those of the runway with which the clearway is associated.

Objects on clearways

Note. See 9.9 forinformation regarding siting and construction of equipment and installations on
clearways.

3.6.6 An object situated on a clearway which may endanger aeroplanes in the air shall be regarded
as an obstacle and shall be removed.

3.7 Stopways
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If so directed by the Chairman the stopways shall be provided at either end of runway.
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 Slopes and changes in slope on a stopway, and the transition from a runway to a stopway,
shall comply with the specifications of 3.1.12 to 3.1.18 for the runway with which the stopway is associated

except that:

a) the limitation in 3.1.13 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 junction of the stopway and runway and along the stopway the maximum rate of slope
change may be 0.3per 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 A stopway shall be prepared or constructed so as to be capable, in the event of an abandoned
take-off, of supporting the aeroplane which the stopway is intended to serve without inducing structural
damage to the aeroplane.
Note. Attachment A, Section 2 presents guidance relative to the support capability of a stopway.

Surface of stopways

3.7.4 The surface of a paved stopway shall be so constructed as to provide a good coefficient of
friction to be compatible with that of the associated runway when the stopway is wet.

3.7.5 The friction characteristics of an unpaved stopway shall not be substantially less than that of
the runway with which the stop way is associated.

3.8 Radio altimeter operating area

General

3.8.1 If so directed by the Chairman a radio altimeter operating area shall be established in the
pre-threshold area of a precision approach runway.
Length of the area

3.8.2 Aradio altimeter operating area shall extend before the threshold for a distance of at least 300
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Width of the area

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

Longitudinal slope changes

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

Note. Guidance on radio altimeter operating area is given in Attachment A, Section 4.3.

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

General

3.9.1 If so directed by the Chairman taxiways shall be provided to permit the safe and expeditious
surface movement of aircraft.

3.9.2 If so directed by the Chairman sufficient entrance and exit taxiways for a runway shall be
provided to expedite the movement of aeroplanes to and fromthe runway and provision of rapid exit taxiways
considered when traffic volumes are high.

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

Code letter Clearance

A 15m

B 2.25m

C 3 mif the taxiway is intended to be used by aeroplanes with a wheel base less than 18
m,

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

D 4.5m

E 45m
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F 45m
Note 1. Wheel base means the distance fromthe nose gear to the geometric centre of the main gear.

Note 2. Where the code letter is F and the traffic density is high, a wheel-to-edge clearance greater
than 4.5 mmay be provided to permit higher taxiing speeds.

3.9.4 As of 20 November 2008, the design of a taxiway shall be such that, when the cockpit of the
aeroplane for which the taxiway is intended remains over the taxiway centre line markings, the clearance
distance between the outer main wheel of the aeroplane and the edge of the taxiway shall be not less than that
given by the following tabulation:

Code letter Clearance

A 15m
B 2.25m
C 3 m if the taxiway is intended to be used by aeroplanes with a wheel base less

than 18 m;

4.5 mif the taxiway is intended to be used by aeroplanes with a wheel base
equal to or greater than 18 m.

D 45m
E 45m
F 45m

Note 1.— Wheel base means the distance from the nose gear to the geometric centre of the main gear.

Note 2.— Where the code letter is F and the traffic density is high, a wheel-to-edge clearance greater than
4.5 mmay be provided to permit higher taxiing speeds.

Width of taxiways

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

Code letter Taxiway width

A 7.5m

B 10.5m

C 15 m if the taxiway is intended to be used by aeroplanes with a wheel base less than
18 m,

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

D 18 m if the taxiway is intended to be used by aeroplanes with an outer main gear
wheel span of less than 9 m;
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23 m if the taxiway is intended to be used by aeroplanes with an outer main gear
wheel span equal to or greater than 9 m.

E 23 m

F 25m

Taxiway curves

3.9.6 Changes in direction of taxiways shall be as few and small as possible. The radii of the curves
shall be compatible with the manoeuvring capability and normal taxiing speeds of the aeroplanes for which
the taxiway is intended. The design of the curve shall 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
and the edge of the taxiway shall not be less than those specified in 3.9.3.

Note 1. An example of widening taxiways to achieve the wheel clearance specified is illustrated in
Figure 3-2.

Note 2. The location of taxiway centre line markings and lights is specified in 5.2.8.4 and 5.3.16.11.

Note 3. Compound curves may reduce or eliminate the need for extra taxiway width.
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Guidarce mater s on sultabls dmerdors (8 glven In e
Aamdmomea Design Manua), Part 2.

Figure 3-2.  Taxiway curve
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Junctions and intersections

3.9.7 If so directed by the Chairman to facilitate the movement of aeroplanes, fillets shall be
provided at junctions and intersections of taxiways with runways, aprons and other taxiways. The design of
the fillets shall ensure that the minimum wheel 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.
Taxiway minimum separation distances

3.9.8 The separation distance between the centre line of a taxiway and the centre line of a runway,
the centre line of a parallel taxiway or an object shall not be less than the appropriate dimension specified in
Table 3-1, except that it may be permissible to operate with lower separation distances at an existing
aerodrome if an aeronautical study indicates that such lower separation distances would not adversely affect
the safety or significantly affect the regularity of operations of aeroplanes.

Note 1. 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.

Note 2. The separation distances of Table 3-1, columnl10, do not necessarily provide the capability of
making a normal turn from one taxiway to another parallel taxiway.

Note 3. The separation distance between the centre line of an aircraft stand taxilane and an object

shown in Table 3-1, column 12, may need to be increased when jet exhaust wake velocity may cause
hazardous conditions for ground servicing.

Table 3-1. Taxiway minimum separation distances

Cod Distance between taxiway centre line Taxiway Taxiway, Aircraft stand

e and runway centre line (metres) centre line other than taxilane
letter to taxiway  aircraft centre line
centre line  stand to object
(metres)  taxilane, (metres)

centre line

to object

(metres)

Instrument runways Non-instrument
Code number runways

Code number

1 2 3 4 1 2 3 4
@) 2 & @ 6 ©® (1 © © (10) (11) (12)
A 825825 - - 375 475 - - 23.75 16.25 12
B 87 87 - - 2 5 - - 335 215 16.5
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C - - 168 - - - 93 - 44 26 24.5

D - - 176 176 - - 101 101 66.5 40.5 36

E - - 182. - - - 107. 80 47.5 42.5
5 5

F - - 190 - - - 115 97.5 57.5 50.5

Note 1. The separation distances shown in columns (2) to (9) represent ordinary combinations of runways and
taxiways.

Note 2. The distances in columns (2) to (9) do not guarantee sufficient clearance behind a holding aeroplane to
permit the passing of another aeroplane on a parallel taxiway.

Slopes on taxiways

3.9.9 Longitudinal slopes
The longitudinal slope of a taxiway shall not exceed:
- 1.5 per cent where the code letter is C, D, E or F; and

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

3.9.10 Longitudinal slope changes

Where slope changes on a taxiway cannot be avoided, the transition from one slope to another slope
shall be accomplished by a curved surface with a rate of change not exceeding:

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

- 1 per cent per 25 m (minimum radius of curvature of 2 500 m) where the code letter is A or B.

3.9.11 Sight distance

Where a change in slope on a taxiway cannot be avoided, the change shall be such that, from any
point;
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- 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 from that point, where the code letter is C, D, E or F;

- 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

- 1.5 m above the taxiway, it will be possible 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.

3.9.12 Transverse slopes

The transverse slopes of a taxiway shall be sufficient to prevent the accumulation of water on
the surface of the taxiway but shall 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.
Strength of taxiways
3.9.13 The strength of a taxiway shall 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 and stationary aeroplanes, to higher stresses than the runway it serves.
Surface of taxiways

3.9.14 The surface of a taxiway shall not have irregularities that cause damage to aeroplane
structures.

3.9.15 The surface of a paved taxiway shall be so constructed as to provide good friction
characteristics when the taxiway is wet.

Rapid exit taxiways
3.9.16 Arapid exit taxiway shall be designed with a radius of turn-off curve of at least:
- 550 mwhere the code number is 3 or 4; and
- 275 mwhere 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 the code number is 1 or 2.
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3.9.17 The radius of the fillet on the inside of the curve at a rapid exit taxiway shall be sufficient to

provide a widened taxiway throat in order to facilitate early recognition of the entrance and turn-off onto the
taxiway.

3.9.18 A rapid exit taxiway shall include a straight distance after the turn-off curve sufficient for an
exiting aircraft to come to a full stop clear of any intersecting taxiway.

3.9.19 The intersection angle of a rapid exit taxiway with the runway shall not be greater than 45
nor less than 25+ and preferably shall be 3- .

S — — TAXIWEY S

Llutaiechnnangle

Figure 3-3.  Rapid exit taxiway

Taxiways on bridges

3.9.20 The width of that portion of a taxiway bridge capable of supporting aeroplanes, as measured
perpendicularly to the taxiway centre line, shall not be less than the width of the graded area of the strip

provided for that taxiway, unless a proven method of lateral restraint is provided which shall not be hazardous
for aeroplanes for which the taxiway is intended.

3.9.20 Access shall be provided to allow rescue and fire fighting vehicles to intervene in both
directions within the specified response time to the largest aeroplane for which the taxiway bridge is intended.

Note. If aeroplane engines overhang the bridge structure, protection of adjacent areas below the
bridge from engine blast may be required.

3.9.22 A bridge shall be constructed on a straight section of the taxiway with a straight section on
both ends of the bridge to facilitate the alignment of aeroplanes approaching the bridge.
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3.10 Taxiway shoulders
3.10.1 If so directed by the Chairman straight portions of a taxiway where the code letter is C, D, E
or F shall 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:
- 60 m where the code letter is F;
- 44 m where the code letter is E;
- 38 m where the code letter is D; and

- 25 m where the code letter is C.

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

3.10.2 When a taxiway is intended to be used by turbine-engined aeroplanes, the surface of the
taxiway shoulder shall be so prepared as to resist erosion and the ingestion of the surface material by
aeroplane engines.

3.11 Taxiway strips
General

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

3.11.2 A taxiway strip shall 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 Table 3-1, column
11.

Objects on taxiway strips

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

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

Note. Consideration will have to be given 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
required.

Grading of taxiway strips

3.11.4 The centre portion of a taxiway strip shall provide a graded area to a distance from the centre
line of the taxiway of at least:
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- 11 m where the code letter is A,

- 12.5 m where the code letter is B or C;

- 19 m where the code letter is D;

- 22 m where the code letter is E; and

- 30 m where the code letter is F.
Slopes on taxiway strips

3.11.5 The surface of the strip shall be flush at the edge of the taxiway or shoulder, if provided, and
the graded portion shall not have an upward 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 the adjacent taxiway surface and
not the horizontal. The downward transverse slope shall not exceed 5 per cent measured with reference to the
horizontal.

3.11.6 The transverse slopes on any portion of a taxiway strip beyond that to be graded shall not
exceed an upward or downward slope of 5 per cent as measured in the direction away from the taxiway.

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

General

3.12.1 If so directed by the Chairman holding bay(s) shall be provided when the traffic density is
mediumor heavy.

3.12.2 Arunway-holding position or positions shall be established:

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

b) at an intersection of a runway with another runway when the former runway is part of
a standard taxi-route.

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

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

3.12.5 Aroad-holding position shall be established at an intersection of a road with a runway.
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Location

3.12.6 The distance between a holding bay, runway-holding position established at a
taxiway/runway intersection or road-holding position and the centre line of a runway shall be in accordance
with Table 3-2 and, in the case of a precision approach runway, such that a holding aircraft or vehicle will not
interfere with the operation of radio navigation aids.

3.12.7 Intentionally left blank

Table 3-2.  Minimum distance from the runway centre line
to a holding bay, runway-holding position or road-holding position

Code number

Type of runway 1 2 3 4
Non-instrument 30m 40m 75m 75m
Non-precision approach 40m 40m 75m 75m
Precision approach 60 m’ 60 m’ 90 m® 90 m*
category |
Precision approach - - 90 m” 90 m™
categories Il and 11
Take-off runway 30m 40m 75m 75m

a. Ifaholding bay, runway-holding position or road-holding position is at a lower elevation compared to the
threshold, the distance may be decreased 5 m for every metre the bay or holding position is lower than the
threshold, contingent upon not infringing the inner transitional surface.

b. This distance may need to be increased to avoid interference with radio navigation aids, particularly the
glide path and localizer facilities. Information on critical and sensitive areas of ILS and MLS is contained
in ICAO Annex 10, Volume I, Attachments C and G to Part I, respectively (see also 3.11.6).

Note 1. The distance of 90 mfor code number 3 or 4 is based on an aircraft with a tail height of 20 m, a

distance fromthe nose to the highest part of the tail of 52.7 mand a nose height of 10 m holding at an angle
of 45- or mor e with respect to the runway centr e line, being clea r of the obsta cle free zone a

nd not
accountable for the calculation of OCA/H.

Note 2. The distance of 60 mfor code number 2 is based on an aircraft with a tail height of 8 m, a distance

fromthe nose to the highest part of the tail of 24.6 mand a nose height of 5.2 mholding at an angle of45 - or
more with respect to the runway centre line, being clear of the obstacle free zone.

c. Where the code letter is F, this distance shall be 107.5 m.

Note. The distance of 107.5 mfor code number 4 where the code letter is F is based on an aircraft with a tail
height of 24 m, a distance from the nose to the highest part of the tail of 62.2 mand a nose height of 10 m
holding atanangle of 45+ or mor e with respect to the runway centr e line, being clear of the
obsta cle free

3.12.8 If a holding bay, runway- holding position or road-holding position for a precision approach
runway code number 4 is at a greater elevation compared to the threshold, the distance of 90 m or 107.5 m, as
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appropriate, specified in Table 3-2 shall be further increased 5 m for every metre the bay or position is higher
than the threshold.

3.12.9 The location of a runway-holding position established in accordance with 3.11.3 shall be
such that a holding aircraft or vehicle will not infringe the obstacle free zone, approach surface, take-off climb
surface or ILS/MLS critical/ sensitive area or interfere with the operation of radio navigation aids.

e ————————————
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3.13  Aprons
General
3.13.1 Aprons shall be provided where necessary to permit the on- and off-loading of passengers,
cargo or mail as well as the servicing of aircraft without interfering with the aerodrome traffic.
Size of aprons

3.13.2 The total apron area shall be adequate to permit expeditious handling of the aerodrome traffic
at its maximum anticipated density.

Strength of aprons
3.13.3 Each part of an apron shall 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 subjected to a higher
density of traffic and, as a result of slow moving or stationary aircraft, to higher stresses than a runway.

Slopes on aprons

3.13.4 Slopes on an apron, including those on an aircraft stand taxilane, shall be sufficient to prevent
accumulation of water on the surface of the apron but shall be kept as level as drainage requirements permit.

3.13.5 Onan aircraft stand the maximum slope shall not exceed 1 per cent.
Clearance distances on aircraft stands

3.13.6  An aircraft stand shall provide the following minimum clearances between an aircraft using
the stand and any adjacent building, aircraft on another stand and other objects:

Code letter Clearance

3m
3m
45m
7.5m
7.5m
7.5m

TmMmoO W >

When special circumstances so warrant, these clearances may be reduced at a nose-in 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 any portion of the stand provided with azimuth guidance by a visual docking guidance
system.

Note. On aprons, consideration also has to be given to the provision of service roads and to
manoeuvring and storage area for ground equipment
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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 suitable for the parking of an aircraft which is known or believed to be the
subject of unlawful interference, or which for other reasons needs isolation from normal aerodrome activities.

3.14.2 If so directed by the Chairman the isolated aircraft parking position shall be located at the
maximum distance practicable and in any case never less than 100 m from other parking positions, buildings
or public areas, etc. Care shall be taken to ensure that the position is not located over underground utilities
such as gas and aviation fuel and, to the extent feasible, electrical or communication cables.
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CHAPTER 4. OBSTACLE RESTRICTION AND REMOVAL

Note 1. The objectives of the specifications in this chapter are to define the airspace around aerodromes to be
maintained free fromobstacles so asto permit the intended aeroplane operations at the aerodromesto be conducted safely and
to prevent the aerodromes frombecomingunusable by the growth of obstacles around the aerodromes. 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 certain
circumstances cause an increase in the obstacle clearance altitude/height for an instrument approach procedure or any
associated visual circling procedure.

Note 3. The establishment of, and requirements for, an obstacle protectionsurfacefor visual approach slope indicator
systems are specified in 5.3.5.41 t0 5.3.5.45.

41 Obstacle limitation surfaces

See Figure 4-1.
Outer horizontal surface

The outer horizontal surface is a plane located 150 mabove the aerodrome elevation datumand extending fromthe
upper edge of the extended conical surface for a distance of 15,000 m (radius) from aerodrome reference point (ARP).

Conical surface

4.1.1 Description. Coni cal surface. A surface sloping upwards and outwards from the periphery of the inner
horizontal surface.

4.1.2 Characteristics. The limits of the conical surfaceshall comprise:
a) a lower edge coincident with theperiphery of the inner horizontal surface;and
b) an upperedge located at a specified heightabovethe 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 horizontal surface.

Inner horizontal surface

414 The inner horizontal surface is a horizontal plane at a specified height above the aerodrome elevation datum
extending to an outer boundary comprising: (see Figure 4-3)

(@) in the case of an aerodrome with a single runway, semi-circular curves of a specified radius centred on the
middle of each of the runway strip ends and joined tangentially by straight lines on each side of the runway, parallel to the
runway centreline;

(b) in the case ofan aerodrome with multiple runways, curves ofaspecified radius centred on the middle of each of
the runway strip ends and the curves are joined by a tangential line as two curves intersect.

4.15  When the Obstacle Limitation Surfaces (OLS) of an aerodrome overlap with the OLS of other adjacent
aerodrome(s), the obstacle at any pointinside the overlap area must be controlled with respect to the lowest OLS at that point.

Amendmenton 15 Sept 2013
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Approachsurface

4.1.6 Description. Approach surface. An inclined plane or combination of planes preceding the threshold or a
permanently displaced threshold.

4.1.7 Characteristics. The limits of the approach surface shall comprise:
a) an inner edge of specified length, horizontal and perpendicular to the extended centre line of the runway and
located at a specified distance before the threshold;

b) two sides originating at the ends of the inneredge and diverginguniformly at a specified rate fromthe extended
centre line of the runway;

c) anouteredge parallelto the inneredge, 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 specified rate from the extended
center line of the lateral offset, offset or curved ground track.
4.1.8 Theelevation ofthe inneredgeshallbe equalto the elevation of the mid-point ofthe threshold.
4.1.9 The slope(s) of the approach surface shall be measured in the vertical plane containing the centre line of the
runway and shall continue containing the center line ofany lateral offset or curved groundtrack.
Inner approach surface

4.1.10 Description. Inner approach surface. A rectangular portion of the approach surface immediately preceding
the threshold ora permanently displaced threshold.

4.1.11 Characteristics. The limits of the innerapproach surface shall comprise:

a) an inneredge coincident with the location ofthe inneredge of the approach surface but of its own specified
length;
b) two sides originating at the ends ofthe inneredge and extending parallel to the vertical plane containing the

centre line of the runway; and
c) an outeredge parallelto the inneredge.
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See Figure 4-2 for inner trangitional and balked landing obstacle limitation surfaces and
Attachment B for a three-dimensional view

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

4.1.12 Description. Transitionalsurface. A complexsurface along the side of the strip and part of the side of the
approach surface, that slopes upwards and outwards to the inner horizontal surface.

4.1.13 Characteristics. The limits of a transitional surfaceshall comprise:
a) a lower edge beginning at the intersection of the side of the approach surface with the inner horizontal
surface and extending down the side ofthe 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 upperedge located in the plane of the inner horizontal surface.

4114 Theelevation ofapointon the loweredge shall be:

a) along the side ofthe approach surfaceequal to the elevation of the approach surface at thatpoint; and
b) along the strip----equalto the elevation of the nearest point onthe centre line of the runway or its extension.

Note. Asa result ofb) the transitional surface along thestrip will be curvedifthe runwayprofile iscurved, or a plane
if the runway profile isastraight line. The intersection ofthe transitional surface with the inner horizontal surfacewill also be
a curved or a straight line depending on the runway profile.

4.1.15 Theslope of the transitional surface shallbe measured in a vertical plane at right angles to the centre line of
the runway.

Inner transitional surface
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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 transitionalsurface described in 4.1.13 is intended to remain asthe controlling obstacle limitation surface for buildings,

etc.
4.1.16

4.1.17

a)

b)
4118

a)

b)

Description. Innertransitional surface. A surfacesimilarto the transitional surface but closer to the runway.

Characteristics. The limits of an innertransitional surface shall comprise:

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, fromthere along the strip parallel to the runway centre
line to the inneredge ofthe balked landing surface and fromthere up the side of the balked landing surface
to the point where the side intersects the inner horizontal surface; and

an upperedge located in the plane of the inner horizontal surface.

Theelevation ofa point on the lower edge shall be:

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

along the strip equal to the elevation of the nearest point on the centre line ofthe runway or its extension.

Note. As a result of b) the inner transitional surface along the strip will be curved ifthe runway profile is curved or a

planeifthe runway profile isastraight line. The intersection ofthe inner transitional surface with the inner horizontal surface
will also be a curved or straight line depending on the runway profile.

4.1.19

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

4.1.20

Description. Balked landing surface. An inclined plane located at a specified distance after the threshold,

extending between the inner transitional surface.

4121

a)
b)

c)

4.1.22
inner edge.

4123
the runway.

15 APR 2012

Characteristics. The limits of the balked landing surface shall comprise:

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

two sides originating at the ends of the inner edge and diverging uniformly at a specified rate from the
vertical plane containing the centre line of the runway; and

an outeredge parallelto the inneredge andlocated in the plane of the inner horizontal surface.

The elevation ofthe inneredge shallbe equalto the elevation ofthe runway centre line at the location of the

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

Page 4-6



Manual of Aerodrome Standards - CAAB ANO (AD) A1

Take-off climb surface

4.1.24 Description. Take-offclimb surface. An inclined plane or other specified surface beyond the end of a runway
or clearway.

4.1.25 Characteristics. The limits of the take-off climb surface shall comprise:

a) an inner edge horizontaland perpendicularto the centre line ofthe 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 inneredge, diverging uniformly at a specified rate fromthe take-off
track to a specified final width and continuingthereafter at that width forthe remainder of the length of the
take-off climb surface; and

C) an outeredge horizontaland perpendicular to the specified take-off track.

4.1.26 Theelevation ofthe inneredge shallbe equalto the highestpointon the extended runway centre line between
the end of the runway and the inneredge, except that when a clearway is provided the elevationshallbe equal to the highest
point on the ground on the centre line of the clearway.

4.1.27 Inthe case ofa straight take-off flight path, the slope of the take-off climb surface shall be measured in the
vertical plane containing the centre line of the runway.

4128 In the case of a take-off flight path involving a turn, the take-off climb surface shall be a complexsurface
containing the horizontal normals to its centre line,and the slope ofthe centre line shall be the same as that for a straight take-
off flight path.

42 Obstacle limitation requirements

Note. The requirements for obstacle limitationsurfaces are specified on the basis ofthe intended use of a runway, i.e.
take-offor landing andtype ofapproach,andare intended to be applied when such use is made ofthe runway. In cases where
operationsare conducted to or fromboth directions ofa runway, then thefunction of certain surfaces may be nullified because
of more stringent requirements of another lower surface.

Non-instrument runways

421 Thefollowing obstacle limitation surfaces shall be established fora non-instrument runway:
- conicalsurface;

- inner horizontal surface;

- approach surface; and

- transitional surfaces.

422 Theheights andslopesofthe surfacesshall not be greater than, and their otherdimensions not less than, those
specified in Table 4-1.

423 New objects orextensions ofexisting objects shallnot be permitted above an approach or transitional surface
except when, in the opinion ofthe Chairman CAAB, the newobject or extension would be shielded by an existing immovable
object.

424  New objects or extensions of existing objects shall not be permitted above the conical surface or inner
horizontal surface except when, in the opinion ofthe Chairman CAAB, the object would be shielded by an existing immovable
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object, orafter aeronautical study it is determined that the object would notadversely affect the safety or significantly affect the
regularity of operations of aeroplanes.

425 Existing objects above any of the surfaces required by 4.2.1 shall as far as practicable be removed except
when, in the opinion ofthe Chairman CAAB, the object is shielded by an existing immovable object, or after aeronautical study

it is determined that the object would not adversely affect the safety or significantly affect the regularity of operations of
aeroplanes.

Note. Because oftransverse or longitudinal slopes on a strip, in certain casesthe inner edge or portions of the inner
edge of the approach surface may be below the corresponding elevation ofthe strip. It is not intended that the strip be graded
to conformwith the inner edge ofthe approach surface, norisit intendedthatterrain or objectswhichare 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.

426 If so directed by the Chairmanin considering proposed construction, account shall be taken of the possible
future development of an instrument runway and consequent requirement for more stringent obstacle limitation surfaces.

Non-precisionapproach runways
4.2.7 The following obstacle limitation surfaces shall be established fora non-precisionapproach runway:

- conicalsurface;

- innerhorizontal surface;
- approach surface; and

- transitional surfaces.

428 Theheights andslopesofthe surfacesshallnot be greater than, and their otherdimensions not less than, those
specified in Table 4-1, except in the case of the horizontal section of the approach surface (see 4.2.9).

429  Thefirst section ofthe approach surface shall be horizontal from the point where it reaches 45m height. The
secondsection will start at the end of inner horizontal surface andshall be horizontal beyond the point at which the 2.5 per cent
slope intersects:

a) a horizontal plane 150 m above thethreshold elevation; or

b) the horizontal plane passing through the top ofany object that governs the obstacle clearance altitude/height
(OCA/H);

42.10 New objects orextensionsofexisting objects shallnot be permitted above an approach surface within 3 000 m
of the inneredge oraboveatransitional surface except when, in the opinionof the Chairman CAAB, the new object or extension
would be shielded by an existing immovable object.

4211 New objects or extensions of existing objects shall not be permitted above the approach surface beyond
3000 m from the inner edge, the conical surface or inner horizontal surface except when, in the opinion of the Chairman
CAAB, the object would be shielded by an existing immovable object, or after aeronautical study it is determined that the
object would not adversely affect the safety or significantly affect the regularity of operations of aeroplanes.

4212 Existing objects above any of the surfaces required by 4.2.7 shall as far as practicable be removed except
when, in the opinion ofthe Chairman CAAB, the object is shielded by an existing immovable object, or after aeronautical study
it is determined that the object would not adversely affect the safety or significantly affect the regularity of operations of
aeroplanes.

Amendmenton 15 Sept 2013

Note. Because oftransverse or longitudinal slopes on a strip, in certain casesthe inner edge or portionsofthe inner
edge of the approach surface may be below the correspondingelevation of the strip. It is not intended that the strip be graded
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to conformwith the inner edge ofthe approach surface, norisit intendedthatterrain or objectswhichare 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.

Precisionapproach runways
Note. See 8.7 for information regardingsiting and construction ofequipment and installations on operational areas.
4213 Thefollowing obstacle limitation surfaces shall be established fora precision approach runway category I:

- conicalsurface;

- inner horizontal surface;
- approach surface; and

- transitional surfaces.

4.2.14 If so directed by the Chairmanthe following obstacle limitation surfaces shall be established for a precision
approach runway category I:

- innerapproachsurface;
- inner transitional surfaces; and
- balkedlanding surface.

4215 Thefollowing obstacle limitation surfaces shall be established fora precision approach runway category Il or
I:

- conicalsurface;

- inner horizontal surface;

- approach surface and inner approach surface;
- transitional surfaces;

- innertransitional surfaces;and

- balked landing surface.

4216 The heights and slopes of the surfaces shall not be greater than, and their other dimensions not less than,
those specified in Table 4-1, except in the case of the horizontal section of the approach surface (see 4.2.17).

4217 Theapproachsurface shall be horizontal beyondthe point at which the 2.5 per cent slope intersects:

a) a horizontal plane 150 m above thethreshold elevation; or

b) the horizontal plane passing through thetopofany objectthatgoverns the obstacle clearance limit;
whicheveris 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 mustbe located on the strip. Mobile objects
shall not be permitted above these surfaces during the use of the runway for landing.

4219 New objects or extensions of existing objects shall not be permitted above an approach surface or a

transitional surface except when, in the opinion of the Chairman CAAB, the new object or extension would be shielded by an
existing immovable object.
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4220 New objects orextensions of existing objects shallnot be permitted above the conical surface and the inner
horizontal surface except when, in the opinion of the CAAB, an object would be shielded by an existing immovable object, or
afteraeronautical study it is determined thatthe objectwould notadversely affect the safety or significantly affect the regularity
of operations of aeroplanes.

4221 EXisting objects above an approach surface, a transitional surface, the conical surface and inner horizontal
surface shallas far as practicable be removed except when, in the opinion of the Chairman CAAB, an object is shielded by an
existing immovable object, or afteraeronautical study it is determined that the object would not adversely affect the safety or
significantly affect the regularity of operations of aeroplanes.

Note. Because oftransverse or longitudinal slopes on a strip, in certain cases the inner edge or portionsof the inner
edge of the approach surface may be below the corresponding elevation ofthe strip. It is not intended that the strip be graded
to conformwith the inner edge ofthe approach surface, norisit intendedthatterrain or objectswhichare 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 take-off
4.2.22 Thefollowing obstacle limitation surface shall be established for a runway meant for take-off:
- take-off climb surface.

4.2.23 Thedimensions ofthe surfaceshallbe not less than the dimensions specified in Table 4-2, except that a lesser
length may be adopted for the take-off climb surface where such lesser length would be consistent with procedural measures
adopted to govern the outward flight of aeroplanes.

4.2.24 New objects or extensions of existing objects shall not be permitted above a take-off climb surface except
when, in the opinion ofthe Chairman CAAB, the new object or extension would be shielded by an existing immovable object.

4.2.25 If noobjectreaches the 2 percent (1:50) take-off climb surface, newobjects shall be limited to preserve the
existing obstacle free surface or a surface down to a slope of 1.6 per cent (1:62.5).

4.2.26 Existing objects that extend above a take-off climb surface shall as far as practicable be removed except
when in the opinion of the Chairman CAAB, an object is shielded by an existing immovable object, orafter 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 oftransverse slopeson a strip or clearway, in certain cases portions of the inner edge of the take-off
climb surface may be below thecorresponding elevation ofthe strip or clearway. It isnot intended thatthe strip or clearway be
graded to conformwith the inner edge of the take-offclimb surface, nor is it intended that terrain or objects which are above
the take-offclimb 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 aeroplanes. Similar considerations apply at the junction ofa clearway and strip
where differencesin transverse slopes exist.

43 Objects outside the obstacle limitation surfaces

43.1 Noobjectshallbe erected to penetrate the obstacle limitation surfaces, as specified in Table 4-1, without the
permission of the Chairman.

432 Inareas 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 shall be regarded as obstacles, unless a special aeronautical study indicates that they
do not constitute a hazard to aeroplanes.

Note. This study may have regard to the nature ofoperations concerned and may distinguish between day and night
operations.
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4.4 Other objects

441  If so directed by the Chairmanobjects which do not project throughthe approach surface but which would
nevertheless adversely affect the optimumsiting or performance of visual or non-visual aids shall, as far as practicable, be
removed.

4.4.2  Anything which may, in the opinion of the appropriate authority after aeronautical study, endanger
aeroplanes on the movement area orin the air within the limits of the innerhorizontaland conical surfaces shall be regarded as
an obstacle and shall be removed in so far as practicable.

Note. In certain circumstances, objects that do notproject above any ofthe surfaces enumeratedin 4.1 may constitute
a hazard to aeroplanes as, for example, where there are one or more isolated objects in the vicinity of an aerodrome.

4.5 Obstruction Free Zone

45.1 The inner approach, inner transitional and baulked landing surfaces together define a volume of airspace in
the immediate vicinity of a precision approach runway, shall be kept free from fixed objects, other than lightweight frangible
mounted aids to air navigation which must be near the runway to performtheir function, and fromtransient objects such as
aircraft and vehicles when the runway is being used for precision approaches.

452  Asideclearance of150 m (500 ft) on either side ofthe centre line of the precision approach runway shall be
maintained free of all obstruction including stopway.

453  Asideclearance of 75 m (250 ft) on eitherside of the centre line of the non - precision and non- instruments
runway runway shall be maintained free ofall obstructionincludingditches for the full length ofthe runway including stopway.

454  Stopway and runway end safety area of the instrument and non-instrument runway shall be maintained free
of all obstructions.

455  Anareaof45 m (150ft) on eitherside from the centre line of the taxi-way shall be cleared of all kinds of
obstructions.

4.6 Demolition of obstacles
46.1  Approvalforthe allowable height must be obtained from CAAB for the obstacles/structure within a radius of

15000m centred the aerodrome reference point and obstacles/structure beyond 15000m which extends to a height of more than
150m.

46.2 Any construction made or obstacle created in violation of the provisions of these manual shall be demolished
or removed at the expense ofthe owneror, as the casemay be, the person responsible for creation of such obstacle.

4.7 Exception
47.1  Withinthe overlapping areas of the airspace of Hazrat Shahjalal International Airport and Tejgaon Airport,

Dhaka, the admissible height of any constructionshall be controlled by the Obstruction Limitation Surfaces (OLS) of Hazrat
Shahjalal International Airport, Dhaka, leaving 1.8 KM from Tejgaon runway central line on the east”.

Amendmenton 15 Sept 2013
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Table 4-1.

APPROACHRUNWAYS

Dimensions andslopes of obstacle limitation surfaces C Approach runways

Surface and dimensions?

Non-instrument
Code number
1 2 3 4

RUNWAY CLASSIFICATION

Non-precision approach
Code number
1,2 3 4

Precision approach category

| Iorlll
Code number Code number
1,2 3,4 3,4

(1) (2) () 4) (5) (6) @) (8) (9) (10) (11)
CONICAL

Slope 5% 5% 5% 5% 5% 5% 5% 5% 5% 5%
Height 35m 55m 75m 100 m 60m 75m 100 m 60m 100 m 100 m
INNER HORIZONTAL

Height 45m 45m 45m 45m 45m 45m 45m 45m 45m 45m
Radius 2000m 2500m 4000m 4000m 3500m 4000m 4000m 3500m 4000m 4000m
INNER APPROACH

Width - - - - - - - 90m 120m®  120m°
Distance from threshold - - - - - - - 60 m 60m 60m
Length - - - - - - - 900m  900m  900m
Slope - - - - - - - 2.5% 2% 2%
APPROACH

Length of inneredge
Distance from threshold
Divergence (each side)
First section

Length

Slope

Secondsection
Length

Slope

Horizontal section
Length

Total length

TRANSITIONAL
Slope

INNER TRANSITIONAL

Slope

60m 80m 150 m 150 m
30m 60m 60 m 60m
10% 10% 10% 10%

1600m 2500m 3000m 3000m
5% 4% 3.33% 2.5%

20% 20% 14.3% 14.3%

BALKED LANDING SURFACE

Length of inneredge
Distance from threshold
Divergence (each side)
Slope

a.All dimensions are measured horizontally unless specified otherwise.
b.Variable length (see 4.2.9 0r4.2.17).

c.Distance to theend of strip.

d.Or end of runway whicheveris less.
e.Where thecode letter is F (Column(3) of Table1-1), the width isincreased to 155m.

150 m 300m 300m
60m 60m 60m
15% 15% 15%

2500m 3000m 3000m
3.33% 2% 2%

- 3600m° 3600m°
- 25%  2.5%

- 8400m° 8400m°
- 15000m 15000m

20% 143% 14.3%

150 m 300m 300m
60 m 60 m 60m
15% 15% 15%

3000m 3000m 3000m
2.5% 2% 2%

12000m 3600m° 3600 m°®
3% 2.5% 2.5%

8400m° 8400m°
15000m 15000m 15000m

143% 143% 14.3%

40% 33.3% 33.3%

90 m 120m® 120 m°®
c 1800m* 1800 m*

10%  10% 10%

4% 3.33%  3.33%

Table4-2. Dimensionsandslopesofobstaclelimitationsurfaces
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RUNWAYS MEANT FOR TAKE-OFF

Code number

Surface and dimensions® 1 2 3or4

(1) (2) ®3) )
TAKE-OFF CLIMB
Length ofinneredge 60 m 80m 180 m
Distance fromrunway end® 30m 60 m 60 m
Divergence (each side) 10% 10% 12.5%
Final width 380 m 580 m 1200 m

1 800 mc

Length 1600 m 2500 m 15 000 m
Slope 5% 4% 2%"°
a. All dimensions are measured horizontally unless specified otherwise.
b. The take-off climb surface startsat the end of the clearway if the clearway length

exceeds the specified distance.
c. 1 800 m when the intendedtrack includes changes of heading greater than 15° for

operations conducted in IMC, VMC by night.
d. See 4.2.24 and 4.2.25.
15 APR 2012
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CHAPTER 5. VISUAL AIDS FOR NAVIGATION

5.1 Indicators and signalling devices

511 Wind direction indicators
Application

5111 Anaerodromeshallbeequippedwith at least one wind direction indicator.
Location

5.1.1.2 A wind direction indicator shall be located so as to be visible fromaircraft in flight or on the movement area
and in such a way as to be free fromthe effects of air disturbances caused by nearby objects.

Characteristics

5.1.1.3 The wind direction indicator shall be in the form of a truncated cone made of fabric and shallhave 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 the surface wind and a general indication of the wind speed. The colour of the wind direction

indicatorshallbe orange andsuch that thewind direction indicator clearly visible and understandable froma height of at least 300
m.

51.1.4 If so directed by the Chairman the location of at least one wind direction indicator shall be marked by a

circularband15 min diameter and 1.2 mwide. The bandshall be centred about thewind direction indicator support and shall be
in a colour chosen to give adequate conspicuity, preferably white.

5.1.1.5 If so directed by the Chairman provision shall be made for illuminating at least one wind indicator at an
aerodrome intended for use at night.

512  Landing direction indicator

Location

5121 Whereprovided,alanding direction indicator shall be located in a conspicuous place on the aerodrome.
Characteristics

51.22 Thelanding direction indicator shallbe in the formofa " T".

5.1.2.3 The shape and minimum dimensions of a landing "T" shall be as shown in Figure 5-1. The colour of the
landing ATe shall be either white or orange, the choice being dependent on the colour that contrasts best with the back-ground
against which the indicator will be viewed. Where required foruse at night the landing "T" shall either be illuminated or outlined
by white lights.

4m
0.4 m)

04m 4m

Figure 5-1. Landing direction indicator
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5.1.3 Signalling lamp

Application

5131 Asignalling lamp shallbe provided at a controlled aerodrome in the aerodrome control tower.

Characteristics

5.1.3.2 A signalling lamp shallbe capable of producing red, green and white signals, and of:

a) being aimed manually at any target as required;

b) giving asignalin any one colour followed by a signalin either of the two other colours; and

C) transmitting a message in any one ofthe three colours by Morse Code up to aspeed of at least fourwords per
minute.

When selectingthe greenlight, use shall be made of the restricted boundary of greenas specified in Appendix1, 2.1.2.

51.3.3 If so directed by the Chairman the beamspreadshall be not lessthan 1°nor greater than 3°, with negligible
light beyond 3°. When the signalling lamp is intended for use in the daytime the intensity of the coloured light shall be not less
than 6 000 cd.

5.1.4  Signal panels and signal area
If so directed by the Chairmanthesignal panelsandsignalareashallbe provided.

Locationofsignal area

5.1.4.1 The signal area shall be located so as to be visible for all angles of azimuth above an angle of 10° above the
horizontal when viewed froma height of 300 m.

Characteristicsof signalarea

5142 Thesignalareashallbeaneven horizontal surface at least9m square.

5.1.4.3 If sodirected by the Chairmanthe colour ofthe signal area shall be chosen to contrast withthe colours of the
signal panels used, and it shall be surrounded by a white border not less than 0.3 m wide.

5.2 Markings
521 General

Interruption of runway markings

52.1.1 Atan intersection oftwo (ormore) runways the markings ofthe 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 runway side stripe
marking of the more important runway across the intersection shall be interrupted.

5.2.1.2 Theorderofimportance of runways forthe display of runway markings shall be as follows:

1st precision approachrunway;

2nd non-precision approach runway; and
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3rd non-instrument runway.

5.2.1.3 Atanintersectionofarunway and taxiway the markings of the runway shallbe displayed and the markings of
the taxiway interrupted, except thatrunway side stripe markings shall be interrupted.

Note. See 5.2.8.5 regarding the manner of connecting runway and taxiway centre line markings.
Colourand conspicuity
5.2.1.4 Runway markings shallbe white.

Note 1. It hasbeen found that, on runway surfaces of lightcolour, theconspicuity of white markings canbe improved by
outliningthemin black The width ofthe black marking shall be minimum15cm.

Note 2. It is preferable that the risk of uneven friction characteristicson markings be reduced in so far as practicable by
the use of asuitablekind of paint.

Note 3. Markings may consist ofsolid areas or a series of longitudinal stripes providing an effect equivalent to the solid
areas.

5215 Taxiway markings and aircraft stand markings shall be yellow.

5.2.1.6 Apron safety lines shall be of a conspicuous colour which shall contrast with that used for aircraft stand
markings.

5.2.1.7 Ataerodromes where operations take place at night, pavement markings shall be made with reflective materials
designed to enhance the visibility of the markings.

Unpaved taxiways
5.2.1.8 Anunpaved taxiway shall be provided, sofaras practicable, with the markings prescribed for paved taxiways.
5.2.2 Runway designation marking
Application
5.2.2.1 A runway designation marking shall be providedat the thresholds ofa paved runway.

5.2.2.2 If so directed by the Chairmana runway designationmarking shall be provided, so far as practicable, at the
thresholds of an unpaved runway.

Location
5.2.2.3 A runway designation marking shallbe located at a threshold as shownin Figure 5-2 as appropriate.

Note. If the runway threshold is displaced from the extremity of the runway, a sign showing the designation of the
runway may be provided for aeroplanes taking off.

Characteristics

5224 A runway designation marking shall consist of a two-digit number and on parallel runways shall be
supplemented with a letter. On a single runway, dual parallel runways and triple parallel runways the two-digit number shall be
the whole number nearest the one-tenth of the magnetic North when viewed fromthe direction of approach. On four or more
parallel runways, one set of adjacent runways shall be numbered to the nearest one-tenth magnetic azimuth and the other set of
adjacent runways numberedto the next nearest one-tenth ofthe magnetic azimuth. When the above rule would give a single digit
number, it shall be preceded by a zero. (i.e. 14/32 or 02/20).

5225 Inthe case of parallel runways, each runway designation number shallbe supplementedby a letter as follows,
in the order shown from left to right when viewed fromthe direction of approach:
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- for two parallel runways:"L" "R"

- for three parallelrunways: "L" "C" "R"

- for four parallel runways:"L" "R" "L" "R"

- for five parallel runways: "L" "C"* "R" "L" "R"or "L" "R""L""C" "R";and
- forsix parallel runways: "L" "C* "R" "L" "C" "R".

522.6 Thenumbers and letters shallbe in the form and proportion shown in Figure 5-3. The dimensions shallbe not
less than those shownin Figure 5-3.

5.2.3 Runway centre line marking

Application

5231 A runway centre line marking shallbe provided onapaved runway.

Location

5232 A runway centre line marking shall be located along the centre line of the runway between the runway
designation markings as shownin Figure 5-2, except when interruptedin compliance with 5.2.1.1.
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Figure 5-2. Rumway designation, centre line and threshold markings

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 agap shallbe not lessthan50 m 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.
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5234 Thewidth of the stripesshallbe not less than:

Application

0.90 m on precision approach category Iland 1l runways;
0.45 m on non-precisionapproach runways where the code number is 3 or 4, and precision approach category |

runways;and
0.30 m on non-precision approach runwayswhere the code numberis 1 or 2, and on non-instrumentrunways.

524  Threshold marking

5241 A threshold marking shall be provided at the threshold of a paved instrument runway, and of a paved non-
instrument runway where thecodenumberis 3or4 and the runway is intended for use by commercial air transport.
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Maote.— All units are expressed in metres.

Figure 3-3.  Form and proportions of mumbers and letters
for runway designation markings

5242 A threshold marking shall be provided at the threshold of a paved non- instrument runway where the code
number is 3or 4 and the runway is intended for use by other than commercial air transport

5.2.4.3 A threshold marking shallbe provided, so faras practicable, at the thresholds ofan unpaved runway.
Location
5.2.4.4 Thestripes ofthe threshold marking shall commence 6 m from the threshold.
Characteristics
5245 A runway threshold marking shall consist of a pattern of longitudinal stripes of uniformdimensions disposed

symmetrically about the centre line of a runway as shown in Figure 5-2 (A) and (B) for a runway width of 45 m. The number of
stripes shall be in accordance with the runway width as follows:

Number of
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|

Runwav width strines
18 m 4

23 m 6
30m 8

45 m 12

60 m 16

5.2.4.6 Thestripes shallextend laterally to within 3 m of the edge of a runway or to a distance of 27 mon either side
of a runway centre line, whicheverresults in the smaller lateral distance. Where arunway designation marking is placed above a
threshold marking, the stripes shall be continued across the runway. The stripes shall be at least 30 m long and approximately 1.80
m wide with spacings of approximately 1.80 m between them except that, where the stripes are continued across a runway, a
double spacing shall be used to separate the two stripes nearest the centre line of the runway, and in the case where the
designation marking is included within the threshold marking this spacing shall be 22.5m.
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Figura 5-4.  Displaced threshold markings

Transverse stripe

5.2.4.7 Whereathresholdis displaced fromthe extremity of a runway orwhere the extremity of a runway is not square
with the runway centre line, a transversestripeas shownin Figure 5-4 (B) shallbe added to the threshold marking.

5248 A transverse stripe shallbe not less than 1.80 m wide.

Arrows
5.2.4.9 Wherearunway threshold is permanently displaced, arrows conforming to Figure 5-4 (B) shallbe provided on
the portion of the runway before the displaced threshold.

52410 Whena runway threshold is temporarily displaced fromthe normal position, it shall be marked as shown in
Figure 5-4 (A) or 5-4 (B) and all markings prior to the displaced threshold shall be obscured except the runway centre line
marking, which shall be converted to arrows.
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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 markersin the formand colour ofa displaced 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 ofaircraft, closed markings, as
described in 7.1.4, are required to be provided.

525 Aiming point marking
Application

5251 The provisions of Sections 5.2.5 and 5.2.6 shall not require the replacement of existing markings before 1
January 2005.

5252 Anaiming pointmarking shallbe provided at each approachend ofa paved instrumentrunway where the code
number is 2, 3or 4.

5.25.3 If so directed by the Chairmanan aiming point marking shall be provided at eachapproach end of:
a) a paved non-instrumentrunway where thecode numberis 3 or4,

b) a paved instrumentrunway where thecodenumberis 1,

Table 5-1. Location and dimensions of aiming point marking

Location and dimensions Landing distance available
Lessthan800m 800 mupto butnot 1200 muptobutnot 2400 mandabove
including 1200 m including 2400 m
@) @ S (4 ©)

Distance fromthresholdto 150 m 250 m 300 m 400 m
beginning of marking
Length of stripe? 30-45 m 30-45 m 45-60 m 45-60 m
Width of stripe 4m 6m 6-10 m’° 6-10 m’°
Lateral spacing between inner 6m ame 18-225 m 18-225 m

sides of stripes

a. Thegreaterdimensionsofthe specified ranges are intended to be used where increased conspicuity is required.
The lateral spacing may be varied within these limits to minimize the contamination ofthe marking by rubber deposits.
These figures were deduced by referenceto the outer main gear wheel span which is element 2 of the aerodrome reference code
at Chapter1, Table 1-1.

Location

5254 The aiming point marking shall commence no closer to the threshold than the distance indicated in the
appropriate column of Table 5-1, except that, on a runway equipped with a visualapproachslope indicator system, the beginning
of the marking shall be coincident with the visual approach slope origin.

5255 Anaiming point marking shall consist of two conspicuous stripes. The dimensions of the stripesand the lateral
spacing between their inner sides shall be in accordance with the provisions of the appropriate column of Table 5-1. Where a

touchdown zone marking is provided, the lateral spacing between the markings shallbe the same as that ofthe touch-down zone
marking.

5.2.6 Touchdown zone marking

Application
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52.6.1 A touchdownzone marking shall be provided in the touchdown zone of a paved precision approach runway
where the code number is 2, 3or 4.

5.2.6.2 If so directed by the Chairmana touchdown zone marking shall be provided in the touchdown zone of a paved
non-precision approach or non-instrument runway where the code number is 3 or 4.
Locationandcharacteristics

5.2.6.3 A touchdownzone marking 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 a runway, the distance between the thresholds, as follows:

Landingdistanceavailable

orthe distancebetween Pair(s) of
thresholds markings
less than 900m 1
900 m up to butnot 2

including 1200 m

1200 m up to but not 3
including 1500 m

1 500 m upto butnot 4
including 2400 m

2 400 m or more 6

5.2.6.4 A touchdownzone marking shall conformto either of the two patterns shown in Figure 5-5. For the pattern
shown in Figure 5-5 (A), the markings shallbe not less than 22.5 mlong and 3 mwide. For the pattern shown in Figure5-5(B),
each stripe of each marking shall be not less than 22.5 mlong and 1.8 mwide with a spacing of 1.5 m between adjacent stripes.
The lateral spacing between the innersides ofthe rectangles shall be equal to that of the aiming point marking where provided.
Where an aiming point marking is not provided, the lateral spacing betweenthe innersides ofthe rectangles shall correspond to
the lateral spacing specified for the aiming point marking in Table 5-1 (columns 2, 3, 4 or 5, as appropriate). The pairs of
markings shallbe provided at longitudinal spacings of 150 m beginning from the threshold except that pairs of touchdown zone
markings coincident with or located within 50 m of an aiming point marking shall be deleted fromthe pattern.

5.2.6.,5 If so directedby the Chairman ona non-precision approach runway where the code numberis2,an additional
pair of touchdown zone marking stripes shall be provided 150 m beyond the beginning of the aiming point marking.

5.2.7 Runway side stripe marking
Application

52.7.1 A runway side stripe marking shall be provided between the ends 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 If so directed by the Chairmana runway side stripe marking shall be provided on a precision approach
runway irrespective of the contrast between the runway edges and the shoulders or the surrounding terrain.

Location

52.7.3 A runway side stripe marking shall consist of two stripes, one placed along each edge of the runway with the
outeredge 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 fromthe runway centre line.

5274 Wherea runway turn pad is provided, the runway side stripe marking shall be continued between the runway
and the runway turn pad.
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Characteristics

5.2.7.5 If so directed by the Chairmana runway side stripeshall have an overall width ofat least 0.9 mon runways 30
mor 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 taxiway and apron where the code number is 3 or 4
in such a way as to provide continuous guidance between the runway centre line and aircraft stands.

5.2.8.2 If so directed by the Chairmantaxiway centre linemarking shall be provided ona paved taxiway, de/anti-icing
facility and apron where the code numberis1 or 2 in such a way as to provide continuous guidance betweenthe runway centre
line and aircraft stands.

5.2.8.3 Taxiway centre line marking shallbe provided on a paved runway when the runway is part of a standard taxi-
route and:

a) there is no runway centre line marking; or

b) where the taxiway centre line is not coincidentwith the runway centre line.

5.2.8.4 Where itis necessary to denote the proximity ofa runway-holding position, enhanced taxiway centre line
marking shall be provided.

Note.— The provision of enhanced taxiway centre line marking may form part of runway incursion prevention

measures.

5285 Where provided, enhanced taxiway centre line marking shall be installed at all taxiway/runway
intersections at that aerodrome.

Location

) 5.2.8.6 On a straight section of a taxiway the taxiway centre line marking shall be located along the taxiway centre
line. On a taxiway curve the marking shall continue from the straight portion of the taxiway at a constant distance from the
outside edge of the curve.

Note.See 3.9.5andFigure3-2.

5.2.8.7 At an intersection of a taxi-way with a runway where the taxiway serves as an exit from the runway, the
taxiway centre line marking shall be curved into the runway centre line marking as shown in Figures 5-6 and 5-21. The taxiway
centre line marking shallbe extended parallel to the runway centre line marking for a distance ofat least 60 m beyondthe point of
tangency where the code number is 3 or 4, and for a distance of at least 30 mwhere the code numberis 1 or 2.

5.2.8.8 Wheretaxiway centre line marking is provided on a runway in accordance with 5.2.8.3, the marking shall be
located on the centre line of the designated taxiway.
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5.2.89 Where provided, an enhanced taxiway centre line marking shall extend from the runway-holding position
pattern A (as defined in Figure 5-6, Taxiway markings) to a distance of up to 45 m (a minimum of three (3) dashed lines) in
the direction of travel away from the runway or to the next runway-holding position, if within 45 m distance.

Characteristics

5.2.8.10 A taxiway centre line marking shall be at least 15cm in width and continuous in length except where it intersects
with arunway-holding position marking oran intermediate holding position marking as shownin Figure 5-6.

52811 Taxiway centre line marking shall be yellow.

5.2.8.12 Enhanced taxiway centre line marking shall be as shown in Figure 5-7.

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 complete a 180-degree turn and align with the runway centre line.

Location

5292 Therunway turn pad marking shall be curved fromthe runway centre line into the turn pad. The radius of the
curve shall be compatible with the manoeuvring capability and normal taxiing speeds of the aeroplanes for which the runway turn
pad is intended. The intersection angle of the runway turn pad marking with the runway centre line shall not be greater than 30
degrees.

5.2.9.3 Therunway turn pad marking shall 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 3 or 4, and for a distance of at least 30 mwhere the code
numberis 1 or 2.

5.2.9.4 A runway turn pad marking shall guide the aeroplane in such a way as to allow a straight portion of taxiing
before the point where a 180-degree turn is to be made. The straight portion of the runway turn pad marking shall be parallel to
the outer edge of the runway turn pad.

5295 Thedesign of the curve allowing the aeroplane to negotiate a 180-degree turn shallbe based on a nose wheel
steering angle not exceeding 45 degrees.

529.6 The design of the turn pad marking shall be such that, when the cockpit of the aeroplane remains over the
runway turn pad marking, the clearance distance betweenany wheel of the aeroplanelandinggear andthe edge ofthe runway turn
pad shall be not less than those specified in 3.3.6.

Note. - For ease of manoeuvring, consideration may be given to providinga larger wheel-to-edge clearance forcodes E
and Faeroplanes. See 3.3.7.

Characteristics

5.2.9.7 Arunway turn pad marking shallbe at least 15crn in width and continuous in length.

5210 Runway-holding position marking

Applicationandlocation

52.10.1 A runway-holding position marking shall be displayed along a runway-holding position.
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Note. See 5.4.2 concerning the provision ofsigns at runway-holding positions.

Characteristics

52.10.2 At an intersection of a taxiway and a non-instrument, non-precision approach or take-off runway, the
runway-holding position marking shall be as shown in Figure 5-6, pattern A.

52.10.3 Whereasingle runway-holding position is provided at an intersectionof a taxiway and a precision approach
category I, Il or Il runway, the runway-holding position marking shall be as shownin Figure 5-6, pattern A. Where two or three
runway-holding positions are provided at such an intersection, the runway-holding position marking closer (closest) to the runway
shallbe as shown in Figure 5-6, pattern A andthe markings farther from the runway shall be as shown in Figure 5-6, pattern B.

52104 Therunway-holdingpositionmarking displayed at a runway-holding position established in accordance with
3.12.3 shallbe as shown in Figure 5-6, pattern A.

5.2.10.5 Ifso directed by the Chairman, the runway-holding positionmarking shallbe asshownin Figure5-7, pattern
A orpatternB,asappropriate.

5.2.10.6 If so directed by the Chairman a pattern B runway-holding position marking is located on an area where it
would exceed 60 min length, theterm CAT Il or CAT Il as appropriateshall be marked on the surface at theends ofthe runway-
holdingposition markingandatequalintervals of45 m maximum between successive marks. The letters shall be not lessthan 1.8
m high and shall be placed not more than 0.9 m beyond the holding position marking.

5.2.10.7 Therunway-holding position marking displayed at a runway/runway intersection shall be perpendicular to the
centre line of the runway forming part of the standard taxi-route. The pattern of the marking shall be as shown in Figure 5-7,
pattern A.
5211 Intermediate holding position marking

Applicationandlocation

52.11.1 If so directed by the Chairman an intermediate holding position marking shall be displayed along an
intermediate holding position.

5211.2 Intentionally left blank.

5.2.11.3 Wherean intermediate holding position marking is displayedat an intersection of two paved taxiways, it shall
be located across the taxiway 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.

52114 Thedistance between an intermediate holding position marking and the centre line of the adjoining taxiway
shall not be less than the dimension specified in Table 3-1, column 11.

Characteristics

5.2.11.5 Anintermediate holding positionmarking shall consistofasingle broken line as shown in Figure 5-6.

5212 VOR aerodrome check-point marking
Application

52121 When a VOR aerodrome check-point is established, it shall be indicated by a VOR aerodrome check-point
marking and sign.

Note. See 5.4.4 for VOR aerodrome check-pointsign.
52122 Siteselection

Intentionally left bank
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Location

52123 A VOR aerodrome check-point marking shall be centred on the spotat which an aircraft is to be parked to
receive the correct VOR signal.
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Figure 3-8, VOR aerodrome check-point marking

Characteristics
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52124 A VOR aerodrome check-point marking shall consist of a circle 6 m in diameter and have a line width of
15 cm (see Figure 5-8 (A)).

52125 Whenitis preferable for an aircraft to be aligned in a specific direction, a line shall be provided that passes
through the centre of the circle on the desired azimuth. The line shall extend 6 moutside the circle in the desired direction of
heading and terminate in an arrowhead. The width of the line shall be 15 cm (see Figure 5-8 (B)).

52126 A VOR aerodrome check-pointmarking shall be white in colour unless otherwise directed by the Chairman.

Note. To providecontrast, markings may be bordered with black.

5213 Aircraft stand markings

Application

52.13.1 Aircraft stand markings shall be provided for designated parking positions ona pavedapron.

Location

5.2.13.2 Aircraft stand markings on a paved apron shallbe located so as to provide the clearances specified in 3.12.6
and in 3.14.9 respectively, when the nose wheel follows the stand marking.

Characteristics

5.2.13.3 Aircraft stand markings shallinclude such elements as stand identification, lead-in line, 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.

5.2.13.4 An aircraft stand identification (letter and/or number) shall be included in the lead-in line a short distance
afterthe beginning of the lead-in line. The height of the identification shall be adequateto be readable from the cockpit of aircraft
using the stand.

52135 Where two sets ofaircraft stand markings are superimposed on eachother in order to permit more flexible use
of the apron and it is difficult to identify which stand marking shall be followed, or safety would be impaired if the wrong
marking was followed, then identification of the aircraft for which each set of markings is intended shall be added to the stand
identification.

Note. Example: 2A-B747,2B-F28.
52136 Lead-in,turning and lead-out lines shallnormally be continuous in length and have a width of not less than 15

cm. Where one ormore sets of stand markings are superimposedon a stand marking, the lines shall be continuous for the most
demanding aircraft and broken for other aircraft.

5.2.13.7 Thecurved portions of lead-in, turning and lead-outlines shall have radiiappropriate to the most demanding
aircraft type for which the markings are intended.
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52.13.8 Where it is intended that an aircraft proceed in one direction only, arrows pointing in the direction to be
followed shall be added as part of the lead-in and lead-out lines.

5.2.13.9 When providedaturn barshallbe located at right anglesto thelead-in line, abeamthe left pilot position at the
point of initiation of any intendedturn. It shallhave a length and width of not less than 6 mand 15 cm, respectively,and include
an arrowhead to indicate the direction of turn.

Note. The distances to be maintained between the turn barand the lead-in line may vary according to different aircraft
types, taking into account the pilots field of view.

5.2.13.10 If more than oneturnbarand/orstop line is required, they shall be coded.

52.13.11 An alignment bar shall be placed so as to be coincident with the extended centre line of the aircraft in the
specified parking positionand visible to the pilot during the final part of the parking manoeuvre. It shall have a width of not less
than 15cm.

521312 When provided astop line shallbe located at right angles to the alignment bar, abeamthe left pilot position
at the intended point of stop. It shall have a length and width of not less than 6 mand 15 cm, respectively.

Note. The distances to be maintained between the stop line and the lead-in line may vary accordingto different aircraft
types, taking into account the pilots field of view.
5.2.14  Apron safety lines
Application

5.2.14.1 If so directed by the Chairman apron safety lines shall be provided on a paved apron as required by the
parking configurationsand ground facilities.

Location

5.2.14.2 Apronsafetylines shallbe located so as to define the areas intended for use by ground vehicles and other
aircraft servicing equipment, etc., to provide safe separation fromaircraft.

Characteristics

5.2.14.3 Apronsafetylines shallinclude such elements as wing tip clearance lines and service road boundary lines as
required by the parking configurations and ground facilities.

5.2.14.4 Anapronsafetyline shallbe continuous in lengthand at least10cm in width.

5.2.15 Road-holding position marking
Application
5.2.15.1 Aroad-holdingposition marking shallbe provided at allroad entrances to arunway.
Location
5.2.15.2 Theroad-holdingposition marking shall be located across the road at theholding position.

Characteristics

5.2.15.3 Theroad-holdingposition marking shall be in accordancewith the local road traffic regulations.

5216 Mandatory instruction marking

Application
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52.16.1 Where it is impracticable to install a mandatory instruction sign in accordance with 5.4.2.1, a mandatory
instructionmarking shallbe provided on thesurface of the pavement.

5.2.16.2 If sodirected by the Chairmanwhere operationally required, such ason taxiways exceeding 60 min width, a
mandatoryinstructionsignshallbe supplemented by a mandatoryinstructionmarking.
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Figure 5-9.  Mandatory instruction marking

Location

5.2.16.3 The mandatory instruction marking on taxiways where the code letter is A, B, C or D shall be located across the
taxiway equally placed aboutthe taxiway centre line and on the holding side of the runway-holding position marking as
shown in Figure 5-10 (A). The distance between the nearest edge of the marking and the runway-holding position marking
or the taxiway centre line marking shall be not less than1 m.

5.2.16.4 The 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 runway-holding position marking as shown in Figure 5-
10 (B). The distance between the nearest edge of the marking and the runway-holding position marking or the taxiway
centre line marking shall be not less than 1 m.

5.2.16.5 Except where operationally required, a mandatory instruction marking shallnot be located 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 instructionsign.

5.2.16.7 A NO ENTRY marking shallconsist ofan inscriptionin white reading NOENTRY on ared background.

5.2.16.8 Wherethereis insufficient contrast betweenthe marking and the pavementsurface, the mandatory instruction
marking shallinclude an appropriate border, preferably white or black.

5.2.16.9 Thecharacterheightshallbe 4 m for inscriptionswhere the code letteris C,D,E R F and 2m where the code
letteris A or B The inscriptions. shallbe in the form and proportions shown in Appendix3.

52.16.10 The backgroundshall be rectangular and extend a minimum of 0.5 m laterally and vertically beyond the
extremities of the inscription.

15 APR 2012 Page 5- 18



Manual of Aerodrome Standards - CAAB ANO (AD) A.1

5217 Information marking

Note.— Guidance on information marking is contained in the Aerodrome Design Manual (Doc 9157), Part 4.

Aplication

52.17.1 Wherean information signwould normally be installed and it is impractical to install, an information marking
shall be displayed on the surface of the pavement.

5.2.17.2 Where operationally required an information signshall be supplemented by an information marking.

5.2.17.3 An information (location/ direction) marking shall 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 An information (location) marking shall be displayed on the pavement surface at regular intervals along
taxiways of great length.
Location

5.2.17.5 The information marking shall be displayed across the surface of the taxiway or apron where necessary and
positioned so as to be legible fromthe cockpit of an approaching aircraft.
Characteristics

5.2.17.6  Aninformation marking shallconsistof:

a) aninscription in yellow, when it replaces or supplements a locationsign; and

b) an inscription in black, when it replaces or supplements a direction or destinationsign.

5.2.17.7 Wherethere s insufficient contrastbetweenthe marking and the pavement surface, the marking shallinclude:
a) a black backgroundwhere theinscriptions are in yellow; and

b) a yellowbackgroundwhere theinscriptions are in black.
5.2.17.8 The characterheightshallbe 4 m. The inscriptions shallbe in the formand proportions shownin Appendix3.
53 Lights

5.3.1 General

Lightswhich may endanger the safetyofaircraft

53.1.1 A non-aeronautical 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 which may endanger the safety of aircraft

5.3.1.2 If so directed by the Chairmanto protect the safety ofaircraft against the hazards effects of laser emitters, the
following protected zones shall be established around an aerodrome:

- a laser-beamfree flightzone (LFFZ)

- a laser-beamcriticalflight zone (LCFZ)
- a laser-beamsensitiveflightzone (LSFZ)
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Note 1. - Figure 5-10, 5-11 and 5-12 may be used to determine the exposure levels and distances that adequately protect
flight operations.

Note 2. - Therestrictionson the use of laser beams in the three protected flight zones, LFFZ, LCFZ and LSFZ, refer to
visible laser beams only. Laser emitters operated by the authorities in a manner compatible with flight safety are excluded. In all
navigable air space, the irradiance level of any laser beam, visible or invisible, is expected to be less than or equal to the
maximum permissible exposure (MPE) unless such emission has been notified to the authority and permission obtained.

Note 3. - The protected flight zones are established in order to mitigate the risk of operating laser emitters in the vicinity
of aerodromes.

Lightswhich may cause confusion

5.3.1.3 If sodirected by the Chairman a non-aeronautical ground light which, by reasonofits intensity, configuration
or colour, might prevent, or cause confusion in, the clear interpretation of aeronautical ground lights shall be extinguished,
screened or otherwise modified so as to eliminate such a possibility. In particular, attention shall be directed to a non-
aeronautical ground light visible from the air within the areas described hereunder:

a) Instrument runway code number 4:

within the areasbefore the threshold and beyond the end of the runway extending at least4 500 min length
from the threshold and runway end and 750 meither side ofthe extended runway centre line in width.

b) Instrument runway code number 2 or 3:
asina),exceptthatthe length shallbe at least3 000 m.

c) Instrument runway code number 1;
and non-instrument runway:

within theapproacharea.
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 fixturesand supportingstructures
Note. See 9.9 for information regardingsitingand construction ofequipment and installations on operational areas.
Elevatedapproach lights

5.3.1.4 Elevated approach lights and their supporting structures shall be frangible except that, in that portion of the
approach lighting systembeyond 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 supporting structure is surrounded by non-frangible objects, only that part of the structure that extends
above the surrounding objects shall be frangible.

5.3.15 Theprovisionsof5.3.1.4 shallnot require the replacement of existing installations before 1 January 2005.

5.3.1.6 Anapproachlight fixure or supportingstructure shall be marked if increased conspicuity is required.
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MNote.— The dimensions ndicated are given as guidance only.

Figure 3-10. Protected thght zones

Mote.— The dimensions indicated are given as guidance only.

Figure 3-11.  Multiple munway laser-beam free flight zone
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Figure 312, Prodected flight zones with indication of maximum
irradiance levels for visible laser beams

Elevatedlights

5.3.1.7 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 aircraft.

Surface lights

5.3.1.8 Light fixtures inset in the surface of runways, stopways, taxiways and aprons shallbe 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.

5.3.1.9 Thetemperature produced by conduction or radiation at the interface between an installed inset light and an
aircraft tire shall not exceed 160°C during a 10-minute period of exposure.

Light intensityand control

Note. In dusk orpoor visibility conditions by day, lighting can be more effective than marking. For lights to be effective
in such conditionsorin poor visibility by night, they must be ofadequate intensity. To obtainthe required intensity, it will usually
be necessary to make the lightdirectional, in which case the arcs over which the light shows will have to be adequate and so
orientated asto meet the operational requirements. The runway lighting systemwill have to be consideredasa whole, to ensure
that the relative light intensities are suitably matched to the same end.

5.3.1.10 Theintensity ofrunway lighting shall be adequate forthe 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 systemwhen
provided.
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Note. While the lights ofan approach lighting system may be of higher intensity than the runway lighting, it is good
practice to avoid abrupt changes in intensity asthese could give a pilot a false impressionthat the visibility is changing during
approach.

5.3.1.11 Whereahigh-intensity lighting systemis provided, a suitable intensity controlshallbe 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 ensure 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 centre line lights.

5.3.1.12 Onthe perimeter of and within the ellipse defining the main beamin Appendix2, Figures A2-1 to A2-10, the
maximum light intensity value shall not be greater than three times the minimum light intensity value measured in accordance
with Appendix2, collective notes for Figures A2-1 to A2-11, Note 2.

5.3.1.13 On the perimeter of and within the rectangle defining the main beamin Appendix2, Figures 2.12 to 2.20, the

maximum light intensity value shall not be greater than three times the minimum light intensity value measured in accordance
with Appendix2, collective notes for Figures A2-12 to A2-21, Note 2.

532  Emergency lighting

Application

5.3.2.1 If so directed by the Chairmanat an aerodrome provided with runway lighting and without a secondary power
supply, sufficient emergency lights shall be conveniently available for installation on at least the primary runway in the event of
failure of the normal lighting system.

Note. Emergency lightingmay also be usefulto mark obstacles or delineate taxiways andapronareas.

Location

5.3.2.2 If sodirected by the Chairman when installed on a runwaythe emergencylights shall,as a minimum, conform
to the configuration required for a non-instrument runway.

Characteristics
5.3.2.3 If sodirected by the Chairman the colour ofthe emergencylights shall conformto the colour requirements for

runway lighting, except that, where the provision ofcoloured lights at the threshold and the runway end is not practicable, all
lights may be variable white or as close to variable white as practicable.
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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 Theoperationalrequirement shall be determined having regard to 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 and non-
visual 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:

a) aircraft navigate predominantly by visual means;

b) reduced visibilities are frequent; or

C) it is difficult to locate the aerodrome fromthe air due to surrounding lights or terrain.
Location

5.3.34 Theaerodrome beacon shallbe located on oradjacent to the aerodrome in an area of low ambient back-ground
lighting.

5.3.3,5 Thelocation of the beacon shall 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 Theaerodrome beacon shallshoweithercoloured flashes alternating with white flashes, or white flashes only.
The frequency of total flashes shall be from 20 to 30 per minute. Where used, the coloured 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
combined waterand land aerodrome, coloured flashes, if used, shallhave 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 froman elevation of not more than 1° to an elevation determined by the appropriate authority to be sufficient to provide
guidance at the maximum elevation at which the beacon is intendedto be used andthe effective intensity ofthe flash shall be not
less than 2000 cd.

Note. At locationswherea high ambientbackgroundlighting 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 Anidentification beacon shallbe provided at an aerodrome which is intended for use at night and cannot be
easily identified fromthe air by other means.

Location
5.3.39 Theidentification beaconshallbe located on theaerodrome in an area of low ambient background lighting.
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5.3.3.10 Thelocationofthe beaconshallbe such that thebeaconis not shielded by objects in significantdirections and
does not dazzle a pilot approaching to land.

Characteristics

53.3.11 An identification beacon at a land aerodrome shall show at all angles of azimuth. The vertical light
distribution shallextend upwards froman elevation of not more than 1° to an elevation determined by CAA to be sufficient to
provide guidance at the maximum elevation at which the beacon is intended to be used and the effective intensity of the flash shall
be not less than 2 000 cd.

Note. At locationswherea high ambientbackgroundlighting level cannot be avoided, the effective intensity of the flash
may be required to be increased by a factor up to a value of 10.

5.3.3.12 An identification beacon shall show flashing-green at a land aerodrome and flashing-yellow at a water
aerodrome.

5.3.3.13 Theidentification characters shall be transmitted in the International Morse Code.

5.3.3.14 The speed of transmission shall be between six and eight words per minute, the corresponding range of
duration of the Morse dots being from0.15 to 0.2 seconds per dot.

534  Approach lighting systems

Note. It is intended that existing lighting systems not conforming to the specifications in 5.3.4.21, 5.3.4.39, 5.3.9.10,
5.3.10.10,5.3.10.11,5.3.11.5,5.3.12.8,5.3.13.6 and 5.3.16.8 be replaced not later than 1 January 2005.

Application

53.4.1 Application

A.- Non-instrumentrunway

Where physically practicable,a simple approach lighting systemas specified in 5.3.4.2 to 5.3.4.9 shall be provided to
serve a hon-instrument runway where the code number is 3 or 4 and intended for use at night, except when the runway is used
only in conditions of good visibility, and sufficient guidance is provided by other visual aids.

Note. Asimple approach lighting system canalso providevisual guidance byday.

B. - Non-precision approachrunway

Where physically practicable, a simple approach lighting systemas specified in 5.3.4.2to 5.3.4.9 shall be provided to
serve a non-precision approach runway, except when the runway is used only in conditions of good visibility or sufficient

guidance is provided by other visual aids.

Note. Itis advisable to give consideration to theinstallationofa precisionapproach category I lighting systemor to the
addition of a runway lead-in lighting system.

C. - Precision approach runway category |

Where physically practicable, a precision approach category I 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 and 111

A precision approach category Iland 11 lighting systemas specified in 5.3.4.22t0 5.3.4.39shall be provided to serve a
precision approach runway category Il or Il
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Simple approach lighting system
Location

5.3.4.2 A simple approach lighting systemshall consist of a row of lights on the extended centre line of the runway
extending, whenever possible, overadistance of not less than 420 m from the threshold with a row of lights forming a crossbar 30
m in length at a distance of 300 m fromthe threshold.

If so directed by the Chairmana crossbar of 18mshall be installed.

5.3.4.3 The lights forming the crossbarshall 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 ofthe crossbar shallbe spacedso as to produce a linear effect, except
that, when a crossbarof30 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. Spacings for the crossbar lights between 1 mand 4 mare in use. Gaps on each side of the centre line may
improve directional guidance whenapproaches are made with a lateral error, and facilitate the movement of rescue and fire
fighting vehicles.

Note 2. See AttachmentA, Section 11 for guidanceon installation tolerances.

5.3.4.4 The lights forming the centre line shall be placed at longitudinal intervals of 60 m, unless directed by the

Chairman to improve the guidance, an interval of 30 m shall be used. The innermost light shall be located either 60 m or 30 m
from the threshold, depending on the longitudinal interval of the centre line lights.

5.3.45 If sodirected by theChairman ifitisnot physically possible toprovidea centrelineextending for a distance of
420 mfrom the threshold, it shall be extended to 300 mso asto include the crossbar.

Note: If thisis not possible, the centre line lights shall be extended as far as practicable, and each centre line light shall
then consistofa barrette at least3 min length. Subject to theapproach systemhaving a crosshar at300 mfromthe threshold, an

additional crossbar may be provided at 150 m from the threshold.

5.3.4.6 The systemshall lie as nearly as practicable in the horizontal plane passing through the threshold, provided
that:

a) no object other thanan 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 barrette (not their
extremities) shall be screened froman approachingaircraft.

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 Thelights ofa simple approachlighting systemshall be fixed lights and the colour ofthe lightsshallbe such as
to ensure that the systemis readily distinguishable fromotheraeronautical ground lights, and fromextraneous lighting if present.
Each centre line light shall consist of either:

a) a single source; or

b) a barrette at least 3min length.

Note 1. When the barrette as in b) is composed of lights approximating to point sources, a spacing of 1.5 m between
adjacentlights in the barrette has been found satisfactory.
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Note 2. It may be advisable to use barrettes 4 min length ifit is anticipated that the simple approach lighting system
will be developed into a precision approach lighting system.

Note 3. At locations where identification ofthe simple approach lighting systemisdifficult at night due to surrounding
lights, sequence flashing lights installed in the outer portion of the system may resolve this problem.

5.3.4.8 Where providedfora non-instrument runway, the lights shallshowat all angles in azimuth necessary to a pilot
on base leg and final approach. The intensity of the lights shall be adequate for all conditions of visibility and ambient light for
which the systemhas been provided.

5.3.49 Where provided foranon-precisionapproach runway, the lights shallshowat all angles in azimuth necessary to
the pilot of an aircraft which on final approach doesnot deviate by an abnormalamount from the path defined by the non-visual
aid. The lights shallbe designed to provide guidance during both dayand night in the most adverse conditions of visibility and
ambient light for which it is intended that the system shall remain usable.

Precisionapproach category I lighting system
Location

5.3.4.10 Anprecisionapproach category I lighting systemshallconsist ofarow of lights on the extended centre line of
the runway extending, wherever possible, over a distance of 900 mfromthe runway threshold with a row of lights forming a
crossbar 30 min length at a distance of 300 m from the runway threshold.

Note. The installation ofan approachlighting systemofless than 900 min length may result in operational limitations
on the use of the runway. See Attachment A, Section 11.

5.3.4.11 Thelights forming the crossbarshallbe as nearly as practicable in a horizontal straightline at right angles to,
and bisected by, the line of the centre line lights. The lights ofthe crossbar shallbe spacedso as to produce a linear effect, except
that gaps may be left on each side of the centre line. These gaps shallbe kept to a minimum to meet local requirements and each
shall not exceed 6 m.

Note 1. Spacings for the crossbar lights between 1 mand 4 mare 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 and fire
fighting vehicles.

Note 2. See AttachmentA, Section 11 for guidanceon installationtolerances.

5.3.412 The lights forming the centre line shall be placed at longitudinal intervals of 30 mwith the innermost light
located 30 m fromthe threshold.

5.3.4.13 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 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
extremities) shall be screened froman approachingaircraft.

Any ILS or MLS azimuth antenna protruding through the plane of the lights shall be treated as an obstacle and marked and lighted
accordingly.
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Characteristics

5.3.4.14 The centre line and crossbar lights of a precision approach category | lighting systemshall 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 300 m 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 9.4.29 can be
demonstrated, each centre line light position may consist of either:

a) a single light source;or
c) abarrette.

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 uniformly spaced at intervals of not more than 1.5 m.

5.3.4.17 If the centre line consists of barrettes as described in 5.3.4.14b) or 5.3.4.15 b), each barrette shall be
supplemented by a capacitor discharge light, except where such lighting is considered unnecessary by Chairman taking into
account the characteristics of the systemand the nature of the meteorological conditions.

5.3.4.18 Each capacitordischargelight as described in 5.3.4.17 shallbe flashed twice a second in sequence, beginning
with the outermostlight and progressing 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 consists 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 mand 750 m from the threshold. The
lights forming each crossbarshall 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 shallbe 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 minimumto meet local requirements and each shall not exceed 6 m.

Note. See Attachment A, Section 11 for detailed configuration.
5.34.20 Where the additional crossbars described in 5.3.4.19 are incorporated in the system, the outer ends of the

crossbarsshalllie 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 Thelights shallbe in accordance with the specifications of Appendix2, Figure A2-1.
Note. The flight path envelopes used in thedesignofthese lights are given in Attachment A, Figure A-4.

Precisionapproach category Il and 11 lighting system

Location

5.3.422 The approach 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. In addition, the systemshall have two side
rows of lights, extending 270 m from the threshold, and two crossbars, one at 150 mand one at 300 m fromthe threshold, all as
shown in Figure 5-10. Where the serviceability level of the approach lights specified as maintenance objectives in 9.4.26 can be
demonstrated, the systemmay have two side rows of lights, extending 240 m from the threshold, and two crossbars, one at 150 m
and one at 300 m fromthe threshold, all as shown in Figure 5-11.

Note. The length of 900 m is based on providing guidance for operations under category I, Il and Ill conditions.

Reduced lengths may supportcategory Il and 11l operations but may impose limitations on category | operations. See Attachment
A, Section 11.
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5.3.4.23 The lights forming the centre line shall be placed at longitudinal intervals of 30 mwith the innermost lights
located 30 mfromthe threshold.

5.3.4.24 Thelights forming the side rows shall be placed on eachside ofthe centre line, ata longitudinal spacing equal
to that of the centre line lights and with the first light located 30 mfromthe threshold. Where the serviceability level of the
approach lights specified as maintenance objectives in 9.4.26 can 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 threshold. The lateral
spacing (or gauge) between the innermost lights of the side rows shall be not less than 18 mnor more than 22.5 m, and preferably
18 m, butin any event shall be equalto thatofthe touchdown zone lights.

5.3.4.25 Thecrossharprovided at 150 m from the threshold shallfill in the gaps between the centre line and side row
lights.

5.3.426 The crossbar provided at 300 mfromthe threshold shall extend on both sides of the centre line lights to a
distance of 15 mfromthe centre line.

5.3.4.27 If the 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 crosshars of lights shallbe provided at 450 m, 600 m and 750 m from the threshold.

5.3.4.28 Wherethe additional crossbars described in 5.3.4.27 are incorporated in the system, the outer ends of these

crossbarsshall 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 fromthe 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
extremities) shall be screened froman 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

5.3.4.30 The centre line of a precision approach category Il and Ill lighting system for the first 300 m from the
thresholdshall consist of barrettes showing variable white, except that, where the threshold is displaced 300 m or more, the centre
line may consist ofsingle light sources showingvariable white. Where the serviceability level of the approach lights specified as
maintenance objectives in 9.4.26 can be demonstrated, the centre line of a precision approach category 1l and 11l lighting system
for the first 300 m from the threshold may consist of either:

a) barrettes, where the 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 described in 5.3.4.32 b), with the innermost single light source located 30 m and the
innermost barrette located 60 m fromthe threshold; or

C) single light sources where the threshold is displaced 300 m or more;

all of which shall show variable white.
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5.3.4.31 Beyond 300m from the thresholdeach centre line light position shall consist of either:

a) a barrette as used onthe inner 300 m; or
b) 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 9.4.26 can be
demonstrated, beyond 300 m fromthe threshold each centre line light position may consist of either:

a) a barrette; or
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 more than 1.5 m.

5.3.4.34 |If so directed by the Chairman ifthe centre line beyond 300 m from the threshold consists of barrettes as
describedin5.3.4.31a) or5.3.4.32a), each barrette beyond 300 mshall be supplemented by a capacitor discharge light, except
where such lighting is considered unnecessary taking into account the characteristics of the system and the nature of the
meteorological conditions.

5.3.4.35 Each capacitordischargelight shall be flashed twice a second in sequence, beginning with the outermost light
and progressingtoward 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.

5.3.4.36 Thesiderow shall consistofbarrettesshowing 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 lights shall be uniformly
spaced at intervals of not more than 2.7 m.

5.3.438 Theintensityofthe red lights shallbe compatible with the intensity of the white lights.
5.3.4.39 Thelights shallbe in accordance with the specifications of Appendix2, Figures A2-1 and A2-2.

Note. The flight path envelopes used in thedesignofthese lights are given in Attachment A, Figure A-4.
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535  Visual approach slopeindicator systems

Application

5.35.1 A visual approach slope indicator systemshall be provided to serve the approach to a runway whether or not
the runway is served by other visual approach aids or by non-visual aids, where one or more of the following conditions exist:

a) the runway is used by turbojetor otheraeroplanes with similar approach guidance requirements;
b) the pilot of any type ofaeroplane may have difficulty in judging theapproachdue to:
1) inadequate visual guidance such as is experienced during an approach over water or featureless

terrain by day orin the absence of sufficient extraneous lights in the approach area by night, or

2) misleading information such as is produced by deceptive surroundingterrain or runway slopes;

c) the presence of objects in the approach area may involve serious hazard if an aeroplane descends below the
normal approach path, particularly if there are no non-visual 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 prevalent meteorological conditions are such that the aeroplane may be subjected to unusual
turbulence during approach.

Note. Guidanceon the priority ofinstallation ofvisual approach slope indicator systems is contained in Attachment A,
Section 12.

5.35.2 Thestandardvisualapproach slopeindicator systems shall consist of the following:
a) T-VASIS and AT-VASIS conforming to the specifications contained in 5.3.5.6 t0 5.3.5.22 inclusive;

b) PAPland APAPI systems conforming to the specifications contained in 5.3.5.23 t0 5.3.5.40 inclusive;
as shown in Figure 5-15.

5.3.5.3 PAPI, T-VASIS or AT-VASIS shall be provided where the code number is 3 or 4 when one or more of the
conditions specified in 5.3.5.1 exist.

5354 PAPI or APAPI shall be provided where the code numberis 1 or 2 when one or more of the conditions
specified in 5.3.5.1 exist.

5355 If so directed by the Chairman where a runway threshold is temporarily displaced from the normal position

and one or more of the conditionsspecified in 5.3.5.1 exist, a PAPI shall be provided except that where the code numberis 1 or 2
an APAPI may be provided.

T-VASISand AT-VASIS
Description

5.35.6 The T-VASIS shall consist of twenty light units symmetrically disposed about the runway centre line in the
form of two wing bars of four light units each, with bisecting longitudinal lines of six lights, as shown in Figure 5-16.

5.35.7 The AT-VASIS shallconsist often light units arrangedon one side of the runway in the form of a single wing
bar of four light units with a bisecting longitudinal line of six lights.

15 APR 2012 Page 5- 33



Manual of Aerodrome Standards - CAAB ANO (AD) A.1

5.35.8 The light units shall be constructed and arranged in such a manner that the pilot of an aeroplane during an
approach will:

a) when above the approach slope, see the wing bar(s) white, and one, two or three fly-down lights, the more fly-
down lights being visible the higher the pilot is above the approach slope;

b) when on the approach slope, see the wing bar(s) white; and

c) when belowthe approach slope, see the wing bar(s) and one, two or three fly-up lights white, the more fly-up

lights being visible the lower the pilot is belowthe approach slope; and when well below the approach slope,
see the wing bar(s) and the three fly-up lights red.

When on orabove the approach slope, no light shall be visible from the fly-up light units; when on or below the approachslope,
no light shallbe visible from the fly-down light units.

I o I e ™
[ | [ | [ |

L] u L] [ [ [ ] ]

EE = EE EER EE EHE [ | ]

| | [ | | |

[ | [ | [ |

[ ] n [ |
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T-WasI5 BT-WASIS FAPI AFAP|

Figure 5-15. Wisual approach slope indicator systems
Siting
5.35.9 Thelightunits shallbe located asshownin Figure 5-16, subject to the installation tolerances given therein.
Note. The siting of T-VASIS will provide, for a 3° slope and a nominaleye heightover the thresholdof 15 m (see 5.3.5.6
and5.3.5.19),apilotseye height over threshold of 13mto 17 m when only the wingbar lights are visible. If increased eye height

atthe threshold isrequired (to provide adequatewheel clearance), then the approaches may be flown with one or more fly-down
lights visible. The pilots eye height over the threshold is then of the following order:

Wing bar lights and one fly-down light visible 17 mto22m
Wing bar lights and two fly-down lights visible 22 mto 28 m
Wing bar lights and three fly-down lights visible 28mto 54 m
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Characteristics ofthe light units

53510 Thesystemsshallbe suitable forbothday and night operations.

5.35.11 Thelightdistribution ofthe beamof each light unit shall be of fan shape showing over a wide arc in azimuth
in the approach direction. The wing bar light units shall produce a beam of white light from 1°54' vertical angle up to 6° vertical
angle and abeam of red light from 0° to 1°54' verticalangle. The fly-down light units shall produce a white beam extending from
an elevation of 6° down to approximately the approach slope, where it shall have a sharp cut-off. The fly-up light units shall
produce a white beam from approximately the approach slope down to 1°54' vertical angle and a red beam below a 1°54' vertical
angle. The angle of the top of the red beam in the wing bar units and fly-up units may be increased to comply with 5.3.5.21.

5.35.12 Thelightintensity distribution of the fly-down, wing barand fly-up light units shall be as shownin Appendix,
FigureA2-22.

5.35.13 The colour transition from red to white in the vertical plane shall be such as to appear to an observer, at a
distance of not less than 300 m, to occur over a vertical angle of not more than 15'.

5.35.14 Atfull intensity the red light shallhavea Y coordinate notexceeding 0.320.

5.35.15 Asuitableintensity controlshallbe provided to allow adjustments to meet the prevailing conditions and to
avoid dazzling the pilot during approach and landing.

5.35.16 Thelightunits forming the wing bars, orthe light units forming a fly-down or a fly-up matched pair, shall be
mounted so as to appear to the pilot of an approachingaeroplane to be substantially in a horizontal line. The light units shall be
mounted as low as possible and shall be frangible.

5.3.5.17 The light units shall be so designed that deposits of condensation, dirt, etc., on optically transmitting or
reflecting surfaces shall interfere to the least possible extent with the light signals and shallin no way affect the elevation of the
beams or the contrast between the red and white signals. The construction of the light units shall be such as to minimize the
probability of the slots being wholly or partially blocked by snow or ice where these conditions are likely to be encountered.

Approachslope and elevation setting of lightbeams
5.35.18 Theapproach slope shallbe appropriate for use by the aeroplanes using the approach.
5.35.19 When the runway on which a T-VASIS is provided is equipped with an ILS and/or MLS, the siting and

elevations of the light units shallbe such that the visual approach slope conforms as closely as possible with the glide path of the
ILS and/or the minimumglide path of the MLS, as appropriate.

HRESHOLD

FLY-COWHLIGHT IMITS WING BAR FLY-UP LIGHT UNITS
LIGHT UNITS

Figure 5-17.  Light heams and elevation settings of T-VASIS and AT-VASIS
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5.35.20 The elevation of the beams of the wing bar light units on both sides of the runway shall be the same. The
elevation ofthe top of the beamof the fly-up light unit nearest to each wing bar, and that of the bottom of the beam of the fly-
down light unit nearest to eachwing bar, shallbe equaland shall correspondto the approach slope. The cut-off angle of the top of
the beams of successive fly-up light units shalldecrease by 5' of arc in angle of elevation at each successive unit away fromthe
wing bar. The cut-in angle of the bottomofthe beam of the fly-down light units shall increase by 7' arc at each successive unit
away fromthe wing bar (see Figure 5-17).

53521 Theelevationsettingofthe top ofthe red light beams ofthe wing bar and fly-up light units shall be such that,
during an approach, the pilot ofan aeroplane to whomthe wing bar and three fly-up light units are visible would clear all objects
in the approach area by a safe margin if any such light did not appear red.

5.35.22 Theazimuth spread ofthe light beam shall be suitably restricted where an object located outside the obstacle
protection surface of the system, but within the lateral limits of its light beam, is found to extend above the plane of the obstacle
protection surfaceand an aeronautical study indicates that the object could adversely affect the safety of operations. The extent of
the restriction shall be such that the object remains outside the confines of the light beam.

Note.See 5.3.5.41t05.3.5.45concerningthe related obstacle protectionsurface.
PAPIland APAPI

Description

5.3.5.23 The PAPI system shall consist of a wing bar of 4 sharp transition multi-lamp (or paired single lamp) units
equally spaced. The systemshall 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 isnot provided by other external means,
then a second wing bar may be provided on the opposite side of the runway.

5.35.24 The APAPIsystemshallconsistof a wing bar of 2 sharp transition multi-lamp (or paired single lamp) units.
The systemshall 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 whichis not provided by other external means,
then a second wing bar may be provided on the opposite side of the runway.

5.35.25 The wing bar of a PAPI shall be constructedand arranged in such a mannerthat a pilot making an approach

will:
a) when on or close to the approachslope, see the two unitsnearest the runway as red and the two units farthest
from the runway as white;
b) when above the approach slope, see the one unit nearest the runway as red and the three units farthest fromthe
runway as white; and whenfurtherabove theapproach slope, see allthe units as white; and
C) when below the approach slope, see the three units nearest the runway as red and the unit farthest fromthe
runway as white; andwhen further belowthe approach slope, see allthe units as red.
5.3.5.26 Thewing bar of an APAPIshallbe constructed andarranged in such amannerthat a pilot making an approach
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 theapproach slope, see boththe units as white; and

c) when belowthe approachslope, see boththe unitsas red.
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Siting

5.3.5.27 The light units shall be located as in the basic configuration illustrated in Figure 5-18, subject to the
installation tolerances given therein. The units forming awing barshall be mounted so as to appearto the pilot ofan approaching
aeroplane to be substantially in a horizontal line. The light units shall be mounted as low as possible and shall be frangible.

Characteristics of the light units

5.35.28 Thesystemshallbe suitable forbothday and night operations.

5.35.29 The colour transition from red to white in the 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 3.

5.35.30 Atfullintensity the red lightshallhave aY coordinatenot exceeding 0.320.
5.35.31 Thelightintensitydistribution ofthe light units shall be as shownin Appendix2, Figure A 2-23.

5.35.32 Suitable intensity controlshallbe provided so as to allow adjustmentto meet the prevailing conditions and to
avoid dazzling the pilot during approach and landing.

5.3.5.33 Each light unitshallbe capable ofadjustment in elevationso that the lower limit ofthe white part of the beam
may be fixed at any desired angle of elevation between 1°30' and at least 4°30" above the horizontal.

5.35.34 The light units shall be so designed that deposits of condensation, snow, ice, dirt, etc., on optically
transmitting or reflecting surfaces shall interfere to the least 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.

Approachslopeand elevation setting of light units

5.35.35 The approach slope as defined in Figure 5-19 shall be appropriate for use by the aeroplanes using the
approach.

53536 Whentherunwayis equipped with an ILS and/or MLS, the siting and the angle ofelevation of the light units
shall be such that the visualapproach slope conforms as closely as possible with the glide path of the ILS and/or the minimum
glide path of the MLS, as appropriate.

5.35.37 Theangle ofelevation settings ofthe light units in a PAPI wing barshallbe such that, during an approach, the
pilot of an aeroplane observing a signal of one white and three reds will clear all objects in the approach area by a safe margin.

5.35.38 Theangle ofelevation settings ofthe light units inan APAPIwing barshallbe such that, during an approach,
the pilot ofan aeroplane observing the loweston slope signal, i.e. one white and one red, will clear all objects in the approach area
by a safe margin.

5.35.39 Theazimuth spread ofthe light beam shallbe suitably restricted where an object located outside the obstacle
protection surface ofthe PAPl or APAPI system, but within the lateral limits of its light beam, is found to extend above the plane
of the obstacle protection surface and an aeronautical study indicates that the object could adversely affect the safety of
operations. The extent of the restriction shall be such that the object remains outside the confines of the light beam.

Note.See 5.3.5.41t05.3.5.45concerningthe related obstacle protection surface.
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PAPIWING BAR THRESHOLD

The height of the pilet's eye above the aircraft's ILS glide path'MLS antenna varies with the type of
aercplane and approach attitude. Harmonization of the PAPI signal and LS glide path andior MLS
minirmum glide path to a point clozer to the threshold may be achieved by increasing the on-course sectar
from 207 to 30, Thesetlinganglesforad® glideslopewouldthenbe 2257, 27457 3°15" and3°35°.

A— 3" PAPIILLUSTRATED

1 1
APAFTWIMNG BAR THRESHOLD

B —3" AFAPF! ILLUSTRATED

Figure 5-19.  Light beams and angle of clevation setting of PAPL and APAPI
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Table5-2. Wheelclearanceoverthreshold for PAPI and APAPI

Eye-to-wheel height of aeroplane Desired wheel Minimum wheel
in the approach configuration® clearance clearance
(metres)’* (metres)°
(1)
@ ©)
up to but notincluding3m 6 3
3 muptobutnotincluding5m 9 4
5 muptobutnotincluding8m 9 5
8 mup to butnotincluding 14 m 9 6
a. Inselecting theeye-to-wheelheight group, only aeroplanes meant to use the systemon a regular basis
shallbe considered. The mostdemanding amongstsuch aeroplanes shall determine theeye-to-wheel
height group.
b.  Where practicable the desired wheel clearances shown in column (2) shall be provided.
c.  Thewheelclearances in column (2) may be reduced to no less thanthosein column (3) where an
aeronautical study indicates thatsuch reduced wheel clearances are acceptable.
d. Whenareducedwheelclearanceis providedat a displacedthreshold it shall be ensured thatthe
corresponding desired wheel clearance specified in column (2) will be available when an aeroplane at
the top end of the eye-to-wheel heightgroup chosen overflies the extremity of the runway.
e.  This wheelclearance may be reduced to 1.5m on runways used mainly by light-weight non-turbo-jet
aeroplanes.
Table5-3. Dimensions andslopes ofthe obstacle protectionsurface
Runway type/code number
Non-instrument Instrument
Code number Code number
Surface dimensions 1 2 3 4 1 2 3 4
Length of inneredge 60 m 80 m’ 150 m 150 m 150m 150 m 300m 300m
Distance fromthreshold 30m 60 m 60 m 60 m 60 m 60 m 60 m 60 m
Divergence (each side) 10% 10% 10% 10% 15% 15% 15% 15%
Total length 7500m 7500 m* 15000 m 15 000 m 7500m  7500m° 15 000m 15 000 m
Slope
a)T-VASIS andAT-VASIS B° 1.9° 1.9° 1.9° B 1.9° 1.9° 1.9°
b)PAPI B A057°  A057° A057° A057°  A057° AO0S57° A0S57°
C)APAPI® A09°  A09° B B A09° A0 B B
a.  Thislengthisto beincreased to 150 m for a T-VASIS or AT-VASIS.
b.  Thislengthisto beincreased to 15000 m for a T-VASIS or AT-VASIS.
c.  Noslopehasbeenspecified ifa systemis unlikely to be used on runway type/code number indicated.
d. Anglesasindicatedin Figure 5-19.
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5.3.5.40 Wherewing bars are installed on 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 following specifications apply to T-VASIS, AT-VASIS, PAPl and APAPI.

53541 Anobstacle protection surface shall be established when it is intended to provide a visual approach slope
indicator system.

5.35.42 Thecharacteristics ofthe obstacle protectionsurface, i.e. origin, divergence, length andslope shall correspond
to those specified in the relevant column of Table 5-3 and in Figure 5-20.

53543 New objects or extensions of existing objects shall not be permitted above an obstacle protection surface
except when, in the opinion of the Chairman CAAB, the new object or extension would be shielded by an existing immovable
object.

b 2

Obstacle protection surface
{Dimensions as in Table5-3)

Appreach surface inner edge

"

Threshold Approach surface inner edge

Section A-A

Figure 5-20.  Ohstacle protection surface for visual
approach slope indicator systems

5.35.44 BExsting objects above an obstacle protection surface shall be removed except when, in the opinion of the
Chairman CAAB, the object is shielded by an existing immovable object, or after aeronautical study it is determined that the
object would not adversely affect the safety of operations of aeroplanes.
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53545 Wherean aeronautical study indicates that an existing object extendingabove an obstacle protection surface
could adversely affect the safety of operations of aeroplanes one or more of the following measures shall be taken:

a) suitably raise the approachslope ofthe system;

b) reduce the azimuth spread ofthe systemso thatthe object is outside the confines ofthe beam;

C) displace the axis ofthe systemand its associated obstacle protection surface by nomore than 5°;

d) suitably displace the threshold; and

e) where d) is found to be impracticable, suitably displace the systemupwind of the threshold to provide an

increase in threshold crossing heightequal to the heightofthe objectpenetration.

53.6  Circling guidance lights

Application

5.3.6.1 If so directed bythe Chairmancircling guidance lights shall be provided when existing approach and runway
lighting systems do not satisfactorily permit identification of the runway and/or approach area to a circling aircraft in the
conditions for which it is intended the runway be used for circling approaches.

Location
5.3.6.2 Thelocation and number of circling guidance lights shall be adequate to enable a pilot, as appropriate, to:

a) jointhe downwindleg oralignand adjust the aircraft=s track to the runway at a requireddistancefromitand
todistinguishthe thresholdin passing; and

b) keep in sight the runway threshold and/or other features which will make it possible to judge theturn on to
base leg and finalapproach, taking intoaccount the guidance provided by other visual aids.

5.3.6.3 Crcling guidance lightsshall consist of:

a) lights indicating the extended centre line of the runway and/or parts ofany approach lighting system; or
b) lights indicating the positionof the runway threshold; or
C) lights indicating thedirection or location ofthe runway;

or acombination ofsuch lights as is appropriate to therunway under consideration.

Characteristics

5.3.6.4 Circling guidance lights shall be fixed or flashing lights of an intensity and beamspread adequate for the
conditions of visibility and ambient light in which it is intended to make visual circling approaches. The flashing lights shall be
white, and the steady lights either white or gaseous discharge lights.

5.3.6.5 Thelights shallbe designedand be installed in such a mannerthat they will not dazzle or confuse a pilot when
approaching to land, taking off or taxiing.

53.7  Runway lead-in lighting systems

Application

5.3.7.1 If so directed by the Chairman a runway lead-in lighting system shall be provided where it is desired to

provide visual guidance along a specific approach path, for reasons such as avoidinghazardous terrain or for purposes of noise
abatement.
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Location

5.3.7.2 A runway lead-in lighting system shall consist of groups of lights positioned so as to define the desired
approach path and so that one group may be sighted fromthe preceding group. The interval between adjacent groups shall not
exceed approximately 1 600 m.

Note. Runway lead-in lighting systems may be curved, straightor a combination thereof.

5.3.7.3 A runway lead-in lighting systemshallextend from a point as determined by the appropriate authority, up to a
point where the approach lighting system, if provided, or the runway or the runway lighting systemis in view.

Characteristics

5.3.7.4 Each group oflights ofa runway lead-in lighting systemshall consist ofat least three flashing lights in a linear
or clusterconfiguration. The systemmay be augmented by steady burning lights where such lights would assist in identifying the
system.

5.3.75 Theflashing lights shallbe white, and the steady burning lights gaseous discharge lights.

5.3.7.6 Where practicable, theflashing lights in each groupshall flash in sequence towards the runway.

538  Runway threshold identification lights
Application
5.3.8.1 If so directedby the Chairmanrunway threshold identification lights shall be installed:

a) at the threshold of a non-precision approach runway when additional threshold conspicuity is necessary or
where itisnot practicable to provide other approach lighting aids; and

b) where a runway threshold is permanently displaced fromthe runway extremity or temporarily displaced from
the normal positionandadditional threshold conspicuity is necessary.

Location

5.3.8.2 Runway threshold identification lights shallbe located symmetrically about the runway centre line, in line with
the threshold and approximately 10 moutside each line of runway edge lights.

Characteristics

5.3.8.3 Runway threshold identification lights shall be flashing white lights with a flash frequency between 60 and 120
per minute.

5.3.84 Thelights shallbe visible only in the direction of approach to the runway.

539 Runway edge lights

Application

53.9.1 Runway edge lightsshallbe provided forarunway intended foruseat night or fora precision approach runway
intended for use by day or night.

5.3.9.2 If sodirected by the Chairman runway edge lights shall be provided on a runway intended for take-off with an
operating minimum below an RVR of the order 0of 800 m by day.
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Location

5.3.9.3 Runway edge lights shall be placed along the full length of the runway and shall be in two parallel rows
equidistant fromthe 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.

5.3.9.5 Wherethe width of the area which could be declared as runway exceeds 60 m, the distance between the rows
of lights shall be determined taking into accountthe nature of the operations, the light distribution characteristics of the runway
edge lights, and other visual aids serving the runway.

5.3.9.6 Thelights shallbe 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 a non-instrumentrunway. The lights on oppositesides ofthe 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 edge lightsshallbe fixed lights showing variable white, except that:

a) in the case ofa 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 ofthe lights 600 m or one-third ofthe runway length, whichever is the less, at the remote end of the

runway from the end at which the take-off run is started, shall show yellow, When provided on instruments
runway/ precision approach runway.

5.3.9.8 Therunway edge lights shallshowat all angles in azimuth necessaryto provide guidance to a pilot landing or
taking off in eitherdirection. When the runway edge lights are intendedto providecircling guidance, they shallshow at all angles
in azimuth (see 5.3.6.1).

53.9.9 In all angles of azimuth required in 5.3.9.8, runway edge lights shall show at angles up to 15° above the
horizontal with an intensity adequate forthe conditions of visibility and ambient light in which use of the runway for take-off or
landing is intended. In any case, the intensity shall be at least 50 cd except that at an aerodrome without extraneous lighting the
intensity of the lights may be reduced to not less than 25 cd to avoid dazzling the pilot.

5.3.9.10 Runway edge lights on a precision approach runway shall be in accordance with the specifications of
Appendix2, Figure A2-9 or A2-10.

5.3.10 Runway thresholdand wing bar lights (see Figure 5-21)

Application of runway threshold lights

5.3.10.1 Runway threshold lights shallbe provided fora runway equipped with runway edge lights except on a non-
instrument or non-precision approach runway where the threshold is displaced and wing bar lights are provided.

Locationof runway threshold lights

5.3.10.2 Whenathreshold is at the extremity of a runway, the threshold lights shall be placed in a row at right angles
to the runway axis as near to the extremity of the runway as possible and, in any case, not more than 3 moutside the extremity.
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5.3.10.3 When athreshold is displaced fromthe extremity of a runway, threshold lights shall be placed in a row at
right angles to the runway axis at the displaced threshold.

5.3.10.4 Threshold lightingshall consist of:
a) on a non-instrumentor non-precisionapproach runway, at least sixlights;

b) on a precision approach runway category |, at least the number of lights that would be required 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 Thelights prescribedin 5.3.10.4 a) and b) shallbe either:

a) equally spaced betweenthe rows of runway edgelights, or

b) symmetrically disposed about the runway centre line in two groups, with the lights uniformly spaced in each
group and with a gap between the groups equal to the gauge of the touchdown zone marking or lighting, where
such is provided, or otherwise not more than half the distance between the rows of runway edge lights.

Application ofwing bar lights

5.3.10.6 Wing barlights shallbe provided on a precision approach runway when additional conspicuity is considered
desirable.

5.3.10.7 Wing barlights shallbe provided on a non-instrument or non-precisionapproach runway where the threshold
is displaced and runway threshold lights are required, but are not provided.
Locationofwing bar lights

5.3.10.8 Wing barlights shallbe symmetrically disposed about the runway centre line at the threshold in two groups,
i.e. wing bars. Each wing bar shall be formed by at least five lights extending at least 10 moutward from, and at right angles to,
the line of the runway edge lights, with the innermost light of each wing bar in the line of the runway edge lights.
Characteristics of runway threshold and wing bar lights

5.3.10.9 Runway threshold and wing bar lights shall be fixed unidirectional lights showing green in the direction of
approach to the runway. The intensity and beamspread of the lights shall be adequate for the conditions of visibility and ambient

light in which use of the runway is intended.

5.3.10.10 Runway threshold lights on a precision approach runway shall be in accordance with the specifications of
Appendix2, Figure A2-3.

5.3.10.11 Threshold wing bar lights on a precision approach runway shall be in accordance with the specifications of
Appendix2, Figure A2-4.

5.3.11 Runway end lights (see Figure5-21)

Application

5.3.11.1 Runway end lightsshallbe provided fora run-way equipped with runway edge lights.

Note. When the threshold is at the runway extremity, fittings serving as threshold lights may be used as runway end
lights.

Location

15 APR 2012 Page 5- 46




Manual of Aerodrome Standards - CAAB ANO (AD) A.1

5.3.11.2 Runway end lights shallbe placed on aline at right angles to the runway axis as near to the end of the runway
as possible and, in any case, not more than 3 moutside the end.

5.3.11.3 Runway end lighting shall consist of at least sixlights. The lights shall be either:

a) equally spaced between the rows of runway edgelights, or

b) symmetrically disposed about the runway centre line in two groups with the lights uniformly spaced in each
group and with a gap between the groups of not more than half the distance betweenthe rows of runway edge
lights.

For a precision approach runway category Ill, the spacing between runway end lights, except between the two innermost lights if
a gapis used, shallnotexceed 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 beamspread of the lights shall be adequate for the conditions of visibility and ambient light in which use of the
runway is intended.

5.3.11.5 Runway end lightson a precisionapproach runway shall be in accordance with the specifications of Appendix
2, Figure A2-8.

.
-

53.12 Runway centre line lights

Application
5.3.12.1 Runway centre line lights shallbe provided on a precisionapproach runway category Il or 1.

5.3.12.2 If so directed by the Chairman runway centre line lights shall be provided on a precision approach runway
category I, particularly when the runway is used by aircraft with high landing speeds or where the width between the runway
edge lights is greater than 50m.
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5.3.12.3 Runway centre line lights shall be provided on a runway intended to be used for take-off with an operating
minimum below an RVR of the order of 400 m.

5.3.12.4 If so directed by the Chairman runway centre line lights shall be provided on a runway intended to be used
for take-off with an operating minimum of an RVR of the order of 400 m or higher when used by aeroplanes with a very high
take-off speed, particularly where the width between the runway edge lights is greater than 50 m.

Location

5.3.125 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 of the runway centreline by not more than 60 cmwhere it is not practicable to locate themalong
the centre line. The lights shall be located fromthe threshold to the endat longitudinal spacing of approximately 15 m. Where the
serviceability level ofthe runway centre line lights specified as maintenanceobjectives in 9.4.26 or 9.4.30, as appropriate, can be
demonstrated and the runway is intended foruse in runway visual range conditions of 350 m or greater, the longitudinal spacing
may be approximately 30 m.

Note. Existing centre line lightingwhere lights are spacedat 7.5 mneed not be replaced.
5.3.12.6 Centre line guidance for take-off fromthe beginning of a runway to a displaced threshold shall be provided
by:
a) an approach lighting systemif its characteristics and intensity settings afford the guidance required during
take-off and it does not dazzle the pilot of an aircraft taking off; or

b) runway centre line lights; or

c) barrettes ofat least 3 m length and spaced at uniformintervals of 30 m, as shown in Figure 5-22, designed so
that their photometric characteristics and intensity settingafford the guidance required during take-off without
dazzling the pilot of an aircraft taking off.

Where necessary, provision shall be made to extinguish those centre line lights specified in b) or reset the intensity of the
approach lighting systemor barrettes when the runway is being used for landing. In no case shall only the single source runway
centre line lights show fromthe beginning of the runway 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 the
runway end; alternate red and variable white from 900 mto 300 m fromthe runway end; and red from 300 mto the runway end,
except that forrunways less than 1800 m in length, the alternate red and variable white lights shall extend fromthe mid-point of the
runway usable for landing to 300 m fromthe runway end.

Note. Careisrequired in thedesign ofthe electrical systemto ensure that failure of part ofthe electrical systemwill not
resultin a false indicationofthe runwaydistance remaining.

5.3.12.8 Runway centre line lights shallbe in accordancewith the specifications of Appendix2, Figure A2-6 or A2-7.
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Runway touchdown zone lights

5.3.13

Application
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53.13.1 Touchdown zone lights shallbe provided in the touchdown zone of a precision approach runway category Il
orlll.

Location

5.3.13.2 Touchdown zone lights shall extend from the threshold for a longitudinal distance of 900 m, except that,
on runways less than 1800 m in length, the systemshall be shortened so that it does not extend beyond the midpoint of the
runway. The pattern shall be formed by pairs of barrettes symmetrically located about the runway centre line. The lateral spacing
between the innermost lights ofa pair of barrettes shallbe equal to the lateral spacing selected for the touchdown zone marking.
The longitudinal spacing between pairs of barrettes shall be either 30 mor 60 m.

Note. To allow for operations atlower visibility minima, it may be advisable to use a 30 mlongitudinal spacing between
barrettes.

Characteristics

5.3.13.3 Abarrette shallbe composedofat least threelights with a spacing betweenthe lights of not more than 1.5m.
5.3.13.4 Abarrette shallbe not less than 3mnormore than 4.5 min length.
5.3.135 Touchdownzone lightsshallbe fixed unidirectional lights showing variable white.

5.3.13.6 Touchdownzone lightsshallbe in accordance with the specifications of Appendix2, Figure A2-5.

5.3.14 Rapid exit taxiway indicator lights
Note. - The purpose of rapid exit taxiway indicator lights (RETILS) is to provide pilots with distance-to-go information
to the nearest rapidexit taxiway on the runway, to enhance situational awarenessin low visibility, conditions andenable pilots to

apply braking action for more efficient roll-out and runway exit speeds. It is essential that pilots operating at aerodromes with
runway(s) displaying rapid exit taxiway indicator lights be familiar with the purpose of these lights.

Application

5.3.14.1 Rapid exit taxiway indicator lights should be provided on a runway intended for use in runway visual range
conditions less than a value of 350 mand/or where the traffic density is heavy.

Note. - See AttachmentA, Section 14.

5.3.14.2 Rapid 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 depicted in Figure 5-23, in full.

Location

5.3.14.3 Asetofrapid exit taxiway indicator lights shallbe located on the runway on thesame side ofthe runway centre
line as the associated rapid exit taxiway, in the configuration shown in Figure 5-23. In each set, the lights shall be located 2 m
apart and the light nearest to the runway centre line shall be displaced 2 m fromthe runway centre line.

5.3.14.4 Where more than one rapid exit taxiway exists on a runway, the set of rapid exit taxiway indicator lights for
each exit shall not overlap when displayed.
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Figure 3-23,  Rapid exil taxiway indicator lights (RETILS)

Characteristics

5.3.14.5 Rapid exit taxiway indicator lights shallbe fixed unidirectionalyellow lights, aligned so as to be visible to the
pilot of a landing aeroplane in the direction of approach to the runway.

5.3.14.6 Rapid exit taxiway indicator lights shall be in accordance with the specifications in Appendix2, Figure A2-6 or
Figure A2-7. as appropriate.

5.3.14.7 Rapid exit taxiway indicator lights shallbe supplied with poweron a separate circuit to otherrunway lighting
so that the), may be used when other light is switched off.

5.3.15 Stopway lights

Application

5.3.15.1 Stopway lightsshallbe providedforastopway intended for use at night.
Location

5.3.15.2 Stopway lights shall be placed along the full length of the stopway and shallbe in two parallel rows that are
equidistant fromthe centre line and coincident with the rows of the runway edge lights. Stopway lights shall also be provided
across the end ofastopway on aline at right angles to the stopway axis as near to the end ofthe stopway as possible and, in any
case, not more than 3 moutside the end.

Characteristics

5.3.15.3 Stopway lightsshall be fixed unidirectional lights showingred in the direction ofthe runway.
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5.3.16 Taxiway centre line lights

Application

5.3.16.1 Taxiway centre line lights shallbe provided on an exit taxiway, taxiway and apron intended foruse in runway
visual range conditions lessthana value of 350 m in such a manneras to provide continuous guidance betweenthe runway centre
line and aircraft stands, except that these lights need not be provided where the traffic density is light and taxiway edge lights and
centre line marking provide adequate guidance.

5.3.16.2 If so directed by the Chairman taxiway centre line lights shall be provided on a taxiway intended for use at
nightin runwayvisual rangeconditions of 350 mor greater, and particularlyon complextaxiway intersectionsandexit 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.

Note. Where there may be a need to delineatethe edges ofa taxiway, e.g.on a rapid exit taxiway, narrowtaxiway or in
snow conditions, this may be done with taxiway edge lights or markers.

5.3.16.3 If so directed by the Chairman taxiway centre line lightsshall be provided on an exit taxiway, taxiway and
aproninall visibility conditions where specified as components of an advanced surface movementguidance and control system in
such a manner as to provide continuous guidance between the runway centre line and aircraft stands.

5.3.16.4 Taxiway centre line lights shall be provided on a runway forming part of a standard taxi-route 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 runwayand taxiway lighting systems.

5.3.16.5 If so directed by the Chairmantaxiway centre line lights shall be provided in all visibility conditions on a
runway forming part ofa standard taxi-route where specified as components of an advanced surface movement guidance and
control system.

Characteristics

5.3.16.6 Taxiway centre line lights on a taxiway otherthan an exit taxiway and on a runway forming part of a standard
taxi-route shall be fixed lights showing green with beamdimensionssuch that thelight is visible only fromaeroplanes on or in the
vicinity of the taxiway.

5.3.16.7 Taxiway centre line lights on an exit taxiway shall be fixed lights. Alternate taxiway centre line lights shall
showgreen and yellow fromtheir beginning near the runway centre line to the perimeter of the ILS/MLS critical/sensitive area or
the lower edge of the innertransitional surface, whicheveris farthest fromthe runway; and thereafter all lights shall show green
(Figure 5-24). The light nearest to the perimeter shall always show yellow. Where aircraft may follow the same centre line in
both directions, all the centre line lights shall show green to aircraft approaching the runway.

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 critical/sensitive area depends on the characteristics of the associated ILS/MLS and
other factors.

Note 4. See 5.4.3 for specifications on runway vacatedsigns.
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Taxiway lighting
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5.3.16.8 Taxiway centre line lights shall be in accordance with the specifications of:

a) Appendix2, Figure A2-12, A2-13, or A2-14 for taxiways intended foruse in runway visual range conditions
of less than avalue of 350 m; and

b) Appendix2, Figure A2-15 or A2-16 for other taxiways.

5.3.16.9 If so directed by thechairmanwhere higher intensities are required, froman operational point of view, taxiway
centre line lights on rapid exit taxiways intended for use in runwayvisual range conditions less than a value of 350 m should be
in accordance with the specifications of Appendix 2, Figure A2-12. The number of levels of brilliancy settings for these lights
should be the same as that for the runway centre line lights.

5.3.16.10 If so directed by the Chairmanwhere taxiway centre line lights are specified ascomponents ofan advanced
surface movement guidance and control systemand where, froman operational point ofview, higher intensities are required to
maintainground movements at a certain speed in very low visibilities or in bright daytime conditions, taxiway centre line lights
shall be in accordance with the specifications of Appendix 2, Figure A2-17, A2-18 or A2-19.

Note. High-intensity centrelinelights shallonly be usedin case ofan absolute necessityandfollowinga specific study.

Location

5.3.16.11 Taxiway centre line lights shall normally be located on the taxiway centre line marking, except that they
may be offset by not more than 30cmwhere it is not practicable to locate them on the marking.

precizsion approach runway
category Il ar 11

runway centre |na

Tolerances for offaet uway cenire line lights and
taxkway cente line lights to mainiain 60 cm separation.

Figure 5-25,  Offset runway and taxiway centre line lights
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Taxiway centre line lights on taxiways

Location

5.3.16.12 Taxiway centre line lights on astraight section of a taxiway shall be spaced at longitudinal intervals of not
more than 30 m, except that:

a) larger intervals not exceeding 60 m may be used where, because of the prevailing meteorological conditions,
adequateguidance is provided by such spacing;

b) intervals less than 30 mshallbe provided on shortstraightsections; and

c) on a taxiway intended foruse in RVR conditions of less than a value of 350 m, the longitudinal spacing shall
notexceed 15 m.

5.3.16.13 Taxiway centre line lights on a taxiway curve shall continue fromthe straight portion of the taxiway at a
constant distance fromthe outside edge of the taxiway curve. The lights shallbe spacedat intervals such that a clear indication of
the curve is provided.

5.3.16.14 If so directed by the Chairmanon a taxiway intended for use in RVR conditions of less than a value of 350
m, the lights on a curve shall not exceed a spacing of15 m and on a curve ofless than 400 mradiusthe lights shall be spaced at
intervals of not greater than 7.5 m. This spacing shall extend for 60 m before and after the curve.

Note 1. Spacing on curves that have been found suitable for a taxiway intended for use in RVR conditions of 350m or
greater are:

Curveradius Lightspacing
upto400m 7.5m
401 mto899m 15m
900 mor greater 30m

Note 2. See 3.9.5and Figure 3-2.

Taxiway centre line lightson rapidexittaxiways

Location

531615 Taxiway centre line lights on a rapid exit taxiway shall commence at a point at least 60 m before the
beginning of the taxiway centre line curve and continue beyond the end of the curve to a point on the centre line of the taxiway
where an aeroplane can be expected to reach normaltaxiing speed. The lights on that portion parallel to the runway centre line
shall always be at least 60 cm from any row of runway centre line lights, as shown in Figure 5-21.

5.3.16.16 Thelights shallbe spaced at longitudinal intervals of not more than 15 m, except that, where runway centre
line lights are not provided, a greater interval not exceeding 30 m may be used.

Taxiway centre line lights on other exittaxiways

Location

5.3.16.17 Taxiway centre line lights on exit taxiways otherthan rapid exit taxiways shall commence at the point where
the taxiway centre line marking begins to curve fromthe runway centre line, and followthe curved taxiway centre line marking at
least to the point where the marking leaves the runway. The first light shall be at least 60 cm fromany row of runway centre line
lights, as shown in Figure 5-24.

5.3.16.18 If so directed by the Chairman the lights shall be spaced at longitudinal intervals ofnot more than 7.5 m.
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Taxiway centre line lights on runways
Location

5.3.16.19 If so directed by the Chairmantaxiway centre line lights on a runway forming partofa standard taxi-route
and intendedfor taxiingin runway visual range conditions lessthana value of350 mshall be spaced at longitudinal intervals not
exceeding 15 m.

5.3.17 Taxiway edge lights
Application

53.17.1 Taxiway edge lights shallbe provided at the edges ofaholding bay, apron, etc. intended foruse at night and
on a taxiway not provided with taxiway centre line lights and intended for use at night, except that taxiway edge lights need not be
provided where, considering the nature of the operations, adequate guidance can be achieved by surface illumination or other
means.

Note. See 5.5.5 for taxiway edge markers.

5.3.17.2 Taxiway edge lights shall be provided on a runway forming part of a standard taxi-route and intended for
taxiing at night where the runway is not provided with taxiway centre line lights.

Note. See 8.2.3 for provisions concerning the inter-locking of runway andtaxiway lighting systems.

Location

5.3.17.3 Taxiway edge lights on astraight section of a taxiway and on a runway forming part of a standard taxi-route
shallbe spaced at uniformlongitudinalintervals of not more than 60 m. The lights on a curve shallbe spacedat intervals less than
60 m so thata clearindication of the curve is provided.

Note.— Guidance on the spacing of taxiway edge lightson curves is given in the Aerodrome Design Manual (Doc 9157),
Part 4.

5.3.17.4 Taxiway edge lights onaholding bay apron, etc. shall be spacedat uniformlongitudinal intervals of not more
than 60 m.

5.3.17.5 Taxiway edge lights on arunway turnpad shallbe spaced at uniformlongitudinalintervals of not more than 30

5.3.17.6 If so directed by the Chairmanthe lightsshall be located asnear as practicable to the edges of the taxiway,
holding bay, apron or runway, etc. or outside the edges at a distance of not more than 3 m.

Characteristics

5.3.17.7 Taxiway 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 in either direction. Atan
intersection, exitor curve the lights shall be shielded as far as practicable so that they cannot be seenin angles of azimuth in
which they may be confused with other lights.

5.3.17.8 The intensity of taxiway edge lights shall be at least 2 cd from 0° to 6° vertical, and 0.2 cd at any vertical angles
between 6° and 75°

5.3.18 Runway turn pad lights
Application
5.3.18.1 Runway turn pad lights shall be provided for continuous guidance on a runway turn pad intended for use in
runway visual range conditions less than a value of 350 m, to enable an aeroplane to complete a 180-degree turn and align with

the runway centre line.

5.3.18.2 Runway turn pad lightsshallbe provided on a runway turn pad intended for use at night.
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Location

5.3.18.3 Runway turn pad lights shall normally be located on the runway turn pad marking, except that they may be
offset by not more than 30cmwhere it is not practicable to locate themon the marking.

5.3.18.4 Runway turn pad lightson astraightsectionofthe runway turn pad marking shallbe spaced at longitudinal
intervals ofnot more than 15m.

5.3.18.5 Runway turn pad lightson a curved section of the runway turn pad marking shallnot exceed a spacing of 7.5
m.

Characteristics

5.3.18.6 Runway turn pad lights shall be unidirectional fixed lights showing green with beamdimensions suchthatthe
lightis visible only fromaeroplanes on orapproachingthe runwayturnpad.

5.3.18.7 - Runway turn pad lights shall be in accordance with the specifications of Appendix2, Figure A2-13, A2-14 or

A2-15, as appropriate.
5.3.19 Stop bars

Application

Note 1.— The provision of stop bars requirestheir control either manually or automatically by air traffic services.

Note 2.— Runway incursions may take place in all visibility or weather conditions. The provision of stop bars at runway holding positions
and their use at night and in visibility conditions greater than 550 m runway visual range can form part of effective runway incursion
prevention measures.

5.3.19.1 A stop barshall be provided at every runway-holding 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 of aircraft and
vehicles ontothe runway; or

b) operational procedures exist to limit, in runway visual range conditions lessthanavalue 0f550 m, the number
of:

1) aircraft on the manoeuvring area to one at a time; and
2) vehicles on the manoeuvring area to the essential minimum.

5.3.19.2 A stop bar shall be provided at every runway-holding position serving a runway when it is intended that the
runway will be used in runway visual range conditions of values between 350 m and 550 m, except where:

a) appropriate aids and procedures are available to assist in preventing inadvertent incursions of aircraft and
vehicles ontothe runway; or

b) operational procedures exist to limit, in runway visual range conditions less than a value 0f550 m, the number
of:

1) aircraft on the manoeuvring areato one at atime; and
2) vehicles on the manoeuvring area to theessential minimum.

5.3.19.3 If so directed by the Chairman a stop bar should be provided at an intermediate holding position when it is
desired to supplementmarkings with lights andto provide traffic control byvisual means.
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5.3.19.4 If so directed by the Chairmanwhere the normal stop bar lights might be obscured (from a pilots view), for
example, by snow or rain, or where a pilot may be required to stop the aircraft in a position so close to the lights that they are
blocked from view by the structure of the aircraft, then a pair of elevated lights shall be added to each end of the stop bar.
Location

5.3.19.5 Stop bars shall be located across the taxiway at the point where it is desired that traffic stop. Where the

additional lights specified in 5.3.17.5 are provided, these lights shall be located not less than 3 mfromthe taxiway edge.

Characteristics

5.3.19.6 Stop bars shallconsist of lights spaced at intervals of 3 macross the taxiway, showing red in the intended
direction(s) of approach to the intersection or runway-holding position.

5.3.19.7 Stop bars installed at a runway-holding position shall be unidirectionaland shallshow red in the direction of
approach to the runway.

5.3.19.8 Wherethe additional lights specified in 5.3.17.5 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.

5.3.19.9 Selectively switchable stop bars shall be installed in conjunctionwith at least three taxiway centre line lights
(extending for a distance of at least 90 m from the stop bar) in the direction that it is intended foran aircraft to proceed fromthe
stop bar.

Note. See 5.3.16.12for provisions concerning the spacing oftaxiway centre line lights.

5.3.19.10 Theintensityin red lightand beamspreads of stop bar lights shall be in accordance with the specifications in
Appendix2, Figures A2-12 through A2-16, as appropriate.

5.3.19.11 If so directed by the Chairman where stop bars are specified as components of an advanced surface
movement guidanceand control systemand where, froman operational point ofview, higher intensities are required to maintain
ground movements at a certain speed in very low visibilities or in bright daytime conditions, the intensity in red light and beam
spreads of stop bar lights shall be in accordance with the specifications of Appendix 2, Figure A2-17, A2-18 or A2-19.
Note. High-intensity stop bars shall only be usedin case ofan absolutenecessity and following a specific study.

5.3.19.12 If so directed by the Chairman where a wide beam fixture is required, the intensity in red light and beam
spreads of stop bar lights shall be in accordance with the specifications of Appendix 2, Figure 2-17 or 2-19.

5.3.19.13 Thelighting circuit shallbe designedso that:

a) stop bars located across entrance taxiways are selectively switchable;

b) stop bars located across taxiways intended to be used only as exit taxiways are switchable selectively orin
groups;

c) when a stop bar is illuminated, any taxiway centre line lights installed beyond the stop bar shall be

extinguished fora distance of at least 90 m; and

d) stop bars shall be interlocked with the taxiway centre line lights so that when the centre line lights beyondthe
stop barare illuminated the stop bar is extinguished and vice versa.

Note 1. Astop bar isswitchedon to indicate thattraffic stop and switched offto indicatethat traffic proceed.

Note 2. Careis required in the designofthe electrical systemto ensure that all ofthe lights ofa stop bar will not fail at
the same time.
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5320 Intermediate holding position lights

Note.See 5.2.11 for specifications on intermediate holding position marking.

Application

5.3.20.1 Except where a stop bar has been installed, intermediate holding position lights shall be provided at an
intermediate holding position intended for use in runway visual range conditions less than a value of 350 m.

5.3.20.2 If so directed by the Chairman intermediate holding position lights shall be provided at an intermediate
holding position where there is no need for stop-and-go signals as provided by a stop bar.
Location

5.3.20.3 Intermediate holding position lights shall be located along the intermediate holding position marking at a
distance of 0.3 m prior to the marking.
Characteristics

5.3.20.4 Intermediate holding position lights shall consist of three fixed unidirectional lights showing yellow in the
direction ofapproach to the intermediate holding positionwith a light distribution similar to taxiway centre line lights if provided.
The lights shallbe disposed symmetrically about and at right angle to the taxiway centre line, with individual lights spaced 1.5 m
apart.

5.3.21 De-icing/anti-icing facility exit lights.

Intentionally left blank

—L . Apair of unidirectional, ——_ Unidirectional flashing
flashing yellow lighis yedlow lights spaced at
intervals of 3 m

Configuration A Configuration B

Figure 5-27.  Rurmway poard lights
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5.3.22 Runway guard lights

Note.— The purpose of runway guard lights is to warn pilots, and drivers of vehicles when they are operating on taxiways, thatthey are
aboutto enter an active runway. There are two standard configurations of runway guard lights as illustrated in Figure 5-27.

Application

5.3.22.1 Runway guard lights, Configuration A, shallbe provided at each taxiway/runway intersection associated with
a runway intended for use in:

a) runway visualrange conditions lessthana value of 550 m where a stop baris not installed; and
b) runway visual range conditions of values between 550 m and 1 200 m where the traffic density is heavy.

5.3.22.2 If so directed by the Chairman 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 ofvalues lessthana value of550 mwhere a stop bar is installed; and
b) runway visual range conditions of values between 550m and 1 200 m where the traffic density is medium or
light.

5.3.22.3 If so directed by the Chairman runway guard lights, Configuration A or Configuration B or both, shall be
provided at each taxiway/runway intersection where enhanced conspicuity of the taxiway/runway intersection is needed, such as
on a wide-throat taxiway, except that Configuration B shall not be collocated with a stop bar.

Location

5.3.224 Runway guard lights, Configuration A, shall be located at each side of the taxiway at a distance fromthe
runway centre line not less than that specified for a take-off runway in Table 3-2.

5.3.225 Runway guard lights, Configuration B, shall be located across the taxiway at a distance from the runway
centre line not less than that specified for a take-off runway in Table 3-2.

Characteristics
53226 Runway guard lights, Configuration A, shall consist of two pairs of yellow lights.

5.3.22.7 If so directed by the Chairman where there isa need to enhance the contrast between the on and off state of
runway guard lights, Configuration A, intended for use duringthe day, a visor ofsufficient size to prevent sunlight from entering
the lens without interfering with the function of the fixture shall be located above each lamp.

Note. Some other device or design, e.g. specially designed optics, may be used in lieu ofthe visor.

5.3.22.8 Runway guard lights, Configuration B, shall consist of yellow lights spaced at intervals of 3 m across the
taxiway.

53229 Thelightbeamshallbe unidirectionaland alignedsoas to be visible to the pilot ofan aeroplane taxiing to the
holding position.
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5.3.22.10 Theintensity in yellow light and beam spreads of lights of Configuration A shallbe in accordance with the
specifications in Appendix2, Figure A2-24.

5.3.22.11 Where runway guard lights are intended for use during the day, the intensity in yellow light and beam
spreads of lights of Configuration A shall be in accordance with the specifications in Appendix 2, Figure A2-25.

5.3.22.12 Where runway guard lights are specified as components of an advanced surface movement guidance and
controlsystemwhere higher light intensities are required, the intensity in yellow light and beamspreads of lights of Configuration
A shall be in accordance with the specifications in Appendix2, Figure A2-25.

Note. Higher lightintensities may be required to maintain ground movement at a certainspeed in lowvisibilities.

5.3.22.13 Theintensity in yellow light and beamspreads of lights of Configuration B shallbe in accordance with the
specifications in Appendix2, Figure A2- 2.

5.3.22.14 Where runway guard lights are intended for use during the day, the intensity in yellow light and beam
spreads of lights of Configuration B shall be in accordance with the specifications in Appendix2, Figure A2-20.

5.3.22.15 Where runway guard lights are specified as components of an advanced surface movement guidance and
controlsystemwhere higher light intensities are required, the intensity in yellow light and beamspreads of lights of Configuration
B shall be in accordance with the specifications in Appendix2, Figure A2-20.

5.3.22.16 Thelights in each unit of Configuration A shallbe illuminated alternately.

5.3.22.17 For Configuration B, adjacent lights shall be alternately illuminated and alternative lights shall be
illuminated in unison.

5.3.22.18 The 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. Runway guard lights,
Configuration A, installed on 6.6 ampere series circuits have been found to look best when operated at 45 to 50 flashes per
minute per lamp. Runway guard lights, Configuration B, installed on 6.6 ampere series circuits have been foundto look best when
operated at 30 to 32 flashes per minute per lamp.

5.3.23 Apron floodlighting (see also 5.3.16.1 and 53.17.1)
Application

53.23.1 If so directed by the Chairman apron floodlighting shall be provided on an apron and on a designated
isolated aircraft parking position intended to be used at night.

Note. The designation ofan isolated aircraft parking positionis specified in 3.13.

Location

5.3.23.2 Apron floodlights shall be located so as to provide adequate illumination on all apron service areas, with a
minimum of glare to pilots of aircraft in flight and on the ground, aerodrome and apron controllers, and personnel on the apron.
The arrangement and aiming of floodlights shall be such that an aircraft stand receives light fromtwo or more directions to
minimize shadows.

Characteristics

5.3.23.3 The spectral distribution of apron floodlights shall be such that the colours used for aircraft marking
connected with routine servicing, and for surface and obstacle marking, can be correctly identified.

15 APR 2012 Page 5- 61



Manual of Aerodrome Standards - CAAB ANO (AD) A.1

5.3.234 Theaverageilluminance shallbe at least the following:

Aircraftstand:

- horizontalilluminance - 20 lux with a uniformity ratio (average to minimum) ofnot more than4to 1; and

- verticalilluminance - 20 lux ata heightof2 m above theapronin relevant directions.

Otherapron areas:

- horizontalilluminance - 50 per cent ofthe average illuminance on the aircraft stands with a uniformity ratio (average
to minimum) of not more than 4 to 1.

5.3.24 Visual docking guidance system

Application

53.241 A visual docking guidance systemshall be provided when it is intended to indicate, by a visual aid, the
precise positioning of an aircraft on an aircraft stand and other alternative means, such as marshallers, are not practicable.

Note. The factorsto be considered in evaluating the needfor 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, passenger loading bridges, etc.

5.3.24.2 The provisions 0f 5.3.24.3 to 5.3.24.7, 5.3.24.9, 5.3.24.10, 5.3.24.12 t0 5.3.24.15, 5.3.24.17, 5.3.24.18 and
5.3.24.20 shallnot require the replacement of existing installations before 1 January 2005.

Characteristics

5.3.24.3 Thesystemshallprovide both azimuth and stopping guidance.

5.3.244 The azimuth guidance unit and the stopping position indicator shall be adequate for use in all weather,
visibility, background lighting and pavement conditions for which the systemis intended both by day and night, but shall not

dazzle the pilot.

Note. Careisrequired in boththe design andon-site installation of the system to ensure that reflection of sunlight, or
other light in the vicinity, does not degrade the clarity and conspicuity of the visual cues provided by the system.

5.3.245 Theazimuth guidance unit and thestopping position indicator shallbe ofa design suchthat:

a) a clearindication of malfunction of either orboth is available to the pilot; and

b) they can be turned off.

5.3.24.6 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.

5.3.24.7 The accuracy of the system shall be adequate for the type of loading bridge and fixed aircraft servicing
installations with which it is to be used.

5.3.24.8 |If so directed by the Chairmanthe systemshall be usable by all types ofaircraft for which the aircraft stand
is intended, preferably without selective operation.
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5.3.24.9 Ifselective operationis required to prepare the systemforuse by a particular type of aircraft, then the system
shall provide an identification of the selected aircraft typeto boththe pilot and thesystemoperator as a means of ensuringthat the
systemhas been set properly.

Azimuth guidance unit
Location

5.3.24.10 Theazimuth guidance unitshallbe located on or close to the extension ofthe stand centre line ahead of the
aircraft so that its signals are visible fromthe cockpit ofan aircraft throughoutthe docking manoeuvre and alignedforuse at least

by the pilot occupying the left seat.

5.3.24.11 If so directed by the Chairman the azimuth guidance unit shall be aligned for use by the pilots occupying
both the left and right seats.

Characteristics

5.3.24.12 Theazimuth guidance unit shall provide unambiguous left/right guidance which enables the pilot to acquire
and maintain the lead-in line without over controlling.

5.3.24.13 When azimuth guidance is indicated by colour change, green shall be used to identify the centre line and red

for deviations fromthe centre line.

Stopping position indicator

Location

5.3.24.14 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.

5.3.24.15 Thestoppingpositionindicatorshall be usable at least by thepilot occupyingthe left seat.

5.3.24.16 If so directed by the Chairman the stopping position indicator shall be usable by the pilots occupying both
the left and right seats.
Characteristics

5.3.24.17 The stopping 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.

5.3.24.18 Thestopping position indicator shallshowthe stopping position for the 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.

5.3.24.19 If so directed by the Chairman the stopping position indicator shall provide closing rate information over a
distance of at least 10 m.

5.3.24.20 When stopping guidance is indicated by colour change, green shall be used to show that the aircraft can
proceed and red to showthat the stoppoint has beenreached except that fora short distance priorto the stop point a third colour
may be used to warn that the stopping point is close.
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5.3.25 Advanced visualdocking guidance system
Application

Note 1.— Advanced visual docking guidance systems (A-VDGS) include those systems that, in addition to basic and
passive azimuth and stop positioninformation, provide pilotswith active (usually sensor-based) guidance information, such as
aircraft type indication (in accordance with Doc 8643 — Aircraft Type Designators), distance-to-go information and
closing speed. Docking guidance information is usually provided on a single display unit.

Note 2.— An A- VDGS may provide docking guidance information in three stages: the acquisition of the aircraft by the
system, the azimuth alignment of the aircraft, and the stopping position information.

5.3.25.1 Recommendation.— An A-VDGS shall be provided where it is operationally desirable to confirm the correct

aircraft type for which guidance is being provided and/or to indicate the stand centre line in use, where more than one is
provided for.

5.3.25.2 The A-VDGS shall be suitable for use by all types ofaircraft for which the aircraft stand is

intended.

5.3.25.3 The A-VDGS shall be used only in conditions in which its operational performance is specified.

Note 1.— The use of the A-VDGS in conditions such as weather, visibility and background lighting, both by day and
night, would need to be specified.

Note 2.— Careis required in both the design and on-site installation ofthe system to ensure that glare, reflection of
sunlight, or other light in the vicinity, does not degrade the clarity and conspicuity ofthe visual cues provided by the
system.

5.3.25.4 The docking guidance information provided by an A-VDGS shall not conflict with that provided by a
conventional visual docking guidance system on an aircraft stand if both types are provided and are in operational use. A
method of indicating that the A-VDGS is not in operational use or is unserviceable shall be provided.

Location

5.3.25.,5 The A-VDGS shall be located such that unobstructed and unambiguous guidance is provided to the person
responsible for, and persons assisting, the docking of the aircraft throughout the docking manoeuvre.
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Note.— Usually the pilot-in-command is responsible for the docking ofthe aircraft. However, in some circumstances,
another person could be responsible and this person may be the driver of a vehicle that is towing the aircraft.

Characteristics

5.3.25.6 The A-VDGS shall provide, at minimum, the following guidance information at the appropriate stage of the
docking manoeuvre:

a) anemergency stop indication;

b) theaircraft 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) thedirection of azimuth 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 beyond the appropriate stop position.

5.3.25.7 The A-VDGS shall be capable of providing docking guidance information for all aircraft taxi speeds
encountered during the docking manoeuvre.

Note.— See the Aerodrome Design Manual (Doc 9157), Part 4, for an indication ofthe maximumaircraft speeds relative
to distance to the stopping position.

5.3.25.8 The time taken from the determination of the lateral displacement to its display shall notresult in a deviation
of the aircraft, when operated in normal conditions, from the stand centre line greater than 1 m.

5.3.25.9 Recommendation.— The information on displacement of the aircraft relative to the stand centre line and
distance to the stopping position, when displayed, shall be provided with the accuracy specified in Table 5-4.

5.3.25.10 Symbols and graphics used to depict guidance information shall be intuitively representative of the type of
information provided.

Note.— The use of colour would need to be appropriate and need to follow signal convention, i.e. red, yellow and
green mean hazard, caution and normal/correct conditions, respectively. The efects of colour contrasts would also need to
be considered.

Table 5-4. A-VDGS recommended displacement accuracy

Maximum deviation at Maximum deviation at Maximum deviation at Maximum deviation at

Guidance information stop position 9 m from 15 m from 25 m from
(stop area) stop position stop position stop position
Azimuth +250 mm +340 mm +400 mm
+500 mm
Distance +500 mm +1 000 mm +1 300 mm

Not specified
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5.3.25.11 Information on the lateral displacement of the aircraft relative to the stand centre line shall be provided at
least 25 m prior to the stop position.

Note.— The indication ofthe distance of the aircraft from the stop position may be colour-coded and presented ata
rate and distance proportional to the actual closure rate and distance of the aircraft approaching the stop point.

5.3.25.12 Continuous closure distance and closure rate shall be provided from at least 15 m prior to the stop position.

5.3.25.13 Recommendation.— Where provided, closure distance displayed in numeralsshall be provided in metre
integersto the stop position and displayed to 1 decimal place at least 3 m prior to the stop position.

5.3.25.14 Throughout the docking manoeuvre, an appropriate means shall be provided on the A-VDGS to indicate
the need to bring the aircraft to an immediate halt. In such an event, which includes a failure of the A-VDGS, no other
information shall be displayed.

5.3.25.15 Provision to initiate an immediate halt to the docking procedure shall be made available to personnel
responsible for the operational safety of the stand.
5.3.25.16 Recommendation.— The word “stop ” in red charactersshall be displayed when an immediate cessation of
the docking manoeuvre is required.

5326 Aircraft stand manoeuvring guidance lights
Application
53.26.1 If so directed by the Chairman aircraft stand manoeuvringguidance lights shall be provided to facilitate

the positioning of an aircraft on an aircraft stand on a paved apronintended for use in poor visibility conditions, unless
adequate guidance is provided by other means.

Location
5.3.26.2 Aircraft stand manoeuvringguidance lights shall be collocated with the aircraft stand markings.
Characteristics

5.3.26.3 Aircraft 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.

5.3.26.4 Thelights used to delineate lead-in, turning and lead-out lines shall be spaced at intervals of not more than
7.5 mon curves and 15m on straight sections.

5.3.26.,5 Thelights indicatingastop positionshall be fixed, unidirectional lights, showing red.

5.3.26.6 Theintensityofthe lights shallbe adequateforthe conditionof visibility and ambient light in which the use
of the aircraft stand is intended.

5.3.26.7 Thelighting circuit shall be designed so that the lights may be switched on to indicate that an aircraft stand
is to be used and switched off to indicate that it is not to be used.
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5.3.27 Road-holding position light
Application
5.3.27.1 A road-holding position light shall be provided at each road-holding position serving a runway when it is
intended that the runway will be used in runway visual range conditions less thana value of 350 m.
5.3.27.2 If so directed by the Chairman a road-holding position light shall be provided at each road-holding

positionserving a runwaywhenitisintendedthat the runway will be used in runway visual range conditions ofvalues between
350 mand 550 m.

Location

5.3.27.3 A road-holding position light shall be located adjacent to the holding position marking 1.5 m (£ 0.5 m)
from one edge ofthe road, i.e. left or right as appropriateto thelocal traffic regulations.

Note. See 9.9 for the massand height limitations and frangibility requirements of navigation aids located on runway
strips.

Characteristics
5.3.27.4 Theroad-holdingpositionlight shall comprise:
a) a controllable red (stop)/green (go) traffic light; or
b) a flashing-red light.
Note. Itis intendedthat the lights specifiedin sub-paragrapha) be controlled bythe air traffic services.

5.3.27.5 Theroad-holdingpositionlight beamshallbe unidirectionaland aligned soas to be visible to thedriver ofa
vehicle approaching the holding position.

5.3.27.6 Theintensity ofthe light beam shallbe adequate forthe conditions of visibility and ambient light in which
the use ofthe holding positionis intended, but shallnot dazzle the driver.

Note. The commonlyusedtraffic lights are likely to meet the requirementsin5.3.26.5 and 5.3.26.6.

5.3.27.7 Theflash frequencyofthe flashing-red light shall be between 30 and 60 per minute.

54 Signs
541  General
Note. signsshallbe either fixed message signsor variable message signs.
Application

54.1.1 Signsshall be provided to convey a mandatory instruction, information on a specific location or destination
ona movementareaorto provide otherinformation to meet the requirements 0f9.8.1.

Note. See 5.2.17 for specifications on information marking.

5.4.1.2 If so directed by the Chairmana variable messagesignshallbe provided where:

a the instruction or information displayed on the signis relevantonlyduringa certainperiod oftime; and/or
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b) thereisa need for variable pre-determined informationto be displayed on the sign to meet the requirements
0f9.8.1.

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. The installed height of the sign shall not exceed the dimension
shown in the appropriate column of Table 5-4.

5.4.1.4 Signs shallbe rectangular, as shown in Figures 5-28 and 5-29 with the longer side horizontal.

54.15 Theonlysignsonthe movementarea utilizing red shallbe mandatory instruction signs.

54.1.6 Theinscriptionsonasignshallbe in accordance with the provisions of Appendix4.

5.4.1.7 Signs shallbe illuminated in accordance with the provisions of Appendix4 when intended for use:

a) in runway visual range conditions lessthanavalue of 800 m; or
b) atnightin associationwith instrument runways; or
C) at night in association with non-instrument runways where the code number is 3or 4.

5.4.1.8 Signs shall be retro reflective and/or illuminated in accordance with the provisions of Appendix4 when
intended for use at night in association with non-instrument runways where the code numberis 1 or 2.

54.1.9 A variable messagesignshallshowablank 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 action
from a pilot or a vehicle driver.

54.1.11 |If so directed by the Chairman the time interval to change from one message to another on a variable
message sign shall be as short as practicable and shall not exceed 5 seconds.

Table5-4. Location distances for taxiing guidance signs including runway exit signs
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Sign height (mm) Perpendicular Perpendicular
distance from distance from
defined taxiway defined runway
pavementedge to pavementedge to
near side of sign  near side of sign

Code Legend Face Installed
number (min.) (max.)

lor2 200 400 700 511 m 3-10m
lor2 300 600 900 511 m 3-10 m
3or4 300 600 900 11-21 m 8-15m
3or4d 400 800 1100 11-21 m 8-15m

54.2 Mandatory instruction signs

Note. See Figure 5-29 for pictorial representation of mandatory instruction signs and Figure 5-30 for examples of
locating signs at taxiway/runway intersections.

Application
5.4.2.1 A mandatory instruction sign shall be provided to identify a location beyond which an aircraft taxiing or
vehicle shallnot proceed unless authorized by the aerodrome control tower.

5.4.2.2 Mandatory instruction signs shall include runway designation signs, category I, Il or Ill holding position
signs, runway-holding position signs, road-holding position signsand NOENTRY signs.

Note. See 5.4.7 for specifications on road-holding positionsigns.

5423 A pattern"A"runway holding position marking shallbe supplemented at a taxiway/runway intersectionora
runway/runway intersection with a runway designationsign.

5424 A pattern "B" runway holding position marking shall be supplemented with a category I, Il or 11l holding
position sign.

5.4.25 A pattern " A" runway-holding position marking at a runway-holding position established in accordance with
3.11.3 shallbe supplemented with a runway-holding position sign.

Note. See 5.2.10 for specifications on runway-holding position marking.

5426 If so directed by the Chairman a runway designation sign at a taxiway/runway intersection shall be
supplemented witha locationsign in the outboard (farthestfromthe taxiway) position, asappropriate.

Note. See 5.4.3 for characteristics of locationsigns.

5.4.2.7 A NOENTRY signshallbe providedwhen entry intoan area is prohibited.

Location

5.4.2.8 A runway designationsignat a taxiway/runway intersectionora runway/runway intersection shall be located
on each side ofthe runway-holding position marking facing the direction of approach tothe runway.

5429 A category I, Il or lll holding position sign shall be located on each side of the runway-holding position
marking facing the direction ofthe approachto the critical area.

54210 A NO ENTRY sign shall be located at the beginning of the area to which entrance is prohibited on each
side ofthe taxiway as viewed by the pilot.
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54211 Arunway-holdingpositionsign shallbe located on each side ofthe runway holding positionestablishedin
accordance with 3.12.3, facing the approach to the obstacle limitation surface or ILS/MLS critical/sensitive area, as appropriate.

LEFT SIDE RIGHT SIDE
25-07 B
LOCATIOMNRUNWAY DESIGNATION RUMNWAY DESIGNATION/LOCATION

RUNWAY-HOLDMNG POSITION RUNWAY DESIGNATION!
CATEGORY Il HOLDIMG POSITION

LOCATIOM/RUNWAY DESIGMATION RUNWAYDESIGNATIOM/LOCATION

MO ENTRY

Figura 5-28.  Mandatory instruction signs

Characteristics

54.2.12 A mandatory instructionsignshall consistofan inscriptionin white on a red background.
5.4.2.13 Recommendation.— Where, owing to environmental or other factors, the conspicuity ofthe inscription on a
mandatory instruction sign needsto be enhanced, the outside edge of the white inscription should be supplemented by a

black outline measuring 10 mm in width for runway code numbers1 and 2, and 20 mm in width for runway code
numbers 3 and 4.

5.4.2.14 The inscription on a category I, Il, 1l or joint 1I/I1l holding position sign shall consist of the runway
designator followed by CAT I, CAT Il, CAT Ill or CAT Il/11, as appropriate.

54.2.15 Theinscriptionona NOENTRY sign shallbe in accordancewith Figure 5-29.

5.4.2.16 The inscription on a runway-holding position sign at a runway-holding position established in accordance
with 3.12.3 shallconsist of the taxiway designationand a number.
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5.4.2.17 Where appropriate, the following inscriptions/symbol shall be used:

Inscription/ Use

symbol

Runway To indicate arunway-holding
designationof  position ata runway extremity
a runway

extremity

OR

Runway To indicate arunway-holding

designationof  position located at other
both extremities  taxiway/runway intersections or

of a runway runway/runway intersections

25 CATI To indicate a category | runway-

(BExample) holding position at the threshold
of runway 25

25 CATII To indicate a category I runway-

(Example) holding position at the threshold
of runway 25

25 CATIII Toindicate a category Il runway-

(BExample) holding position at thethreshold
of runway 25

25 CAT i/l Toindicate a joint

(BExample) category I/l runway holding
position at the threshold
of runway 25

NO ENTRY Toindicate thatentry toan area
symbol is prohibited

B2 Toindicate a runway-holding
(BExample) position established in accordance
with 3.12.3

54.3 Information signs

Note. See Figure 5-29for pictorial representationsofinformationsigns.

Application

5431 An information sign shall be provided where there is an operational need to identify by a sign, a specific
location, orrouting (direction ordestination) information.

5.4.3.2 Information signs shallinclude:direction signs, location signs, destination signs, runway exit signs, runway
vacated signs and intersection take-off signs.

15 APR 2012 Page 5-71



Manual of Aerodrome Standards - CAAB ANO (AD) A1

5.4.3.3 A runway exit sign shallbe provided where there is an operational need to identify a runway exit.

5434 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 lower
edge of the inner transitional surface whichever is farther fromthe runway centre line.

Note. See 5.3.16 for specifications on colour coding taxiway centrelinelights.

5435 If so directed by the Chairmanan intersection take-offsign shall be provided when there is an operational
need to indicate the remaining take-off run available (TORA) for intersection take-offs.

5.43.6 Wherenecessary,adestination sign shall be providedto indicate the directionto a specific destinationon the
aerodrome, such as cargo area, general aviation, etc.

5.4.3.7 A combined location and directionsign shallbe providedwhen it is intended to indicate routing information
prior to a taxiway intersection.

5.4.3.8 A directionsignshallbe providedwhen there is an operational need to identify the designation and direction
of taxiways at an intersection.

5.4.3.9 If so directedby the Chairmana location sign shall beprovided atan intermediateholding position.

5.4.3.10 Alocationsignshallbe provided in conjunctionwith a runway designationsignexcept at a runway/runway
intersection.

54311 Alocationsignshallbe provided in conjunction with a direction sign, except that it may be omitted where
an aeronautical study indicates that it is not needed.

5.4.3.12 If so directed by the Chairmanwhere necessary, a location sign shall be provided to identify taxiways
exiting on apron or taxiways beyond an intersection.

5.4.3.13 |If so directedby the Chairmanwhereataxiway endsat an intersection suchasa"T" and itis necessary to
identify this, a barricade, direction sign and/or other appropriate visual aid shall 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
left-hand side of the taxiway in accordance with Table 5-4.

54315 At ataxiway intersection, information signs shall be located prior to the intersection and in line with the
taxiway intersection marking. Where there is no taxiway intersection marking, the signs shall be installed at least 60m fromthe
centre line of the intersecting taxiway where the code number is 3 or 4 and at least 40 mwhere the code number is 1 or 2.

Note. Alocation sign installed beyond a taxiway intersection may be installed on either side ofa taxiway.
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LEFT SIDE RIGHT SIDE

G4 B (5

DIRECTION/LOCATIONDIRECTION

B [Reed [« APRON|

LOCATION/DMRECTION

DESTINATION
LOC ATlGN.'RUN:w :: .a:l:- :N:Y '-.-'?:AT EDILOCATION
«G|R"G2| 6|62~
RUMWAY EXIT RUNWAYEXT
B2[C-)
LOCATION ;CTIONJLOCATION.‘DIRECTIGN.‘DIREC'I:

«D|«C/REEJ D#C-]Ew

DIRECTION/DIRECTIOM/DIRECTIONLOCATION/DIRECTION/MRECTION/DIRECTION

«2500m| 2500 m-

INTERSECTIOMN TAKE-OFF

Figure 5-29.  Information signs
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MOM-INSTRUMENT, MOM-PRECISION, TAKE-OFF RUNWAYS

S

PRECISION APPROACH RUNWAYS

3

N ,
X
A
CATEGORY | (A 27 m (A ZTR™R2T A |
A ITCATI 4
h .
; x
b
CATEGORY Il
A 27 (A 27|27 A |
A STCAT IL
7|
X
b
CATEGORY 1
(A 27| EE:II IE
A EIE’.EEI

Mowe: Disiance X is established in accordance with Table 32, Disance Y is established at the edge of te [LS/MLS critical 'sensitive anea.

Figure 5-30.  Examples of sign positions al taxiway/Tunway intarsections

5.4.3.16 A 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 5-4.
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5.4.3.17 Arunway exit sign shallbe located prior to the runway exit point in line with a position at least 60 m prior
to the point of tangency where the code number is 3 or 4, and at least 30 m where the code 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 the centre line 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 betweenthe centre line of the runway andthe lower edge ofthe inner transitional surface.

54319 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 take-off sign shall be located at the left-hand side of the entry taxiway. The distance
between the signand the centre line ofthe runway shall be not less than 60 m where the code numberis 3 or 4 and not less than
45 m where the code numberis 1or2.

5.4.3.21 If so directed by the Chairman a taxiway location sign installed in conjunction with a runway designation
sign shall be positioned outboard of the runway designation sign.

5.4.3.22 Adestination sign shallnot normally be collocated with a location or directionsign.

5.4.3.23 If sodirected by the Chairmanan informationsignother than a location signshall notbe collocated with a
mandatory instruction sign.

5.4.3.24 A direction sign, barricade and/or otherappropriate visual aid used to identify a "T" intersection shall be
located on the opposite side of 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.

54326 Alocationsignshallconsist ofan inscriptionin yellowon a black backgroundand where it is a stand-alone
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 vacated sign shall depict the pattern A runway-holding position marking as
shown in Figure 5-29.

5.4.3.29 The inscription on an intersection take-off sign shall consist of a numerical message indicating the
remaining take-off run available in metres plus an arrow, appropriately located and oriented, indicating the direction of the
take-off as shown in Figure 5-29.

54330 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 Figure 5-29.

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 5-29.

5.4.3.32 If so directed by the Chairman 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.
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5.4.3.33 Whereitis necessary to identify each ofaseries of intermediate holding positions on the same taxiway, the
location sign shallconsistofthe taxiway designationandanumber.

54334 Wherealocationsignanddirectionsigns are used in combination:

a) all direction signs related to left turns shall 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 alternatively be placed on the left hand
side;

b) the direction signs shall be placed such thatthe direction of the arrows departs increasingly fromthe vertical
with increasing deviation of the corresponding taxiway;

C) an appropriate direction sign shall be placed next to the location sign where the direction of the location
taxiway changes significantly beyond the intersection; and

d) adjacent directionsignsshall be delineated by a vertical black line as shownin Figure 5-29.

5.4.3.35 If sodirected by theChairman a taxiway shallbe identified by a designator comprising a letter, lettersor a
combination ofa letter or letters followed by a number.

5.4.3.36 When designating taxiways, the use of the letters I, O or X and the use of words such as inner and outer
shallbe avoided wherever possible to avoid confusion with the numerals 1,0 and closed marking.

5.4.3.37 Theuseofnumbers alone on the manoeuvringarea shall be reserved forthe designation of runways.

544  VOR aerodrome check-pointsign
Application

5.4.41 When a VOR aerodrome check-pointis established, it shall be indicated by a VOR aerodrome check-point
marking and sign.

Note. See 5.2.12 for VOR aerodrome check-point marking.

VOR 116.3 1477 |- |VOR 116.3
147°

1A {B)
‘Where no DME ks collocated with the WVOR

VOR 116.3 1477 4.3Nm VOR 116.3

147° &4 . 3NM

{Ch Dy
Where a DME ks collocated with the VOR

Figura 5-31. ¥VOR aaodrome check-point sign
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Location

5.4.4.2 A VOR aerodrome check-point sign shall be located as near as possible to the check-point and so that the
inscriptionsare visible fromthe cockpit ofan aircraft properly positioned on the VOR aerodrome check-point marking.

Characteristics
5.4.4.3 A VOR aerodrome check-pointsignshall consistofan inscriptionin black on a yellowbackground.

5444  The inscriptions on a VOR check-point sign shall be in accordance with one of the alternatives shown in
Figure 5-31 in which:

VOR is anabbreviationidentifyingthis asa VOR check-point;
116.3  is anexample of the radio frequency of the VOR concerned;

147° is an example of the VOR bearing, to the nearest degree, which shall be indicated at the VOR check-point;
and

4.3 NM is an example of the distance in nautical miles to a DME collocated with the VOR concerned.
It will be noted that a check-point can only be used operationally when periodic checks show it to be consistently
within £2 degrees ofthe stated bearing.
545  Aerodrome identification sign
Application
5.4.5.1 An aerodrome identification sign shall be provided at an aerodrome where there is insufficient alternative
means of visual identification.

Location

5.4.5.2 The aerodrome identification sign shall be placed on the aerodrome so as to be legible, in so far as is
practicable, atall angles abovethe horizontal.
Characteristics

5.4.5.3 Theaerodrome identification sign shall consist ofthe name of the aerodrome.

5454 Thecolourselectedforthe sign shall give adequate conspicuity when viewed against its background.

5455 Thecharactersshallhave aheightofnot lessthan3m.

54.6  Aircraft stand identification signs
Application

54.6.1 An aircraft stand identification marking shall be supplemented with an aircraft stand identification sign
where feasible.
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Location

5.4.6.2 Anaircraft stand identification sign shall be located so as to be clearly visible fromthe cockpit of an aircraft
prior to entering the aircraft stand.

Characteristics

54.6.3 An aircraft stand identification sign shall consist of an inscription in black on a yellow background.
54.7 Road-holding position sign

54.7.1 A road-holdingpositionsign shallbe provided at all road entrances to arunway.

Location

5.4.7.2 Theroad-holding position sign shallbe located 1.5 m from one edge of the road (left or right as appropriate
to the localtraffic regulations) at the holding position.

Characteristics

5.4.7.3 A road-holdingpositionsign shall consist ofan inscription in white on a red background.

5.4.74 The inscription on a road-holding position sign shallbe in the national language, be in conformity with the
local traffic regulationsand include thefollowing:

a) a requirement to stop; and

b) where appropriate:
1) a requirement to obtain ATCclearance;and
2) location designator.

5.4.75 A road-holdingpositionsign intended for night use shall be retroreflective orilluminated.

55 Markers
55.1 General

Markers shall be frangible. Those located neara runway or taxiway shall be sufficiently low to preserve clearance for
propellers and forthe engine pods of jet aircraft.

Note. Anchors or chains, to prevent markers which have broken from their mounting from blowing away, are
sometimes used.

552  Unpaved runway edge markers

Application

5521 If so directed by the Chairman markers shall be provided when the extent of an unpaved runway is not
clearly indicated by the appearance of its surface compared withthatofthe surroundingground.
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Location

55.22  Where runway lights are provided, the markers shall be incorporated in the light fixtures. Where there are no
lights, markers of flat rectangular or conical shape shall be placed soas to delimit the runway clearly.
Characteristics

55.2.3 The flat rectangular markers shall have a minimum size of 1 m by 3 m and shall be placed with their long
dimension parallelto the runway centre line. The conical markers shall have a height notexceeding 50 cm.

55.3 Stopway edge markers

Application

55.3.1 If so directed by the Chairman stopway edge markersshall be provided when the extent of a stopway is not
clearly indicated by its appearance compared with thatofthe surrounding ground.
Characteristics

55.3.2 Thestopway edge markers shallbe sufficiently 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, asviewed fromthe runway, have

proved operationally acceptable.

5.5.4 Edge markers for snow - covered runways

Intentionally left blank

555 Taxiway edge markers
Application

55.5.1 If so directed by the Chairmantaxiway edge markers shall be provided on a taxiwaywhere thecode number
is 1 or 2 and taxiwaycentre line or edgelights or taxiway centre line markersare not provided.

Location

55.5.2 Taxiway edge markers shall be installed at least at the same locationsas would the taxiway edge lights had
they been used.

Characteristics
55.5.3 A taxiway edge marker shallbe retroreflective blue.

5554 If sodirected by the Chairmanthe marked surface asviewedby the pilot shall be a rectangle and shall have
a minimumviewingareaof150 cm?.

55.5.5 Taxiway edge markers shall be frangible. Their height shall be sufficiently low to preserve clearance for
propellers and for the engine pods of jet aircraft.
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556  Taxiway centre line markers

Application

55.6.1 If so directed by the Chairmantaxiway centre line markersshallbe 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.

5.5.6.2 If so directed by the Chairman taxiway centre line markersshall be provided on a taxiway where the code
numberis3 or 4 and taxiway centre line lightsare not provided if there is a need to improve the guidance provided by the
taxiway centre line marking.

Location

55.6.3 Taxiway centre line markers shall be installed at least at the same location as would taxiway centre line
lights had they been used.

Note. See 5.3.15.11for the spacing oftaxiway centre line lights.

5.5.6.4 Taxiway centre line markers shall normally be located on the taxiway centre line marking except that they
may be offset by not more than 30 cmwhere it is not practicable to locate themon the marking.

Characteristics

55.6.5 A taxiway centre line marker shallbe retro-reflective green.

5.5.6.6 If sodirected by the Chairmanthe marked surfaceasviewed by the pilot shallbe a rectangle and shall have
a minimum viewing area of 20 cn?.

55.6.7 Taxiway centre line markers shallbe so designedand fitted as to withstandbeing run over by the wheels of
an aircraft without damage either to the aircraft or to the markers themselves.

557  Unpaved taxiway edge markers

Application

55.7.1 If so directed by the Chairman where the extent of an unpaved taxiway is not clearly indicated by its
appearance compared with that of the surrounding ground, markers shall be provided.

Location

55.7.2 If so directed by the Chairmanwhere taxiway lights are provided, the markersshall be incorporated in the
light fixtures. Where there are no lights, markers of conical shape shall be placed so as to delimit the taxiway clearly.

55.8  Boundary markers

Application

5.5.8.1 Boundary markers shallbe providedat an aerodrome where the landing area has norunway.
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Location

5.5.8.2 Boundary markers shallbe spaced along theboundary of the landingarea at intervals of not more than 200m,
if the type shown in Figure 5-28 is used, or approximately 90 m, if the conical type is used with a marker at any corner.

Characteristics

5.5.8.3 If so directed by the Chairman boundary markers shallbe ofa form similarto that shown in Figure 5-32, or

inthe form of a cone not lessthan 50cmhigh andnot lessthan 75cmin diameter at the base. The markers shall be coloured to

contrast with the backgroundagainst which they will be seen. A single colour red shall be used, except where such colours
merge with the background.

0am

N

Tm

Figure 5-32.  Boundary markers
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CHAPTER 6. VISUAL AIDS FORDENOTING OBSTACLES

6.1 Objects to be marked and/or lighted

Note. The marking and/or lighting of obstacles is intended to reduce hazards to aircraft by indicating the presence of the
obstacles. It does not necessarily reduce operating limitations which may be imposed by an obstacle.

6.1.1 A fixed obstacle that extends above a take-off climb surface within 3 000 m of the inner edge of the take-off
climb surface shall be marked and, if the runway is used at night, lighted, except that:

a) such marking and lighting may be omitted when the obstacle is shielded by another fixed obstacle;

b) the marking may be omitted when the obstacle is lighted by medium-intensity obstacle lights, Type A, by day
and its height above the level of the surrounding ground does not exceed 150 m;

c) the marking may be omitted when the obstacle is lighted by high-intensity 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.

6.1.2 A fixed object, other than an obstacle, adjacent to a take-off climb surface shall be marked and, if the runway

is used at night, lighted if such marking and lighting is considered necessary by the Chairman to ensure its avoidance, except that
the marking may be omitted when:

a) the object is lighted by medium-intensity obstacle lights, Type A, by day and its height above the level of the
surrounding ground does not exceed 150 m; or

b) the object is lighted by high-intensity obstacle lights by day.

6.1.3 A fixed obstacle that extends above an approach or transitional surface within 3 000 m of the inner edge 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 fixed obstacle;

b) the marking may be omitted when the obstacle is lighted by medium-intensity obstacle lights, Type A, by day
and its height above the level of the surrounding ground does not exceed 150 m;

c) the marking may be omitted when the obstacle is lighted by high-intensity 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.

6.1.4 A fixed obstacle above a horizontal surface shall 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 objects or terrain, 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 by medium-intensity obstacle lights, Type A, by day and
its height above the level of the surrounding ground does not exceed 150 m;
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c) the marking may be omitted when the obstacle is lighted by high-intensity 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.

6.1.5 A fixed object that extends above an obstacle protection surface shall be marked and, if the runway is used at
night, lighted.

6.1.6 Vehicles and other mobile objects, excluding aircraft, on the movement area of an aerodrome are obstacles and
shall be marked and, if the vehicles and aerodrome are used at night or in conditions of low visibility, lighted, except that aircraft
servicing equipment and vehicles used only on aprons may be exempt.

6.1.7 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.

6.1.8 All obstacles within the distance specified in Table3-1, 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.

6.1.9 Obstacles in accordance with 4.3.2 shall be marked and lighted, except that the marking may be omitted when
the obstacle is lighted by high-intensity obstacle lights by day.

6.1.10  Overhead wires, cables, etc., crossing a river, valley or highway shall 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, except that the
marking of the supporting towers may be omitted when they are lighted by high-intensity obstacle lights by day.

6.1.11  When it has been determined that an overhead wire, cable, etc., needs to be marked but it is not practicable to
install markers on the wire, cable, etc., then high-intensity obstacle lights, Type B, shall be provided on their supporting towers.
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Figure 6-1. Basic marking pattems
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6.2 Marking of objects

General

6.2.1 All fixed objects to be marked shall, whenever practicable, be coloured, but if this is not practicable, markers or
flags shall be displayed on or above them, except that objects that are sufficiently conspicuous by their shape, size or colour need
not be otherwise marked.

6.2.2 All mobile objects to be marked shall be coloured or display flags.

Use of colours

6.2.3 An object shall be coloured to show a chequered pattern if it has essentially unbroken surfaces and its
projection on any vertical plane equals or exceeds 4.5 m in both dimensions. The pattern shall consist of rectangles of not less than
1.5 m and not more than 3 mon aside, the corners being of the darker colour. The colours of the pattern shall contrast each with
the other and with the background against which they will be seen. Orange and white or alternatively red and white shall be used,
except where such colours merge with the background. (See Figure 6-1.)

6.2.4 An object shall be coloured to show alternating contrasting bands if:

a) it has essentially unbroken surfaces and has one dimension, horizontal or vertical, greater than 1.5 m, and the
other dimension, horizontal or vertical, less than 4.5m; or
b) it is of skeletal typewith either a vertical or a horizontal dimension greater than 1.5 m.

The bands shall be perpendicular to the longest dimension and have a width approximately 1/7 of the longest dimension or 30
m, whichever is less. The colours of the bands shall contrast with the background against which they will be seen. Orange and
white shall be used, except where such colours are not conspicuous when viewed against the background. The bands on the
extremities of the object shall be of the darker colour. (See Figures 6-1 and 6-2.)

Note. Table 6-1 shows a formula for determining band widths and for having an odd number of bands, thus permitting
both the top and bottom bands to be of the darker colour.

6.2.5 An object shall be coloured in a single conspicuous colour if its projection on any vertical plane has both
dimensions less than 1.5 m. Orange or red shall be used, except where such colours merge with the background.

Note. Against some backgrounds it may be found necessary to use a different colour from orange or red to obtain
sufficient contrast.

6.2.6 When mobile objects are marked by colour, a single conspicuous colour, preferably red or yellowish green for
emergency Vvehicles and yellow for service vehicles shall be used.
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Table 6-1. Marking band widths

Longest dimension

Greater Not Band width

than exceeding

15m 210 m 17 of longest dimension
210 m 270 m 1/9 == ==
270 m 330m v == ==
330 m 390 m 113 == ==
390 m 450 m 115 == ==
450 m 510 m vi7 == ==
510 m 570 m 119 == ==
570 m 630 m 121 == ==

Use of markers

6.2.7 Markers displayed on oradjacentto objects shall be located in conspicuous positions so as to retain the
general definition ofthe object andshallbe recognizable in clear weather froma distance of at least 1 000 m for an object to
be viewed from the air and 300 m for an object to be viewed from the ground in all directions in which an aircraft is likely
to approach theobject. The shape of markers shall be distinctive to the extent necessary toensure that they are not mistaken
for markers employed to convey other information, and they shall be such that the hazard presented by the object they mark
is not increased.

6.28 A marker displayed onan overhead wire, cable, etc., shall be spherical and have a diameter of not less
than 60 cm.

6.29  The spacing between two consecutive markers or between a marker and a supporting tower shall be
appropriate to the diameter of the marker, but in no case shall the spacing exceed:

a) 30 m where the marker diameteris 60 cm progressively increasing with the diameter of the markerto
b) 35 m where the marker diameteris 80 cmand further progressively increasingto 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 shallbe located not lower than the level of the highest wire at the
point marked.

6.2.10 A marker shall be of one colour. When installed, white and red, or white and orange markers shall be
displayed alternately. The colour selected shall contrast with the background against which it will be seen.
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A Aoof top pattern
A’ Plain rool pattern
B Curved surface

C Skaleton struclure

MNote.— H is less the 45 m for the examples Shown above.
For gregler heights intermediale lights must be added 85 shown below,

Mumber of lights = N = - f"‘;‘;'ﬂs‘

Light spacing — ¥ - -E = 48 m

Figure 6-2. Examples of marking and lighting of tall structures
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Use offlags

6.2.11 Flags used to mark objects shall be displayedaround, on top of, oraround the highest edge of, the object.
When flags are used to mark extensive objects orgroups of closely spaced objects, they shallbe displayed at least every 15
m. Flags shall not increase the hazard presented by the object they mark.

6.2.12 Flags used to mark fixed objects shall not be less than 0.6 m square and flags used to mark mobile
objects, not less than 0.9 msquare.

6.2.13  Flags used to mark fixed objects shall be orange in colour or a combination of two triangular sections,
one orange and the otherwhite, orone red and the other white, except that where such colours merge with the background,
other conspicuous colours shall be used.

6.2.14 Flags used to mark mobile objects 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
will be seen. Orange and white or alternatively red and white shall be used, except where such colours merge with the
background.

6.3 Lighting of objects
Use of obstacle lights

6.3.1 Thepresence of objectswhich must be lighted, as specified in 6.1, shall be indicated by low-, medium- or
high-intensity obstacle lights, or a combination of such lights.

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.

6.3.2 Low-intensity obstacle lights, Type A or B, shallbe used where the object is a less extensive one and its
height above the surrounding ground is less than 45 m.

6.3.3  Where the use of low-intensity obstacle lights, Type A or B, would be inadequate or an early special
warning is required, then medium- or high-intensity obstacle lights shall be used.

6.3.4 Low-intensity obstacle lights, Type C, shall be displayed on vehicles and other mobile objects excluding
aircraft.

6.3.5 Low-intensity obstacle lights, TypeD, shallbe displayed on follow-me vehicles.

6.3.6 Low-intensity obstacle lights, Type B, shall be used either alone or in combination with medium-
intensity obstacle lights, Type B, in accordance with 6.3.7.

6.3.7 Mediumrintensity obstacle lights, Type A, B or C, shall be used where the object is an extensive one or
its height above the level of the surrounding ground is greater than 45m. Medium-intensity obstacle lights, Types A and C,
shall be used alone, whereas medium- intensity obstacle lights, Type B, shall be used either alone or in combination with
low-intensity obstacle lights, Type B.

Note. Agroup oftrees or buildingsis regarded asanextensive object.
6.3.8 High-intensity obstacle lights, Type A, shall be used to indicate the presence of an object if its height

abovethe level of the surrounding ground exceeds 150 m and an aeronautical study indicates such lights to be essential for
the recognition of the object by day.
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6.3.9 High-intensity obstacle lights, Type B, shall be used to indicate the presence of a tower supporting
overhead wires, cables, etc., where:

a) an aeronautical study indicates such lights to be essential for the recognition of the presence of wires,
cables, etc.; or

b) it has not beenfound practicable to install markers on the wires, cables, etc.

6.3.10  If so directed by the Chairman where, in the opinion ofthe CAA, the use ofhigh-intensity obstacle lights,
Type A or B, or medium-intensity obstaclelights, Type A, at night may dazzle pilots in the vicinity ofan aerodrome (within
approximately 10 000 m radius) or cause significant environmental concerns, a dual obstacle lighting system shall be
provided. Thissystemshallbe composed of high-intensity obstacle lights, Type A or B, or medium- intensity obstacle lights,
Type A, asappropriate, for daytimeand twilightuse and medium-intensity obstacle lights, Type B or C, for night-time use.

Location of obstaclelights

Note. Recommendations on how a combination of low-, medium-, and/or high-intensity lights on obstacles shall be
displayed are given in Appendix 6.

6.3.11 One ormore low-, medium- or high-intensity obstacle lights shall be located as close as practicable to the
top of the object. The top lights shall be so arranged as to at least indicate the points or edges of the object highest in
relation to the obstacle limitation surface.

6.3.12 In thecase of chimney orotherstructureoflike function, the top lights shallbe placed sufficiently below
the top so as to minimize contamination by smoke etc. (see Figures 6-2 and 6-3).

6.3.13 In the case of a tower or antenna structure indicated by high-intensity obstacle lights by day with an
appurtenance, such as a rod oran antenna, greater than 12m where it is not practicable to locate a high-intensity obstacle
light on the top of the appurtenance, such a light shall be located at the highest practicable point and, if practicable, a
medium-intensity obstacle light, Type A, mounted on the top.

6.3.14 In the case ofanextensive object orof a group of closely spaced objects, top lights shall be displayed at
least on the points oredges ofthe objects highest in relation to the obstacle limitation surface, so as to indicate the general
definition and the extent of the objects. If two or more edges are ofthe same height, the edge nearest the landing area shall
be marked. Where low-intensity lights are used, they shall be spaced at longitudinal intervals not exceeding 45 m. Where
mediumrintensity lights are used, they shall be spaced at longitudinal intervals not exceeding 900 m.
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A, B =45m - 80m
C, 0 E, <45m

Figure 6-3.  Lighting of buildings

6.3.15 When the obstacle limitation surface concerned is sloping and the highest point above the obstacle
limitation surface is not the highest pointofthe object, additional obstacle lights shall be placed on the highest point of the
object.

6.3.16 Where an object is indicated by medium-intensity obstacle lights, Type A, and the top of the object is
more than 105 m above the level of the surrounding ground or the elevation oftops 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 shallbe 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 105 m (see 6.3.7).

6.3.17 Where an object is indicated by medium-intensity obstacle lights, Type B, and the top of the object is
more than 45 m above the level ofthe surroundingground orthe elevation of tops of nearby buildings (when the object to
be marked is surrounded by buildings), additional lights shall be provided at intermediate levels. These additional
intermediate lights shall be alternately low-intensity obstacle lights, Type B, and medium-intensity obstacle lights, Type B,
and shallbe spacedas equally as practicable betweenthe top lights and ground level orthe level oftops of nearby buildings,
as appropriate, with the spacing not exceeding 52 m.

6.3.18 Where an object is indicated by medium-intensity obstacle lights, Type C, and the top of the object is
more than 45 m above the level ofthe surroundingground orthe elevation of tops of nearby buildings (when the object to
be marked is surrounded by buildings), additional lights shall be provided at intermediate levels. These additional
intermediate lights shallbe spaced as equally as practicable, between the top lightsand ground level or the level of tops of
nearby buildings, as appropriate, with the spacing not exceeding 52 m.

6.3.19 Where high-intensity obstacle lights, Type A, are used, they shall be spaced at uniformintervals not
exceeding 105 m between the ground leveland the top light(s) specified in 6.3.11 except that where an object to be marked
is surrounded by buildings, the elevation of the tops of the buildings may be usedas the equivalentofthe ground level when
determining the number of light levels.

6.3.20 Where high-intensity obstacle lights, Type B, are used, they shall be located at three levels:
- at thetop of the tower;

- at the lowest level of the catenary of the wires or cables; and
- at approximately midway between these two levels.
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Note. In some cases, thismay requirelocating thelights offthe tower.

6.3.21 The installation setting angles for high-intensity obstacle lights, Types A and B, shall be in accordance
with Table 6-2.

6.3.22 The number and arrangement of low-, medium- or high-intensity obstacle lights at each level to be
marked shall be such that the object is indicated fromevery angle in azimuth. Where a light is shielded in any direction by
anotherpart of the object, orby an adjacent object, additional lights shall be provided on that object 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.

Table 6-2. Installation settingangles for high-intensity obstacle lights

Height oflight unitabove terrain Angle ofthe peak Of the beam above
The horizontal
greaterthan 151m AGL 0°
122 mto 151 m AGL 1°
92 mto 122 m AGL 2°
less than 92m AGL 3°

Low-intensityobstacle light Characteristics
6.3.23 Low-intensity obstacle lights onfixed objects, Types A and B, shall be fixed-red lights.
6.3.24 Low-intensity obstacle lights, Types A and B, shallbe in accordancewith the specifications in Table 6-3.

6.3.25 Low-intensity obstacle lights, Type C, displayed on vehicles associated with emergency or security shall
be flashing-blue and those displayed on other vehicles shall be flashing-yellow.

6.3.26 Low-intensity obstacle lights, Type D, displayed on follow-me vehicles shall be flashing-yellow.

6.3.27 Low-intensity obstacle lights, Types Cand D, shallbe in accordancewith the specifications in Table 6-3.

6.3.28 Low-intensity obstacle lights on objects with limited mobility such as aerobridges shall be fixed-red. The
intensity ofthe 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.

6.3.29 Low-intensity obstacle lights on objects with limited mobility shall as a minimumbe in accordance with
the specifications for low-intensity obstacle lights, Type A, in Table 6-3.

Medium-intensity obstacle light Characteristics

6.3.30 Medium-intensity obstacle lights, Type A, shall be flashing-white lights, Type B shall be flashing-red
lights and Type Cshall be fixed-red lights.

6.3.31 Medium-intensity obstacle lights, Types A, B and C, shall be in accordance with the specifications in
Table 6-3.
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6.3.32

Medium-intensity obstacle lights, Types A and B, located on an objectshall flash simultaneously.

High-intensityobstaclelight ¢ Characteristics

6.3.33

6.3.34

6.3.35

6.3.36

High-intensity obstacle lights, Types A and B, shall be flashing-white lights.
High-intensity obstacle lights, Types A and B, shall be in accordancewith the specifications in Table 6-3.
High-intensity obstacle lights, Type A, located on an objectshall flash simultaneously.

If so directed by the Chairman high-intensity obstacle lights, Type B, indicating the presence of a tower

supporting overhead wires, cables, etc., shall flash sequentially; first the middle light, second the top light and last, the
bottom light. The intervals between flashes of the lights shall approximate the following ratios:

Flash interval between Ratio ofcycle time
middle and top light 113
top and bottomlight 2113
bottomand middle light 10/13.
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6.4 Wind turbines

6.4.1 A wind turbine shall be marked and/orlighted if it is determined to be an

obstacle. Note.— See 4.3.1 and 4.3.2.

Markings

6.4.2 Recommendation.— The rotor blades, nacelle and upper 2/3 of the supporting mast of wind turbines shall
be painted white, unless otherwise indicated by an aeronautical study.

Lighting

6.4.3 Recommendation.— When lighting is deemed necessary, medium-intensity obstacle lights shall be used.

In the case of a wind farm, i.e. a group of two or more wind turbines, it shall be regarded as an extensive object and the
lights shall be installed:

a) toidentify the perimeter of the wind farm;

b) respecting the maximum spacing, in accordance with 6.3.14, between the lightsalong the perimeter, unless
a dedicated assessment shows that a greater spacing can be used;

¢) so that,where flashing lights are used, they flash simultaneously; and

d) sothat,withina wind farm, any wind turbines of significantly higherelevationare also identified wherever
they are located.

6.4.4 Recommendation.— The obstacle lightsshall be installed on the nacelle in such a manner as to provide
an unobstructed view for aircraft approaching fromany direction.
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CHAPTER 7. 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 ortaxiway, or portion thereof, which is permanently closed
to the use of all aircraft.

712 A closed marking shall be displayed on a temporarily closed runway or taxiway or portion thereof, except
that such marking may be omitted when the closing is of shortduration and adequate warning by air traffic services is provided.
Location

7.1.3 Ona runway a closed marking shallbe placed at each end of the runway, or portion thereof, declared closed,
and additionalmarkings shallbe so placed that the maximum interval 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 pro-portions as detailed in Figure 7-1, lllustration a), when

displayed on arunway, and shallbe of the form and proportions as detailed in Figure 7-1, lllustration b), when displayed on a

taxiway. The marking shall be white when displayed on a runway and shall be yellow when displayed on a taxiway.

Note. When an area istemporarily closed, frangiblebarriers or markings utilizing materials other than paint or other
suitable means may be used to identify the closed area.

715 Whenarunway ortaxiway or portion thereofis permanently closed, all normal runway and taxiway markings
shall be obliterated.

7.1.6 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, whenthe runway or taxiway or portion thereof closed is intercepted by a usable
runway or taxiway which is used at night, unserviceability lights shall be placed across the entrance to the closed area at
intervals not exceeding 3 m(see 7.4.4).

7.2 Non-load-bearing surfaces
Application

7.21 Shoulders fortaxiways, holding bays and aprons and other non-load-bearing surfaces which cannot readily be
distinguished fromload-bearing surfaces and which, if used by aircraft, might result in damage to the aircraft shall have the
boundary between such areas and the load-bearing surface marked by a taxi side stripe marking.

Note. The marking ofrunwaysidesis specifiedin 5.2.7.

Location

7.22 A tax side stripe marking shall be placed along the edge of the load-bearing pavement, with the outer edge
of the marking approximately on the edge of the load-bearing pavement.
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Characteristics

7.2.3 A taxi side stripe marking shall 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.

Taxiway centre line
Rumway cantre lins

lllustration &) Closed runway marking llustration b) Closed taxiway marking

Figure 7-1.  Closed munway and taxiway markings
THAESHOLD
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Figure 7-2. Pre-threshold marking
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7.3 Pre-thresholdarea

Application

7.3.1 Whenthe surface before athreshold is paved and exceeds 60m in length and is not suitable for normal use by
aircraft, the entire length before the threshold shall be marked with a chevron marking.

Location

7.3.2  Achevron marking shallpoint in the direction of the runway and be placedas shownin Figure 7-2.

Characteristics

7.3.3 A chevron marking shall be of conspicuous colourand contrast with the colour used for the runway markings;
it shall preferably be yellow. It shallhave an over-allwidth ofat least 0.9 m.

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 area safely. On a movement area used at night,
unserviceability lights shall be used.

Note. Unserviceability markers and lights are used for such purposes as warning pilots ofa hole in a taxiway or
apron pavement or outlining a portionofpavement, such as on an apron, that is under repair. They are not suitable for use
when a portion of a runway becomes unserviceable, nor on a taxiway when a major portion of the width becomes
unserviceable. In such instances, the runway or taxiway is normally closed.

Location

7.4.2 Unserviceability markers and lights shall be placed at intervals sufficiently close so as to delineate the
unserviceable area.

Note. Guidance onthe locationofunserviceability lights is givenin Attachment A, Section 13.

Characteristics of unserviceability markers

7.4.3 Unserviceability markers shall consist of conspicuous upstanding devices such as flags, cones or marker
boards.

Characteristics of unserviceability lights
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7.4.4 Anunserviceability light shallconsist ofared fixed light. The light shall have an intensity sufficient to ensure
conspicuity considering the 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

7.4.5 Anunserviceability cone shallbe at least 0.5 m in heightand red, orange oryelloworany one ofthese colours
in combination with white.

Characteristics of unserviceability flags

7.4.6 Anunserviceability flag shall be at least 0.5 m square and red in colour.

Characteristics of unserviceability marker boards

7.4.7 Anunserviceability marker board shallbe at least 0.5 m in height and 0.9 m in length, with alternate red and
white vertical stripes.
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CHAPTER 8. ELECTRICAL SYSTEMS
8.1 Hectrical power supply systems for air navigation facilities

Note. - The safety of operations at aerodromes depends on the quality of the supplied power. The total electrical
power supply systemmay include connections to one or more external sources of electric power supply, one or more local
generatingfacilitiesand to a distribution network including transformers and switchgear. Many other aerodrome facilities
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.

8.1.2 The 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 non-visual guidance or misleading
information.

Note. - The design and installationofthe electrical systems need to take into consideration factors that can lead to
malfunction, such as electromagnetic disturbances, line losses, power quality.

8.1.3 Electric powersupply connections to those facilities for which secondary power is required shall be so arranged
that the facilities are automatically connected to the secondary power supply on failure of the primary source of power.

8.1.4 Thetime interval between failure of the primary source of powerand the complete restoration of the services
required by 8.1.10 shallbe as short as practicable, except that for visual aids associated with non-precision, precisionapproach
or take-off runways the requirements of Table 8-1 for maximumswitch-over times should apply.

Note. - Adefinitionofswitch-overtime isgivenin Chapter 1.

8.1.5 The provision of a definition of switch-over time shall not require the 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 poweris required shall be so arranged that the facilities are
capable of meeting the requirements of Table 8-1 for maximumswitch-over times as defined in Chapter 1.

Visual aids
Application

8.1.6 Fora precision approach runway, a secondary power supply capable of meeting the requirements of Table 8-1
for the appropriate category of precision approach runway 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 connected to the
secondary power supply on failure of the primary source of power.

8.1.7 Fora runway meant for take-off in runway visual range conditions less than a value of 800 m, a secondary
power supply capable of meeting the relevant requirements of Table 8-1 shall be provided.

8.1.8 At an aerodrome where the primary runway is a non-precision approach runway, a secondary power supply
capable of meeting the requirements of Table 8-1 shallbe provided except that a secondary power supply for visual aids need
not be provided for more than one non-precision approach runway.

8.1.9 At an aerodrome where the primary runway is a non-instrument runway, a secondary power supply capable of
meeting the requirements of8.1.4 shall be provided, except that a secondary power supply for visualaids need not be provided
when an emergency lighting systemin accordance with the specification 0f5.3.2 is provided and capable of being deployed in
15 minutes.

8.1.10 The following aerodrome facilities shall be provided with a secondary power supply capable of supplying
power when there is a failure of the primary power supply:
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a) the signalling lamp and the minimum lighting necessary to enable air traffic services personnel to carry out their
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 appropriate authority, are essential to ensure the safe operation of
aircraft;

¢) approach, runway and taxiway lighting as specified in 8.1.6 t0 8.1.9;.
d) meteorological equipment;

e) essential security lighting, if provided in accordance with 9.11; 39 essential equipment and facilities for the
aerodrome responding emergency agencies;

g) floodlighting ona designated isolated aircraft parking position if provided in accordance with 5.3.23.1; and

h) illumination ofapron areas over which passengers may walk.

8.1.11 Requirements forasecondary powersupply should be met by either ofthe following:

- independent public power, which is a source of power 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 thepossibility 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., fromwhich electric power can be obtained.

8.2 Systemdesign
8.2.1 Fora 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 in Table 8-1 shallbe so designedthat an equipment

failure will not leave the pilot with inadequate visual guidance or misleading information.

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 forming part of a standard taxi- route 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

8.3.1 Asystemofmonitoring shall be employed to indicate the operational status of the lighting systems.

8.3.2 Where lighting systems are used foraircraft control purposes, such systems shall be monitored automatically so
as to provide an indication ofany fault which may affect the control functions. This information shallbe automatically relayed
to the air traffic service unit.

8.3.3 Whereachange in the operational 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.
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8.3.4 If so directed by the Chairman for a runway meant for use in runway visual range conditions lessthan a value
of 550 m, the lighting systems detailedin Table 8-1 should be monitored automatically so asto provide an indication when the
service-ability level ofany element falls below the minimumserviceability level specifiedin 10.4.7 to 10.4.11,asappropriate.
This information should be automatically relayed to the maintenance crew.

8.3.5 If so directed by the Chairman for a runway meantfor use in runway visual range conditions lessthana value
of 550 m, the lighting systems detailed in Table 8-1 should be monitored automatically to provide an indication when the
serviceability level ofany element falls belowthe minimum level specified by the appropriate authority below which operations
should not continue. This information should be automatically relayed to the air traffic services unit and displayed in a
prominent position.
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Table 8-1. Secondary power supply requirements

(see 8.14)
Runway Lightingaids requiring power Maximum
switch-over time
Non-instrument Visual approachslope indicators® See
Runway edge® 8.1.4and
Runway threshold" 8.1.9
Runway end’
Obstacle®®
Non-precision approach Approachlightingsystem 15 seconds
Visual approachslope indicators® ® 15 seconds
Runway edged 15seconds
Runway threshold" 15 seconds
Runway end 15 seconds
Obstacle? 15seconds
Precision approachcategory|l Approachlightingsystem 15seconds
Runway edged 15 seconds
Visual approachslope indicators® ® 15 seconds
Runway threshold" 15 seconds
Runway end 15seconds
Essential taxiway® 15 seconds
Obstacle® 15 seconds
Precision approach category I/l Inner 300mofthe approach lighting system 1 seconds
Other parts ofthe approach lighting system 15 second
Obstacle® 15seconds
Runway edge 15seconds
Runway threshold 1 second
Runway end 1 second
Runway centre line 1 second
Runway touchdownzone 1 second
All stop bars 1 second
Essential taxiway 15seconds
Runway meant for take-offin runwayvisual Runway edge 15 seconds®
range conditions lessthana value of800 m. Runway end 1 second
Runway centre line 1 second
All stop bars 1 second
Essential taxiway? 15seconds
Obstacle® 15seconds

jo}]

o O T

. Suppliedwithsecondary power whentheir operationis essential to thesafety offlight operation.
. See Chapter 5,5.3.2 regardingthe use ofemergencylighting.

. Onesecond where norunway centre line lights are provided.

. Onesecond where approaches areover hazardous or precipitous terrain.
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CHAPTER 9. AERODROME OPERATIONAL SERVICES, EQUIPMENT AND INSTALLATIONS

9.1 Aerodrome emergency planning

General

Note. Aerodrome emergency planning is the process of preparing an aerodrome to cope with an emergency
occurring at the aerodrome or in its vicinity. The objective ofaerodrome 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 procedures for coordinatingthe 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.

9.1.1 Anaerodrome emergency planshallbe established at an aerodrome, commensurate with the aircraft operations
and other activities conducted at the aerodrome.

9.1.2 The 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, unlawfully seized
aircraft, dangerous goods occurrences, building fires and natural disasters.

Note 2.— Examples of public health emergenciesare increased risk of travellers or cargo spreading a serious
communicable disease internationally through air transport and severe outbreak of a communicable disease potentially
afecting 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
CAAB, could be ofassistance in responding to an emergency.

Notel.Examplesofagenciesare:

- on the aerodrome: air traffic control unit, rescue and fire fighting services, aerodrome administration,
medical andambulance services, aircraft operators, security services, military andpolice;

- off the aerodrome: fire departments, police, medical and ambulance services, hospitals, military, and
harbour patrol or coast guard.
Note 2.— Public health servicesinclude planning to minimize adverse effects to the community from health-related
eventsand deal with population health issues rather than provision ofhealth services to individuals.
9.14  Theplanshallprovide for cooperationand coordinationwith the rescue coordination centre, as necessary.
9.15  Theaerodrome emergency plan documentshallinclude at least the following:
a) types ofemergencies plannedfor;

b) agencies involvedinthe plan;

c) responsibility androle of each agency, the emergency operations centre and the command post, foreach type
of emergency;

d) information on names and telephone numbers of offices or people to be contacted in the case ofa particular
emergency; and

e) a grid map of the aerodrome and its immediate vicinity.
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9.1.6 The plan shall observe Human Factors principles to ensure optimum response by all existing agencies
participating in emergency operations(Doc 9683).

Emergency operations centreand command post

9.1.7 A fixed emergency operations centre and a mobile command post shall be available for use during an
emergency.

9.1.8  The emergency operations centre shall be a part of the aerodrome facilities and shall be responsible for the
overall coordination and general direction of the response to an emergency.
9.19  The command post shall be a facility capable of being moved rapidly to the site of an emergency, when

required, and shall undertake the local coordination of those agencies responding to the emergency.

9.1.10 A person shall be assigned to assume control of the emergency operations centre and, when appropriate,
another person the command post.

Communication system

9.1.11 Adequate communication systems linking the command post andthe emergency operations centre with each
other and with the participating agencies shall be provided in accordance with the plan and consistent with the particular
requirements of the aerodrome.

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 associated equipment.
9.1.13 Theplanshallbe tested by conducting:
a) a full-scale aerodrome emergency exercise at intervals not exceeding two years; and

b) partial emergency exercises in the intervening yearto ensure that any deficiencies found during the full-scale
aerodrome emergency exercise have been corrected; and

reviewed thereafter, or after an actual emergency, so as to correct any deficiency found during such exercises or actual
emergency.

Note. The purpose of a full-scale exercise is to ensure the adequacy of the plan to cope with different types of
emergencies. The purpose ofa partial exercise isto ensure the adequacy ofthe response to individual participating agencies
and components of the plan, such as the communications system.

Emergencies indifficult environments

9.1.14 The plan shall include the ready availability of and coordination with appropriate specialist rescue services
to be able to respondto emergencies where an aerodrome is located closeto waterand/or swampy areas and where a significant
portion of approach or departure operations takes place over these areas.

9.1.15 At those aerodromes located close to water and/or swampy areas, or difficult terrain, the aerodrome
emergency plan shall include the establishment, testing and assessment at regular intervals of pre-determined response for the
specialist rescue services.
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9.2 Rescue and fire fighting

General

Introductory Note.— The principal objective of a rescue and fire fighting service is to save livesin the event of an
aircraft accidentorincidentoccurring at, or in the immediate vicinity of, an aerodrome. The rescue and fire fighting
service is provided to create and maintain survivable conditions, to provide egress routes for occupantsand to initiate
the rescue of those occupantsunable to make their escape withoutdirect aid. The rescue may require the use of
equipment and personnel other than those assessed primarily for rescue and fire fighting purposes.

The most important factors bearing on effective rescue in a survivableaircraft accidentare: the training received, the
effectiveness of the equipment and the speed with which personnel and equipment designated for rescue and fire fighting
purposes can be put into use.

Requirements to combat buildingandfuel farmfires, or to deal with foaming of runways, are nottaken intoaccount.
Application
9.21  Rescueand fire fighting equipmentandservices shall be providedat an aerodrome.

Note .- Public or private organizations, suitably located and equipped, may be designatedto provide the rescue and
fire fighting 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.

9.22  Where an aerodrome is located close to water/swampy areas, or difficult terrain, and where a significant
portion of approach ordeparture operations takes place overthese areas, specialist rescue services and fire fighting equipment
appropriate to the hazard and risk shall be available

Note 1.- Special fire fighting equipment need not be provided for water areas; thisdoes 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 objective is to plan and deploy the necessary life -saving 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 the Airport Services Manual (Doc 9137), Part 1.

Level of protectionto be provided

9.23 The level of protection provided at an aerodrome for rescue and fire fighting shall be appropriate to the
aerodrome category determined using the principles in 9.2.4 and 9.2.5, except 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 determined category.

Note.- Eitheratake-offoralandingconstitutes a movement.

9.24 Thelevel of protectionprovided at an aerodrome forrescue and fire fighting shallbe equal to the aerodrome
category determined using the principles in 9.2.5and 9.2.6.

9.25 The aerodrome category shall be determined from Table 9-1 and 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, afterselecting the category appropriate to the longest aeroplane ' soverall length, that aeroplane 's fuselage
width is greater than the maximumwidth in Table 9-1, column3 for that category, then the category for that aeroplane shall
actually be one category higher.
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Note 1.— See guidance in the Airport Services Manual (Doc 9137), Part 1, for categorizing aerodromes, including those
for all-cargo aircraft operations, for rescue and fire fighting purposes.

Note 2.— Guidance on training of personnel, rescue equipment for difficult environments and other facilities and
services for rescue and fire fighting is given in Attachment A, Section 17,and in the Airport Services Manual (Doc 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 category of aeroplane planned to use the aerodrome during that time irrespective of the number of
movements.

Extinguishing agents
9.28  Both principaland complementary agents shall normally be provided at an aerodrome.
9.29  Theprincipalextinguishing agent shall be:
a) a foam meeting the minimum performance level A; or
b) a foam meeting the minimum performance level B; or

c) acombination of these agents;

except that the principal extinguishingagent for aerodromes in categories 1 to 3 shall preferably meet the minimum
performance level B.

Note.— Information on the required physical properties and fire extinguishing performance criteria needed for a foam to
achieve an acceptable performance level A or B rating is given in the Airport Services Manual (Doc 9137), Part

1.

9.210 The complementary extinguishing agent shall be a dry chemical powder suitable for extinguishing
hydrocarbon fires

Notel.When selecting dry chemical powders for use with foam, care must be exercised toensure compatibility.
Note 2.— Alternate complementary agents having equivalent fire fighting capability may be utilized. Additional
information on extinguishing agentsisgiven in the Airport Services Manual (Doc 9137), Part 1.

9.211 The amounts of water for foam production and the complementary agents to be provided on the rescue and
fire fighting vehicles shall be in accordance with the aerodrome category determined under9.2.3, 9.2.4, 9.2.5, 9.2.6 and Table9-
2, except that these amounts may be modified as follows:

a) foraerodrome categories 1 and 2 up to 100 per cent of the water may be replaced by complementary agent;
or

b) foraerodrome categories 3to 10 when a foam meeting performance level A is used, up to 30 per cent of the
water may be replaced by complementary agent.

For the purposeofagentsubstitution, the following equivalents shall be used:

1 kg complementary agent = 1.0 L water for productionofa
foam meeting performance level A

1 kg complementary agent = 0.66 L water for production of a foam
meeting performance level B
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Note 1.- The amounts ofwater specified for foam production are predicated onan application rate of 8.2L/min/m? for
a foam meeting performance level A, and 5.5L/min/m?for a foam meeting performance level B.

Note 2 - Wnen any other complementary agent is used, then the substitution ratios would need to be checked.

9.2.12 Recommendation.— At aerodromes where operations by aeroplanes larger than the 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.— Additional guidance isavailable in Chapter 2 of the Airport Services Manual (Doc 9137), Part 1.

9.213 The quantity of foam concentrates separately provided on vehicles for foam production shall be in
proportion tothe quantity of water provided and the foamconcentrate selected.

9.2.14 The amount of foam concentrate provided on a vehicle shall be sufficient to produce at least two loads of
foamsolution.

9.2.15 Supplementary water supplies, for the expeditious replenishment of rescue and fire fighting vehicles at the
scene of an aircraft accident, shallbe provided.

Table 9-1. Aerodrome category for rescue and fire fighting

Aerodrome category Aeroplane overall length Maximum fuselage width
(1) @ 3
1 0 muptobutnotincluding 9m 2m
2 9 muptobutnotincluding 12m 2m
3 12 m up to but notincluding 18 m 3m
4 18 m up to but notincluding24m 4m
5 24 muptobutnotincluding28m 4m
6 28 muptobutnotincluding39m 5m
7 39 muptobutnotincluding49m 5m
8 49 muptobutnotincluding6lm 7m
9 61 muptobutnotincluding76m 7m
10 76 muptobutnotincluding90m 8m

9.2.16 Whenbothafoammeeting performance level A and a foam meeting performance level B are to be used, the
totalamount ofwater to be provided forfoamproductionshallfirst be based on the quantity which would be required if only a
foam meeting performance level A were used, and then reduced by 3 L for each 2 L of water provided for the foam meeting

performance level B.
9.2.17 Thedischargerate ofthe foamsolutionshallnot be less thanthe rates shownin Table 9-2.

9.2.18 Thecomplementary agentsshall comply with the appropriate specifications of the International Organization
for Standardization (1SO).

9.219 Thedischargerate of complementary agents shall be selected for optimumeffectiveness ofthe agent.
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9.2.20 Dry chemical powdersshall only be substituted with an agent that hasequivalent or better fire fighting
capabilitiesforall types of fires where complementary agent is expected to be used.

Note.— Guidance on the use of complementary agents can be found in the Airport Services Manual (Doc 9137), Part

1.

9.221 Areservesupply of foamconcentrate and complementary agent, equivalentto 200 per cent of the quantities of
these agents to be provided in the rescue and fire fighting vehicles, shall be maintained on the aerodrome for vehicle
replenishment purposes. Where a major delay in the replenishment of this supply is anticipated, the amount of reserve supply
shall be increased.

c

Rescue equipment

9.2.22 Rescue equipment commensurate with the level of aircraft operations shall be provided on the rescue and fire
fighting vehicle(s).

Table 9 - 2 Minimum usable amounts of extinguishing agents

Foam meeting performance ~ Foam meeting performance ~ Complementary agents Discharge Rate

level A level B
Aerodrome ~ Water”  Discharge Water"” Discharge Dry? e/
category (L) rate foam (L) rate foam chemical €€
solution/ solution/ powders
minute minute (kg)
(L) (L)

(1) -2 -3 -4 -5 -6 -7

1 350 350 230 230 45 225

2 1000 800 67 55 0 225

3 1 800 1300 1200 900 135 225

4 3600 2 600 2400 1800 135 225

5 8 100 4500 5400 3000 180 2.25

6 11 800 6 000 7900 4000 225 2.25

7 18 200 7900 12 100 5300 225 225

8 27 300 10 800 18 200 7200 450 4.5

9 36 400 13500 24 300 9 000 450 45

10 48 200 16 600 32 300 11 200 450 4.5

Note I.--The quantities ofwater shownin columnsZ and 4 are based onthe average over-all lengthofaeroplanesina
given category. Where operations ofan aeroplanelarger than the average size are expected, the quantities ofwater would
need to be recalculated.

Note 2 -- Any other complementary agent having equivalent fire fighting capability may be used.
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Response time

9.2.23 The operational objective of the rescue and fire fighting service shall be to achieve a response time not
exceeding three minutes to any point of each operational runway, in optimum visibility and surface conditions.

9.224 The operational objective of the rescue and fire fighting service shall be to achieve a response time not
exceeding two minutes to any point of each operational runway, in optimum visibility and surface conditions.

9.2.25 If so directed by the operational objective of the rescue and fire fighting service shall be to achieve a
response time notexceedingthree minutestoany other part ofthe movement area inoptimumvisibilityand surface conditions.

Note 1. - Responsetime is considered to be the time between the initial call to the rescue and fire fighting service,

and the time when the first respondingvehicle(s) is (are) in positionto apply foamat a rate of at least 50 per cent of
the discharge rate specified in Table 9-2.

Note 2.— Optimum visibility and surface conditions are defined as daytime, good visibility, no precipitation with normal
response route free of surface contamination, e.g. water, ice or snow.

9.2.26 To meetthe operational objective as nearly as possible in less than optimumconditions of visibility, specially

during low visibility operations, suitable guidance, equipmentand or procedure for rescure and fire fighting servies
should be provided.

Note 1.- Optimum visibility and surface conditions are defined as daytime, good visibility, no precipitation with
normal response route free of surface contamination e.g. water, ice or snow.

9.2.27 Any vehicles, other than the first responding vehicle(s), required to deliver the amounts of extinguishing
agents specified in Table 9-2 shallensure continuous agent application and shallarrive no more than four minutes fromthe
initial call.

9.2.28 Any vehicles, other thanthefirst responding vehicles(s), required to deliver the amounts of extinguishing
agentsspecified in Table 9-2 shall ensure continuousagent application and shall arrive no more than three minutes from
the initial call

9.229 A system of preventive maintenance of rescue and fire fighting vehicles shall be employed to ensure
effectiveness of the equipmentand compliance with the specified response time throughout the life of the vehicle.

Emergency access roads

9.230  Emergency access roads shall be provided on an aerodrome where terrain conditions permit their
construction, so as to facilitate achieving minimum response times. Particular attention shall be given to the provision of ready
access to approach areas up to 1 000 m from the threshold, or at least within the aerodrome boundary. Where a fence is
provided, the need for convenient access to outside areas shall be taken into account.

Note.- Aerodrome service roads may serve as emergency access roads when they are suitably located and
constructed.

9.231  Emergency access roads shall be capable of supporting the heaviest vehicles which will use them, and be
usable in all weather conditions. Roads within 90 m of a runway shallbe surfaced to prevent surface erosion andthe transfer of
debris to the runway. Sufficient vertical clearance shall be provided fromoverhead obstructions for the largest vehicles.

9.2.32 When the surface of the road is indistinguishable from the surrounding area, or in areas where snow may
obscure the location of the roads, edge markers shall be placed at intervals of about 10 m.
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Fire stations

9.2.33 All rescue and fire fighting vehicles shall normally be housed in a fire station. Satellite fire stations shall be
provided whenever the responsetime cannotbe achieved fromasingle fire station.

9.2.34 Thefire station shallbe located so that the access for rescue and fire fighting vehicles into the runway area is
direct and clear, requiring a minimum number of turns.

Communication and alerting systems

9.233 A discrete communication systemshall be provided linking a fire station with the control tower, any other
fire station onthe aerodrome andthe rescueand fire fighting vehicles.

9.2.34 Analerting systemforrescue and fire fighting personnel, capable of being operated fromthat station, shall be
provided at a fire station, any other fire station onthe aerodrome and the aerodrome control tower.

Number of rescue and fire fighting vehicles

9.235 The minimum number of rescue and fire fighting vehicles provided at an aerodrome shall be in accordance
with the following tabulation:

Aerodrome Rescue and fire
category fighting vehicles
1 1

2 1

3 1

4 1

5 1

6 2

7 2

8 3

9 3

10 3

Personnel

9.2.36 All rescue and fire fighting personnel shall be properly trained to performtheir duties in an efficient manner
and shall participate in live fire drills commensurate with the types of aircraft and type of rescue and fire fighting equipment in
use at the aerodrome, including pressure-fed fuel fires.

Note.- Fires associated with fuel discharged under very high pressure from a ruptured fuel tank are known as
pressure-fed fuel fires.

9.2.37 The rescue and fire fighting personnel training programme shall include training in human performance,
including team coordination.

9.2.38 During flight operations, sufficient trained personnel shall be detailed and be readily available to ride the
rescue and fire fighting vehicles and to operate the equipment at maximum capacity. These trained personnel shall be deployed
in a way that ensures thatminimum response times can be achievedand that continuous agent applicationat the appropriate rate
can be fully maintained. Consideration shall also be given for personnel to use hand lines, ladders and other rescue and fire
fighting equipment normally associated with aircraft rescue and fire fighting operations.
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9.239 In determining the number of personnel required to provide for rescue, consideration shall be given to the
types of aircraft using the aerodrome.

9.240 All respondingrescue and fire fighting personnel shallbe provided with protective clothing and respiratory
equipment to enable themto performtheir duties in an effective manner.

9.3 Disabled aircraft removal

9.3.1 A planfortheremoval of an aircraft disabled on, oradjacent to, the movement area shall be established for an
aerodrome, and a coordinatordesignated to implement the plan, when necessary.

9.3.2 Thedisabled aircraft removal plan shall be based on the characteristics of the aircraft that may normally be
expected to operate at the aerodrome, and include among other things:

a) a list of equipment and personnelon, orin the vicinity of, the aerodrome which would be available for such
purpose; and
b)  arrangementsforthe rapid receipt of aircraft recovery equipment kits available fromother aerodromes.

94 Wildlife Strike hazard reduction
Note.—The presence of wildlife (birdsand animals) onand in the aerodrome vicinity poses a seriousthreat to aircraft
operational safety.

941  Thewildlife strike hazard on, or in the vicinity of,an aerodrome shall be assessed through:
a) the establishment ofa national procedure for recording and reporting wildlife strikes to aircraft; and

b) the collection of information from aircraft operators, airport personnel, etc. on the presence of wildlife on or
around the aerodrome constituting a potential hazard to aircraft operations.
c) an ongoing evaluation of the wildlife hazard by competent personnel.

9.4.2 If sodirected by the Chairman Wildlife strike reports shall be collected and forwarded to ICAO for inclusion
in the ICAOBIrd Strike Information System (IBIS) database.

9.4.3 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.— Guidance on efective measures for establishing whether or not wildlife, on or near an aerodrome, constitute

a potential hazard to aircraft operations, and on methods for discouraging their presence, is given in the Airport
Services Manual (Doc 9137), Part 3.

9.4.4 The appropriate authority 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 vicinity, unless 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 appropriate authority shall ensure that any risk to aircraft posed by these
sites is assessed and reduced to as low as reasonably practicable.

9.45 States shall give due consideration to aviation safety concerns related to land developments in the vicinity of
the aerodrome that may attract wildlife.

95 Apron management service
951  When warranted by the volume of traffic and operating conditions, an appropriate apron management

service shallbe providedon an apronby an aerodrome ATS unit, by another aerodrome operating authority, orby a cooperative
combination of these, in order to:
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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 apron with the aerodrome control
tower; and

c) ensure safe and expeditious movement of vehicles and appropriate regulation of other activities.
952  When the aerodrome control tower does not participate in the apron management service, procedures shall
be established to facilitate the orderly transition of aircraft between the apron management unit and the aerodrome control
tower.

9.5.3 Anapron managementservice shallbe provided with radiotelephony communications facilities.

9.5.4 Where lowvisibility procedures are in effect, personsand vehicles operating on an apron shall be restricted to
the essential minimum.

9.5.5 An emergency vehicle responding to an emergency shall be given priority over all other surface movement
traffic.

9.5.6 Avehicle operating onan apronshall:
a) give way to an emergency vehicle; an aircraft taxiing, about to taxi, or being pushed ortowed;and
b)  giveway to othervehicles in accordance with local regulations.
9.5.7 Anaircraft stand shall be visually monitored to ensure that the recommended clearance distances are provided
to an aircraft using the stand.
9.6 Ground servicing of aircraft
9.6.1 Fire extinguishing equipment suitable forat least initial 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 and fire fighting service in the event of a fire 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 ofasufficient number ofexits for expeditious evacuation; and

b) a ready escape route fromeach of the exits to be used in an emergency.

9.7 Aerodrome \ehicle operations
Note 1. - Guidance on aerodrome vehicle operations is contained in AttachmentA, Section 18.
Note 2. - It is intended that roads located on the movement area be restricted to the exclusive use of aerodrome
personneland otherauthorized persons, andthat access to the public buildings by anunauthorized person will not require use of
such roads.

9.71  Avehicleshallbe operated:

a) on a manoeuvring area only as authorized by the aerodrome control tower; and
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b) onanapron only asauthorized by the appropriate designated authority.

9.7.2 The driver of a vehicle 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 onthe manoeuvring area; or
b) the appropriate designated authority whenon theapron.
9.7.3 Thedriverof a vehicle on the movement area shall comply with all mandatory instructions conveyed by lights.

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 instructions issued by:

a) the aerodrome control tower, when on themanoeuvring area; and
b) the appropriate designated authority, when on the apron

9.7.5 The driver of a radio-equipped vehicle shall stablish satisfactory two-way radio communication with the
aerodrome control tower before entering the manoeuvring area and with the appropriate designated authority 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 Asurface movementguidance andcontrolsystemshallbe providedat an aerodrome.
Characteristics

9.82 Thedesignofasurface movementguidance andcontrolsystemshall take into account:

a) the density of air traffic;

b) the visibility conditions under which operations are intended,;
c) the need for pilot orientation;

d) the complexity of the aerodrome layout;and

e) movements of vehicles.

9.83  Thevisualaid components of a surface movement guidance and control system, i.e. markings, lights and
signs shall be designed to conform with the relevant specifications in 5.2, 5.3 and 5.4, respectively.

9.84  Asurface movement guidance and control systemshall be designed to assist in the preventionof inadvertent
incursions of aircraft and vehicles onto an active runway.
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985  The systemshall 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.

9.8.6 Wherea surface movement guidance and control systemis provided by selective switching of stop bars and
taxiway centre line lights, the following 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 located ahead of an aircraft is illuminated the
appropriate section of taxiway centre line lights beyondit is suppressed; and

C) the taxiway centre line lights are activated ahead of an aircraft when the stop bar is suppressed.
Note. See Sections 5.3.15 and 5.3.17 for specifications ontaxiway centre line lights and stop bars, respectively.

9.8.7  Surface movement radar for the manoeuvring area shall be provided at an aerodrome intended for use in
runway visual range conditions less than a value of 350 m.

9.8.8  Surface movementradarfor the manoeuvring area shall be provided at an aerodrome other than that in 8.9.7
when traffic density and operating conditions are such that regularity of traffic flow cannot be maintained by alternative
procedures and facilities.

9.9. Siting of equipment and installations on operational areas

Note 1. Requirementsforobstacle limitation surfacesare specifiedin 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, respectively.

9.9.1 Unless its function requires it to be there forair navigation purposes, no equipmentor installation shall be:

a) on a runway strip, a runway end safety area, a taxiway strip or within the distances specified in Table 3-1,
column 11, if it would endanger an aircraft; or

b) on a clearway if it would endangeran aircraft in the air.

9.9.2 Anyequipmentorinstallationrequired for air navigation purposes which must be located:

a) on that portion of a runway strip within:

1) 75 m ofthe runway centre line where the code number is 3 or 4; or

2) 45 m ofthe runway centre line where the code numberis 1 or 2; or
b) on a runway end safetyarea, a taxiway strip or within the distances specified in Table 3-1; or
C) on a clearway and which would endanger an aircraft in the air;

15 APR 2012 Page 9- 12



Manual of Aerodrome Standards - CAAB ANO (AD) A1

shallbe frangible and mounted as lowas possible.

9.9.3 Exsting non-visualaids need notmeet the requirement of8.7.2until 1 January 2010.

9.9.4 Anyequipment or installation required for air navigation purposes which must be located on the non-graded
portion ofarunway strip shall be regarded as an obstacle and shall be frangible and mountedas lowas possible.

9.95 Unless its function requires it to be there for air navigation purposes, no equipment or installation shall be
located within 240 m from the end ofthe strip and within:

a) 60 m ofthe extended centre line where the code numberis 3or4; or
b) 45 m ofthe extended centre line where the code numberis 1or2;
of aprecision approachrunway category I, Il or IIl.

9.9.6 Anyequipmentorinstallation required forair navigation purposes which must be located on orneara strip of
a precision approachrunway category I, Il or Ill and which:

a) is situated on that portion of the strip within 77.5 m of the runway centre line where the code number is 4
andthe code letteris F; or

b) is situated within 240 m from the end of the strip and within:
1) 60 m ofthe extended runway centre line where the code numberis 3or 4; or
2) 45 m ofthe extended runway centre line where the code numberis 1or 2; or
C) penetrates the innerapproach surface, the inner transitional surface or the balked landing surface;

shallbe frangible and mounted as lowas possible.
9.9.7 Exsting non-visualaids need notmeet the requirement 0f8.7.6 b) until 1 January 2010.

Note. See 5.3.1.4 for the protectiondate for existing elevated approach lights.

9.9.8 Any equipment or installation required for air navigation purposes which is an obstacle of operational
significance in accordancewith 4.2.4, 4.2.11, 4.2.20 or4.2.27 shallbe frangible and mountedas lowas possible.

9.10 Fencing

Application

9.10.1 Afenceor othersuitable barrier shallbe provided on an aerodrome to prevent the entrance to the movement
area of animals large enoughto be a hazard to aircraft.
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9.10.2 A fenceor othersuitable barriershallbe provided on an aerodrome to deterthe inadvertent or premeditated
access of an unauthorized person onto a non-public area of the aerodrome.

Note 1. Thisisintended to include thebarring ofsewers, 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 protectionshallbe providedto 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 Thefenceor barrier shall be located so as to separate the movement area and other facilities or zones on the
aerodrome vital to the safe operation of aircraft fromareas open to public access.

9.10.5 When greater security is thought necessary, a cleared area shall be provided on both sides of the fence or
barrier to facilitate the work of patrols and to make trespassing more difficult. Considerationshall be given to the provision of a
perimeter road inside the aerodrome fencing for the use of both maintenance personnel and security patrols.

9.11 Security lighting

Atanaerodrome where it is deemed desirable for security reasons, a fence or otherbarrier provided for the protection
of international civilaviation and its facilities shall be illuminated at a minimum essential level. Considerationshall 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 10. AERODROME MAINTENANCE

10.1 General

10.1.1 A maintenance programme, including preventive maintenance where appropriate, should be established at an
aerodrome to maintain facilities in a conditionwhichdoesnot impair the safety, regularity or eficiency ofair navigation.

Note 1.— Preventive maintenance isprogrammed maintenance work done in orderto preventa failure or degradation of
facilities.

Note 2.— “Facilities ”are intended to include such items as pavements, visual aids, fencing, drainage systemsand buildings.
10.1.2— The design and application ofthe maintenance programme should observe Human Factors principles.

Note.— Guidance material on Human Factors principles canbe found in the Human Factors Training Manual (Doc 9683).

10.2 Pavements

10.2.1 The 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 objective of avoiding and eliminating any loose objects/debris that might cause damage to aircraft or impair the
operation of aircraft systems.

Note 1.— See 2.9.3 for inspections ofmovement areas.
Note 2.— Guidance on carrying out daily inspections of the movement area is given in the Airport Services Manual (Doc

9137), Part 8, the Manual of Surface Movement Guidance and Control Systems (SMGCS) (Doc 9476) and the Advanced Surface
Movement Guidance and Control Systems (A-SMGCS) Manual (Doc 9830).

Note 3.— Additional guidance on sweeping/cleaning ofsurfacesis contained inthe Airport Services Manual (Doc 9137),
Part 9.

Note 4.— Guidance on precautionsto be taken in regard to the surface of shouldersis given in Attachment A, Section 8,
and the Aerodrome Design Manual (Doc 9157), Part 2.

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.

10.2.3 Measurements ofthe friction characteristics of a runway surface shall be made periodically with a continuous
friction measuring device using self-wetting features.

Note.— Guidance on evaluating the friction characteristics ofa runway isprovided in Attachment A, Section 7. Additional
guidanceisincluded in the Airport Services Manual (Doc9137), Part 2.
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10.2.4 Corrective maintenance action shall be taken when the friction characteristics for either the entire runway or a
portion thereofare below a minimum friction level specified by the State.

Note.— Aportion ofrunway in the order of 100 m long may be considered sign ificant for maintenance or reporting action.

10.2.5 Corrective maintenance action should be considered when the friction characteristics for either the entire runway
or a portion thereofare below a maintenance planning level specified by the State.

10.2.6 When 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 friction characteristics should be assessed under natural or simulated conditions that
are representative of local rain, and corrective maintenance action should be taken as necessary.

10.2.7 When a taxiway is used by turbine-engined aeroplanes, the surface of the taxiway shoulders should be maintained
so as to be free of any loose stones or other objects that could be ingested by the aeroplane engines.

Note.— Guidance on this subject is given in the Aerodrome Design Manual (Doc 9157), Part 2.
10.2.8 The surface ofa paved runway shall be maintained in a condition so as to provide good friction characteristics and low
rolling resistance. Snow, slush, ice, standing water, mud, dust, sand, oil, rubber deposits and other contaminants shall be

removed as rapidly and completely as possible to minimize accumulation.

Note.— Guidance on determining and expressing the friction characteristics when conditions of snow or ice cannot be
avoided isgiven in Attachment A, Section 6. The Airport Services Manual (Doc 9137), Part 2, contains further information on this
subject, on improving friction characteristicsand on clearing of runways.

10.2.9 Ataxiwayshouldbekeptclearof snow, slush, ice, etc., to the extent necessary to enable aircraft to be taxied to and
from an operational runway.

10.2.10 Aprons should be kept clear of snow, slush, ice, etc., to the extent necessary to enable aircraft to manoeuvre safely
or, where appropriate, to be towed or pushed.

10.2.11 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 should be as follows but may be altered following, as necessary, consultation with the
aerodrome users:

1st — runway(s) in use;

2nd — taxiways serving runway(s) in use;

3rd — apron(s);

4th — holding bays; and

5th— otherareas.

10.2.12 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 efective. Caution should be exercised in the application of the chemicals so as not to
create a more slippery condition.

Note.— Guidance on the use of chemicalsfor aerodrome pavementsis given in the Airport Services Manual (Doc 9137),
Part 2.
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10.2.13 Chemicals which may have harmful effects on aircraft or pavements, or chemicals which may have toxic effects on the
aerodrome environment, shall not be used.
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10.3 Runway pawement overlays

Note.— The following specifications are intended for runway pavement overlay proj ects when the runway is to be
returned to an operational status before overlay of the entire runway is complete thus normally necessitating a temporary
ramp between the new and old runway surfaces. Guidance on overlaying pavements and assessing their operational
status is given in the Aerodrome Design Manual (Doc 9157), Part 3.

10.3.1 The longitudinalslope of the temporary ramp, measured with reference to the existing runway surface or
previous overlay course, shall be:

a) 0.5 to 1.0 percentfor overlays up toand including 5 cm in thickness; and
b) notmore than 0.5 per cent for overlays more than5 cm in thickness.

10.3.2 Overlaying should proceed from one end of the runway toward the other end so that based on runway
utilization most aircraft operationswill experience a down ramp.

10.3.3 The entire width of the runway should be overlaid during each work session.
10.3.4 Before a runway being overlaid is returned to a temporary operational status, a runway centre line marking

conforming to the specifications in Section 5.2.3 shall be provided. Additionally, the location of any temporary threshold
shallbe identified by a 3.6 m wide transverse stripe.

10.4 Visual aids

Note.— These specifications are intended to definethe maintenance performance level objectives. They are not
intended to define whether the lighting systemis operationally out ofservice.

10.4.1 A light shall be deemed to be unserviceable when the main beam average intensity is less than 50 per cent of

the value specified in the appropriate figure in Appendix2. For light units where the designed main beamaverage intensity
is above the value shown in Appendix2, the 50 per cent value shall be related to that design value.

10.4.2 Asystem of preventive maintenance of visual aids shall be employed to ensure lighting and marking system
reliability.

Note.— Guidance on preventive maintenance ofvisual aidsis given inthe Airport Services Manual (Doc 9137), Part
9.

10.4.3 The system of preventive maintenance employed for a precision approach runway categorylor | should
include at least the following checks:

a) visualinspectionand in-field measurement of the intensity, beamspread and orientation oflightsincluded in the
approach and runway lighting systems;

b) controland measurement of the electrical characteristics ofeach circuitry included in the approach and runway
lighting systems; and

c) control ofthe correct functioning of light intensity settingsused by air trafic control
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10.4.4 In-field measurement of intensity, beam spread and orientation of lights included in approach and runway
lighting systemsfor a precision approach runway category | o r | should be undertaken by measuring all lights, as far as
practicable,to ensure conformance with the applicable specification of Appendix 2.

10.4.5 Measurement of intensity, beam spread and orientation of lights included in approach and runway lighting
systems for a precision approach runway category | o r I should be undertaken using a mobile measuring unit of
suficient accuracy to analyse the characteristics of the individual lights.

10.4.6 The frequency of measurement of lights for a precision approach runway category 1 o r I should be based on
trafic density, the local pollution level, the reliability of the installed lighting equipment and the continuous assessment of

the results of the in-field measurements but, in any event, should not be less than twice a year for in-pavement lights and
not less than once a year for other lights.

10.4.7 The system of preventive maintenance employed for a precision approach runway category Il or Il shall have
as its objective that, during any period of category Il or 11l 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 category Il and 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 in the approach lighting systembeyond 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 ofunserviceable lights shall not be permitted in sucha
way as to alter the basic pattern ofthe lighting system. Additionally, an unserviceable light shallnot be permitted adjacent to

anotherunserviceable light, except in a barrette or a crossbarwhere two adjacent unserviceable lights may be permitted.

Note.— With respect to barrettes, crossbars and runway edge lights, lightsare considered to be adjacent if located
consecutively and:

— laterally: in the same barrette or crossbar; or

— longitudinally: inthe same row of edge lightsor barrettes.

10.4.8 The system of preventive maintenance employed for a stop bar provided at a runway-holding position used in
conjunction with a runway intended for operations in runway visual range conditions less than a value of 350 mshall have
the following objectives:

a) no more thantwo lights will remain unserviceable; and

b) two adjacent lights will not remain unserviceable unless the light spacing is significantly less than that specified.
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10.4.9 The systemof preventive maintenance employed for a taxiway intended for use in runway visual range
conditions less than a value of 350 m shall have as its objective that no two adjacent taxiway centre line lights be
unserviceable.

10.4.10 The system of preventive maintenance employed for a precision approach runway category | shall have as its
objective 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 orderto provide continuity of guidance an unserviceable light shallnot be permitted adjacent to another unserviceable
light unless the light spacing is significantly less than that specified.

Note.— In barrettesand crossbars, guidance is not lost by having two adjacent unserviceable lights.

10.4.11 The system of preventive maintenance employed for a runway meant for take-off in runway visual range
conditions less than a value of 550 m shall have as its objective that, during any period of operations, all runway lights
are serviceable and that in any event:

a) atleast95 percent of the lights are serviceable in the runway centre line lights (where provided) and in the
runway edge lights; and

b) atleast75 per cent of the lights are serviceable in the runway end lights. In order to provide continuity of

guidance, an unserviceable light shallnot be permitted adjacent to another unserviceable light.

10.4.12 The system of preventive maintenance employed for a runway meant for take-off 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 least 85 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.

10.4.13 During low visibility proceduresthe appropriate authority should restrict construction or maintenance
activitiesin the proximity of aerodrome electrical systems.
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APPENDIX1. COLOURS FOR AERONAUTICAL GROUND LIGHTS,
MARKINGS, SIGNS AND PANELS

1. General

Introductory Note.— The following spec ifications define the chromaticity limits of colours to be used for aeronautical
ground lights, markings, signs and panels. The spec ifications are in accord with the 1983 specifications of the International
Commission on Illumination (CIE).

It is not possible to establish specifications for colours such thatthere is no possibility of confusion. For reasonably certain
recognition, it is important that the eye illumination be well above the threshold of perception, that the colour not be greatly
modified by selective atmospheric attenuations and that the observer’s colour vision be adequate. There is also a risk of
confusion of colour at an extremely high level of eye illumination such as may be obtained from a high-intensity 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 and coordinate system adopted by the International
Commission on lllumination (CIE) atits Eighth Session at Cambridge, England,in 1931.*

2. Colours for aeronautical ground lights

2.1 Chromaticities

2.1.1 The chromaticities of aeronautical ground lights shall be within the following boundaries:

CIE Equations (see Figure A1-1):

211

2. Colours for aeronautical ground lights

CIE Equations (see Figure A1-1):

a)

b)

See CIE Publication No.

Red
Purple boundary
Yellow boundary

Yellow

Red boundary
White boundary
Green boundary

Green

Yellow boundary
White boundary
Blue boundary

v=0980-x
y=0.335

y=0382
y=0790-066Tx
v=x-0120

x=0360- 0080y
x=0.650y
vy=0390-0171x

15, Colorimetry (1971).

Chromaticities

d) Blue

e)

Green boundary
White boundary
Purple boundary

White

Yellow boundary
Blue boundary
Green boundary

Purple boundary
Variable white
Yellow boundary

Blue boundary
Green boundary

Purple boundary

The chromaticities of aeronautical ground lights shall be within the following boundaries:

v =0.805x + 0.065
v=0400-x
x=0.600y +0.133

x=0.500
x=0.285
v =0.440
and v =0.150 + 0.640x
v=0.050+0.750x
and v =0.382

x=0.255+0.750y
andx=1185-1500y
x=0.285
v=0.440
and v=0.150 + 0.640x
v=0.050+0.750x
and v =0.382
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Note.— Guidance on chromaticity changes resulting from the efect of temperature on filtering elementsis given in the
Aerodrome Design Manual (Doc 9157), Part 4.

2.1.2 Recommendation.— Where dimming is not required, or where observerswith defective colour vision must be able to
determine the colour of the light, green signals shall be within the following boundaries:

Yellow boundary y=0.726 - 0.726x
White boundary x = 0.650y
Blue boundary y=0.390-0.171x

2.1.3 Recommendation.— Where increased certainty of recognition is more important than maximum visual range, green
signals shall be within the following boundaries:

Yellow boundary y = 0.726-0.726x
White boundary x = 0.625y—0.041
Blue boundary y=0.390-0.171x

2.2.1 Recommendation.— If thereis a requirementto discriminate yellow and white from each other, they shall 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 from green and/or white, as for example on exit
taxiway centre line lights, the y coordinates of the yellow light shall not exceed a value of 0.40.

Note.— The limits of white have been based on the assumption that they will be used in situationsinwhich the
characteristics (colour temperature) ofthe light source will be substantially constant.

2.2.3 Recommendation.— 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 thiscolour s to be discriminated fromyellow, the lights shall be so designed and operated that:

a) thexcoordinate ofthe yellowis at least 0.050 greater than the x coordinate ofthe white; and

b) the disposition ofthe lightswill be such thatthe yellow lights are displayed simultaneously and in close proximity to
the white lights.

2.2.4 The colour of aeronautical ground lights shall be verified as being within the boundaries specified in Figure Al-1 by
measurement at five points within the area limited by the innermost isocandela curve (isocandela diagrams 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 rectangular isocandela 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 outermostisocandela curve to ensure that there is no colour shift that might cause signal confusion to the pilot.

Note 1.— For the outermostisocandela curve, a measurement of colour coordinatesshall be made and recorded for review
and judgement of acceptability by the appropriate authority.

Note 2.— Certain light units may have application so that they may be viewed and used by pilots from directions beyond
that of the outermost isocandela curve (e.g. stop bar lightsat significantly wide runway-holding positions). In such instances, the
appropriate authority shall assess the actual application and if necessary require a check of colour shift at angular ranges
beyond the outermost curve.

2.2.5 In the case of visual approach slope indicators and other light units having a colour transition sector, the colour shall
be measured at points in accordance with 2.2.4, 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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3. Colours for markings, signs and panels

Note 1.— The specificationsofsurface coloursgiven below apply only to freshly coloured surfaces. Coloursused for
markings, signsand panelsusually change with time and therefore require renewal.

Note 2.— Guidance on surface coloursis contained in the CIE document entitled Recommendations for Surface Colours for
Visual Signalling — Publication No. 39-2 (TC-106) 1983.

Note 3.— The specifications recommended in 3.4 for transilluminated panels are interim in nature and are based on the
CIE specificationsfor transilluminated signs. It is intended that these specificationswill 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 retroreflective materials and colours of
transilluminated (internally illuminated) signs and panels shall be determined underthe following standard conditions:

a) angle of illumination: 45°;
b) direction of view: perpendicular to surface; and
o illuminant: CIE standard illuminant Des.

3.2 Recommendation.— The chromaticity and luminance factors of ordinary coloursfor markingsand externally
illuminated signsand panelsshall be within the following boundaries when determined under standard conditions.

- 0
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CIE Equations (see Figure A1-2):

a) Red
Purple boundary v=0345-00531Ix
White boundary yv=0810-x
Orange boundary v=0314+0047x
Luminance factor B =007 (mnm)
b) Orange
Red boundary v=0.285+0100x
White boundary v=0940—-x
Yellow boundary yv=0250+0220x
Luminance factor B =020 {mnm)
c) TYellow
Orange boundary v=0108+0707x
White boundary yv=0910-x
Green boundary y=135x-0093
Luminance factor B =045 {mnm)
d) White
Purple boundary yv=0010+x
Blue boundary v=0610-x
Green boundary yv=0030+x
Yellow boundary y=0710-x
Luminance factor B =075 {mnm)
e) Black
Purple boundary v=x-0.030
Blue boundary yv=0570-x
Green boundary yv=0050+x
Yellow boundary v=0740-x
Luminance factor B =003 {max)}
I Tellowish green
Green boundary y=1317x+04
White boundary yv=0810-x
Yellow boundary y=0867x+ 04
g) Green
Yellow boundary x=0313
White boundary v=0243+0670x
Blue boundary v=0493-0524x
Luminance factor B =010 {mnm)

ANO (AD) A1

Note.— The small separation between surface red and surface orange is not sufficient to ensure the distinction of these
colours when seen separately.

3.3 Recommendation.— The chromaticity and luminance factors of colours of retroreflective materials for markings,
signs and panels should be within the following boundaries when determined under standard condifions.
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CIE Equations (see Figure Al-3):

ANO (AD) A1

a) Red
Purple boundary v=0345-0051x
White boundary v=08910-x
Orange boundary v=0314+0.047x
Luminance factor B =003 (mnm)
b) Orange
Red boundary v=0265+0205x
White boundary v=0910-x
Yellow boundary v=0207+ 0390x
Luminance factor B =014 (mnm)
c) Yellow
Orange boundary v=0160+ 0540x
White boundary v=0910-x
Green boundary y=135x—-0093
Luminance factor B =016 (mnm)
d) White
Purple boundary V=x
Blue boundary v=0.610-x
Green boundary v=0.040+x
Yellow boundary v=0710-x
Luminance factor B =027 (mnm)
e) Blue
Green boundary y=0118+ 0675x
White boundary v=0370—-x
Purple boundary v=165x—-0187
Luminance factor B =001 (mnm)
I Green
Yellow boundary v=0711—-122x
White boundary v=0243 + 0.670x
Blue boundary v=0405—-0243x
Luminance factor B =003 (mnm)
15 APR 2012 Page APP1-5



{day condition)
Relative luminance
to white (night

condition)

c) TWhite
Purple boundary
Blue boundary
Green boundary
Yellow boundary
Luminance factor
{day condition)
Relative luminance
to white (night
condition)

15 APR 2012

Page APP1-6

to white (night

30% (mnm) conditions)

80% {max)

yv=0010+x
yv=0610-x
yv=0030+x
v=0710-x
B =075 (mnm)
100%
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34 Recommendation— The chromaticity and hominance factors of colowrs for honinescent or transillminated
(internally illuminated) signs and panels should be within the following boundaries when determined under standard conditions.
CIE Equations (see Figure A1-4):
a) Red _
Purple boundary y=0345-0031Ix d) Black
White boundary y=0910-x Purple boundary y=x-0030
) T Blue boundary v=03570-x
Orange boundary y=0314+0047x Green boundary y=0050+x
Luminance factor B =007 (mnm) Yellow boundary y=0740 -x
(day condition) Luminance factor B =003 (max)
Relative iminance 5% (mnm) (day condition) _
to white (night ~ 20% (max) Relative huminance 0% (mmm)
o g 7o 1T to white (night 2% (max)
condition) condition)
b)  TYellow e} Green
Orange boundary y=0108+0.70; Yellow boundary : x=03I3
ﬁ’ﬁ ite bﬂ”ﬂl‘jﬂfj" y= 0.9/ —-x White !JOHHQ[GJ‘:].’.' y= 0243 + 0.670x
Green bﬂﬂﬁ'dﬂ?}' y= 135y —-00093 Blue bOHﬁdﬂT:l.-'.' y= 0.493 — 0.524x
Luminance factor B =045 (mam) Luminance factor: B = 0.10 minimum (day conditions)
Relative luminance: 5% (minimum)

30% (maximum)
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Figure Al-1. Colours for aeronautical ground lights
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Figure Al-2. Ordinary colours for markings and externally illuminated signs and panels
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X
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Figure Al-3. Colours of retroreflective materials for markings, signs and panels
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Figure Al-4. Colours of luminescent or transilluminated (internally illuminated) signs and panels
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APPENDIX 2. AERONAUTICAL GROUNDLIGHT CHARACTERISTICS

Notes:

1 a | 10 | 14 | 15

1. Curves calculated on formula

~ R
I
[>T

b [ 556585

2. Vertical setting angles of the lights shall be such that the followingvertical coverage of the
main beam will be met:

distance from threshold vertical main beam coverage

threshold to 315 m 0.0° —11°
316 mto 475 m 476 0.5° —11.5°
m to 640 m 641 m 1.5° —125°
and beyond

2.5° —13.5° (as illustrated above)

3. Lightsin crosshars beyond 22.5 m from the centre lineshall 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 A2-1 1. Figure A2-1. Isocandela diagram for

approach centre line light and crosshars (white light)
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Notes:

1.  Curves calculated on formula

&

2. Toe-in 2 degrees

main beam will be met:
distance from threshold
threshold to 115 m 0.5° —10.5°

116 mto 215 m 01°—11°
216 m and beyond

P <

7.0

115

16.5

Oy -

5.0

6.0

8.0

vertical main beam coverage

1.5° —11.5° (as illustrated above)

4. See collective notes for Figures A2-1 to A2-1 1. Figure A2-2. Isocandela diagram

for approachside row light (red light)

Vertical setting angles of the lights shall be such that the following vertical coverage of the

15APR 2012
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Notes:

x

~

1 Curves calculated

2. Toe-in 3.5 degrees

3. See collective notes for Figures A2-1 to A2-1 1.

Figure A2-3. Isocandela diagram for threshold light (green light)
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Notes:

"<
Lo <
=2

a 7.0 [11.5[16.5

~

D+

50 160 [80

2. Toe-in 2 degrees

3. See collective notes for Figures A2-1to A2-1 1.

Figure A2-4. Isocandela diagram for threshold wing bar light (green light)
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Degrees
vertical
Y
14 Minimum
/_ 250 ¢cd
Minimum
115 | — — — — I < [ [ N — /// 500 cd
10 Main beam

9 minimum
/ 2500 cd

Minimum
5 i average
| 5000 cd l
I
| M
2 I ]
' 1
0 I | | | | | I | T | [ /] [ . |
-10 -85 -7 -5 0 5 7 8.5 10 X
Degrees horizontal
Notes:
XY a |50]|70]85
2+ . 1
ab

o

35 |60 |85

2. Toe-in 4 degrees

3. See collective notes for Figures A2-1 to A2-1 1.

Figure A2-5. Isocandela diagram for touchdown zone light (white light)
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Degrees

vertical
Y
Minim um
250¢cd
12 Minimum
500 cd
10 i
Main|be
95 inim @M
um
2oa0l cd
7
5 Minim
um
aver
age
0
5 7 85 10 X
Degrees horizontal
-10 -8.5 -7 -5 0
Notes:
. a |50 ([70]85
1 Curves calculated on formula ‘“ 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 A2-1 1.
Figure A2-6. Isocandela diagram for runway centre line light
with 30 m longitudinal spacing (white light) and rapid
exit taxiway indicator light (yellow light)
15 APR 2012 Page APP2 -6




Degrees

vertical
Y Minimum
Minimum __ 500 cd for Cat. 111
250 cd for Cat. Il 250 cd for Cat. |
125cd for Cat. | and Cat. Il
and Cat. Il Main beam minimum
2500 cd for Cat. 111
1 250 cd for Cat. |
and Cat. 11
109
M inimum average
5 5000 cd for Cat. 111
2 500 cd for Cat. |
and Cat. Il
0
8.5
10 X
Degrees
Notes:
’ E)Z 50 | 70 | 85
XY
& ! 45 |1 85 | 10
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 A2-1 1.
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)
Page APP2 -7
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%

Degrees
vertical
\%
Minim um
T75cd
M inim um
250cd
109 Mai n bea m
mini mum
1250¢d
7.5
5
475 Minim 25
UMooc
awerad 4
q
-10-9 -75 -6 -5 0 5 6 7.5 9 10 X
Degr eeshor izont al
0.25
Notes:
X 21
1. Curves calculated on formula 2 ;42— a 6.0 | 75190
a
b 22550 | 65
2. See collective notes for Figures A2-1 to A2-1 1.
Figure A2-8. Isocandela diagram for runway end light (red light)
15 APR 2012
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Degrees
vertical
Y
Minimum
500 cd
12
10
’8 Minimum
1000 cd
Main
7 minim
um
[N
5
Minim|
aver| um
age
10 cd
000
-10 -9 -75 -5.5-5 0 555 75 9 10 X
Degrees horizontal
Notes:
X A a 55| 75]9.0
1. Curves calculated on formula S
a b b | 35]6.0]85

2. Toe-in 3.5degrees
3. For red light, multiplyvaluesby 0.15.

4. For yellow light, multiply valuesby 0.40.

5. See collective notesfor Figures A2-1 to A2-1 1.

Figure A2-9. Isocandela diagram for runway edge light where width of runway is 45 m (white light)
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Notes:

1. Curves calculated on formula i y ;1 += a 65 | 85 1100

2. Toe-in 4.5 degrees

3. For red light, multiply values by 0.15.

4. For yellow light, multiply values by 0.40.

5. See collective notes for Figures A2-1 to A2-1 1.

Figure A2-10. Isocandela diagram for runway edge light where width of runway is 60 m (white light)
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Degrees
vertical

Y

8

7 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 notesto Figures A2-1to A2-11

1. Theellipsesin each figure are symmetrical about the common vertical and horizontal axes.

2. Figures A2-1 to A2-10 show the minimum allowable light intensities. The average intensity of the main beam is calculated by
establishing grid points as shown in Figure A2-1 1 and using the intensity value 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 considered grid points.

3. No deviations are acceptable in the main beam pattern when the lighting fixture is properly aimed.

4. Average intensity ratio. The ratio between the average intensity within the ellipse defining the main beam of a typical new light and the

average light intensity of the main beam of a new runway edge light shall be as follows:

Figure A2-1

Figure A2-2

Figure A2-3
Figure A2-4

Figure A2-5

Figure A2-6

Figure A2-7

Figure A2-8

Figure A2-9

Figure A2-10

Approach centre line and crosshars

Approach side row
Threshold

Threshold wing bar

Touchdown zone

Runway centre line (longitudinal spacing 30 m)

Runway centre line (longitudinal spacing 15 m)

Runway end

Runway edge (45 m runway width)

Runway edge (60 m runway width)

1.5t0 2.0 (white light)

0.5t0 1.0 (red light)

1.0 to 1.5 (green light)
1.0to 1.5 (green light)

0.5 to 1.0 (white light)

0.5to 1.0 (whitelight)

0.5 to 1.0 for CAT III
(white light)

0.25t0 0.5for CAT I, 1l
(white light)

0.25t0 0.5 (red light)
1.0 (white light)
1.0 (white light)

5. The beam coverages in the figures provide the necessary guidance for approaches down toan RV R of the order of 150 m and take-
offsdown toan RV R of the order of 100 m.

6. Horizontal angles are measured with respect to the 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.

7. Where, forapproach centre line lights and crossbars and for approach side rowlights, 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) at each position.

8. Theimportance of adequate maintenance cannot be overemphasized. The average intensity shall never fall to a value less than 50 per
cent of the value shown in the figures, andit shall be the aim of airport authorities tomaintain a level of light output close to the specified minimum

average intensity.

9. The light unit shall be installed so that the main beam is aligned within one-half degree of the specified requirement.

15 APR 2012
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Degreesy
vertical
Minimum
20 cd ___ Main bea m
minimum
15
100cd
13
10
8
5
1
0
20 16 10 5 Degrees
N N N N 0 5 1o x horizontal
Notes:

1. These beam coverages allow for displacement of the cockpit 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 A2-12 to A2-21.

3. Increased intensities for enhanced rapid exit taxiway centre line lights as recommended 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 mspacing)
and stop bar lights in straight sections intended for use
in runway visual range conditions of less than a value of 350 m
where large offsets can occur and for low-intensity runway guard lights, Configuration B
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Degreesy
vertical

Degrees
xhorizontal

-10 10

1. These beam coverages are generally satisfactory and cater for a normal displacement of the
cockpit from the centre line of approximately 3 m.

2. See collective notes for Figures A2-12 to A2-21.

Figure A2-13. Isocandela diagram for taxiway centre line (15 mspacing) and
stop bar lights in straight sections intended for use in
runway visual range conditions of less than a value of 350 m
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DegreesYrT [T I TILTITI] ||
vertical | | | | l
YT 11 Main beam
Minimum minimum
10cd # 50 cd
15 /
10 ¥
5 Minimum
average
100cd| |
1
0 : |
-21.25-1925 15 -10 5 1 15 19.2521.25
0 0 —» Degrees
X horizontal
Notes:
1. Lights on curves to be toed-in 15.75 degrees with respect to the tangent of the curve.
2. See collective notes for Figures A2-12 to A2-21.

Figure A2-14. Isocandela diagram for taxiway centre line (7.5 m spacing) and

stop bar lightsin curved sections intended for use in
runway visual range conditions of less than a value of 350 m

15 APR 2012
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DegreesyY
vertical
Mainbeam
Minimum minimum
2 ¢cd 10cd
M inimum average 20 cd
-16 -15 -5 5 20 Degrees
20 -10 0 10 1516 xhorizontal
1. 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
shall 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 A2-12 to A2-21.
Figure A2-15. Isocandela diagram for taxiway centre line (30 m, 60 m spacing) and
stop bar lights in straight sections intended for use in
runway visual range conditions of 350 m or greater
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Degrees Y ¢
vertical
Mai n bea m
Minimum | minimum
2cd 10cd
15
10
54
0.% Minimum average20 cd|
ol
|
220.25 -19.25 —15 ~5-10 0 5 10 15 19.2520.25
Degrees
xhorizontal
Notes:

1. Lights on curves to be toed-in 15.75 degrees with respect to the tangent of the curve.

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
shall be multiplied by 2.5.

3. These beam coverages allow for displacement of the cockpit from the centre lineup to
distances of the order of 12 m as could occur at the end of curves.

4.  See collective notes for Figures A2-12 to A2-21.

Figure A2-16. Isocandela diagram for taxiway centre line (7.5 m, 15 m, 30 m spacing) and
stop bar lights in curved sections intended for use in
runway visual range conditions of 350 m or greater
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Degrees Y
vertical

14.5

12 10.5

8.5 7.5

26 Degre

Notes:

21

Degrees in azimuth

These curves are for minimum intensities in red light.

The intensity value in the white sector of the beam isno less than 2 and may be as high as
6.5 times the corresponding intensity in the red sector.

The intensity values shown in brackets are for APAPI. Figure A2-23. Light

intensity distribution of PAPI and APAPI

14 15



DegreesY
vertical

-26 0 20 26
Degrees
X

Notes:

1. Although the lights flash in normal operation, the lightintensity isspecified as if the lights
were fixed for incandescent lamps.

2. The intensities specified are inyellow light.

Figure A2-24. Isocandeladiagramfor each light in low-intensity runway guard lights,
Configuration A
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Degrees Y

Notes: ;
vertica |

26

20

15

-8 -10

Minimum
300cd __

M ini mum
1000cd

Main beam
mini mum
1500cd

Minimum
average 3
000 cd

26
Degr ees

X hori zo ntal

1. Although the lights flash in normal operation, the lightintensity isspecified as if the lightswere fixed for incandescent

lamps.

2. The intensities specified are inyellow light.

Figure A2-25. Isocandeladiagramfor each light in high-intensity runway guard lights,

APP 21-25

Configuration A
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APPENDIX3. MANDATORY INSTRUCTION MARKINGS AND
INFORMATION MARKINGS

Note 1.— See Chapter5, Sections5.2.16 and 5.2.17, for specificationson the application, location and
characteristics ofmandatory instruction markingsand information markings.

Note 2.— This appendix detailsthe form and proportionsofthe letters, numbers and symbols of mandatory
instruction markingsand information markingsona 20 cm grid.
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APPENDIX 4.

Note — See Chapter 3, Section 5.4, for specifications on the application, location and characteristics af signs.

1. Inscription heights shall conform to the following tabulation.

REQUIREMENTS CONCERNING DESIGN OF
TAXIING GUIDANCE SIGNS

Funway code

Minimmm character height

Information sign

be Mandatory Fumway exit and
e instruction sign nmway vacated signs Other signs
lor2 300 mm 300 mm 200 mm
Jord 400 mm 400 mm 300 mm

Note— Where a faxiway 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

200 mm
300 mm
400 mm

Stroke

32 mm
48 mm
64 mm

3. Stroke width for single letter shall be as follows:

Legend height

200 mm
300 min
400 mm

4. Sign luminance shall be as follows:

a) Where operations are conducted in runway visual range conditions less than a value of 800 m, average sign luminance

shall be at least:

Red 30 ed/m’

Yellow 150 ed/m’

White 300 cd/m®
15 APR 2012
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APPENDIX4. REQUIREMENTS CONCERNING DESIGN OF
TAXIING GUIDANCE SIGNS

Note.— See Chapter5, Section 5.4, for spec ificationson the application, locationand characteristics ofsigns.

1. Inscription heights shall conform to the following tabulation.

M inimum character height

Information sign

Runway code
number Runway exit and
Mandatory instruction sign runway vacated signs Other signs
lor?2 300 mm 300 mm 200 mm
3or4d 400 mm 400 mm 300 mm

Note.— Where a taxiway location sign isinstalled 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:

Stroke
Legend height
32 mm
200 mm 48 mm
300 mm 64 mm
400 mm
3. Stroke width for single letter shallbe as  follows:
Legend height Stroke
200 mm 32 mm
300 mm 48 mm
400 mm 64 mm

4. Sign luminance shall be as follows:

a) Where operations are conducted in runway visual range conditions less than a value of 800 m, average sign luminance shall

be at least:

Red 30 cd/m?
Yellow 150 cd/m?
White 300 cd/m?

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:
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Red 10 cd/n?
Yellow 50 cd/m?
White 100 cd/m?

Note.— In runway visual range conditions less than a value of 400 m, there will be some degradation inthe performance of
signs.

5. The luminance ratio between red and white elements of a mandatory sign shall be between 1.5 and 1:10.

6. The average luminance of thesign is calculated by establishing grid points as shown in Figure A4-1 and using the
luminance values measured at all grid points located within the rectangle representing the sign.

7. The average value is the arithmetic average of the luminance values measured at all considered grid points.

Note.— Guidance on measuring the average luminance of a sign is contained in the Aerodrome Design Manual (Doc
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 A4-2. The
width of characters and the space between individual characters shall be determined as indicated in Table A4-1.

10. The face height of signs shall be as follows:

Legend height Face height (min)
200 mm 400 mm
300 mm 600 mm
400 mm 800 mm

11. The face width of signs shall be determined using Figure A4-3 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 mwhere the code number is 3 or 4; and
b) 1.46 mwhere the code number is 1 or 2.

Note.— Additional guidance on determining the face width of a sign is contained in the Aerodrome Desigh Manual (Doc
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 yellow border on a stand-alone 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.
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X b X X X X X X on,
“““““““““““““““““““““““““““ s e 3
| 7.5 cm
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e
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Note I.— 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 jor mandatory instruction signs and vellow for direction and
destination signs) as follows:

a) Startingatthetop left cornerof the sign face, establish a reference grid pointat 7.5 cm from the left edge and the top
of the sign face.

b) Createa grid of 15 cm spacing horizontally and vertically fromthe reference grid point. Grid pointswithin 7.5 cm of
the edge of the sign face shall be excluded.

c) Where the last pointina row/column of grid pointsis located between 22.5 cm and 15 cm from the edge of the sign
face (butnotinclusive),an additional pointshall be added 7.5 cm from this point.

d) Where agrid pointfalls 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 thateach character includesat least five evenly spaced grid
points.

Note 3.— Where one unitincludestwo types of signs, a separate grid shall be established for each type.

Figure A4-1. Grid points for calculating average luminance of a sign
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Figure A4-2. Forms of characters
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K
N
0

Figure A4-2. (cont.)
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T
W
L

Figure A4-2. (cont.)
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J
6
9

Figure A4-2. (cont.)
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S
U
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I
11
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I

1

Runway vacated sign

NO ENTRY sign

Figure A4-2.

15APR 2012

Note.

Existing NO ENTRY signs not

conforming to these dimensions are to be
replaced not later than I January 2012.

(cont.)
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Note I.— The arrow stroke width, diameter of the dot,
and both width and length of the dash skall be proportioned
fo the character stroke widths.

Note 2— The dimensions of the arrow shall remain
constant for a parficular sign size, regardless of orienfation.

Arrow, dot and dash

Figure A4-2
H,r2 4
= _
iy Hiy
10-28 || 10 |-
le2 H,I2
A. Sign with two runway designators B. Sign with one runway designator

Figure A4-3. Sign dimensions
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Table A4-1. Letter and numeral widths and space between letters or numerals

a) Letter to letter code number ) Width of letter
Following Letter Letter height (mm)
200 300 400
Preceding B D.EF Letter
Letter H, LK, L, C, G0, AT, Wikth (mm})
M,N, PR, U Q,5%Z VWY 2 170 255, 240
Code number B 137 205 274
- 137 205 274
A 2 2 4
B 1 3 3 o 137 205 74
cC 2 2 3 E 124 186 248
D 1 5 2 F 124 186 248
E - '2' 3 G 137 205 274
F 5 o 3 H 137 205 274
e 1 ‘2' 2 I 32 45 64
H 1 1 2 J 127 190 254
| 1 1 3 K 140 210 80
J 1 1 2 L 124 186 245
K 9 2 3 M 157 236 314
L : 5 4 M 137 205 274
M ‘{ 1 3 O 143 214 i
N 1 1 2 P 137 205 74
o 1 2 2 Q 143 214 286
p 1 5 5 R 137 205 274
Q 1 3 3 5 137 205 274
R 1 o 2 T 124 186 245
- 1 '2' 2 u 137 205 74
T 5 S p v 152 229 04
U 1 ‘1' 2 W 178 267 356
" 5 2 4 X 137 205 74
W T, 3 4 Y 171 257 M2
% 5 5 3 z 137 205 274
Y 2 2 4
il 2 2 3 e) Width of numeral
Mumeral height {mm)
by} Numeral to numeral code number Wumeral 200 300 400
Following numker Width (mm)
Preceding 2,3, 6, 1 50 74 98
Mumeral 1,5 8,90 4 7 2 137 205 274
3 137 205 274
Code number 4 149 774 298
1 1 1 2 5 137 205 274
2 1 2 2 [ 137 205 274
3 1 2 2 7 137 205 74
4 2 2 4 8 137 205 74
5 1 2 2 9 137 205 74
[ 1 2 2 0 143 214 286
T 2 2 4
] 1 2 2
g 1 4 2 INSTRUCTIONS
i] 1 2 2
1. To determine the proper SPACE between letters or numerals, cbhiain the
¢) Space between characters code number from table a) or b) and enter table c) for that code number
- N to the desired letter or numeral height.
- Letter height (mm) 2. The space between words or groups of characters forming an abbreviation
Code No. 200 200 400 or symbol should be equal to 0.5 to 0.75 of the height of the characters
Space (mmy used except that where an amow is located with a single character such as
1 a5 71 96 A = the space may be reduced to not less than one guarter of the height
2 a8 57 76 of the character in order to provide a good visual balance.
3 a5 a8 50 3. Where the numeral follows a letter or vice versa use Code 1.
4 13 19 25 4. Where a hyphen, dot, or diagonal stroke follows a character or vice versa
use Code 1.
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Figure A4-2. Forms of characters
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Figure A4-2. (cont.)
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Figure A4-2. (cont.)
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Runway vacated sign

Note.— EXxisting NO ENTRY signs not
conforming to these dimensions are to be
replaced not laterthan 1 January 2012.

NO ENTRY sign

Figure A4-2. (cont.)
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Note 1.— The arrow stroke width, diameter of the dot,
and both width and length of the dash shall be proportioned
to the character stroke widths.

Note 2.— The dimensions of the arrow shall remain constant for a
particular sign size, regardless of orientation.

Arrow, dot and dash

Figure A4-2

A.Sign with tworunway designators B.Signwithonerunway designator
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Tabl
a) Letter to letter code number d) Width of letter
Following Letter Letter height (mm)
Preceding B,D,E, F, Letter 200 300 400
Letter H LK L, C.G,0, AT Width (mm)
M, N,P,R, U Q,S, X2 V,W,Y A 170 755 390
Code number B 137 205 274
C 137 205 274
g i ; ; D 137 205 274
c 9 9 3 E 124 186 248
D 1 ) ) F 124 186 248
E 9 ) 3 G 137 205 274
H 137 205 274
F 2 2 3
G 1 ) 9 | 32 48 64
H 1 1 ) J 127 190 254
| 1 1 9 K 140 210 280
; 1 1 ) L 124 186 248
K 9 ) 3 M 157 236 314
L 5 ) 4 N 137 205 274
M 1 1 9 0 143 214 286
N 1 1 ) P 137 205 274
o 1 2 5 Q 143 214 286
P 1 ) ) R 137 205 274
0 1 9 5 S 137 205 274
R 1 ) ) T 124 186 248
S 1 ) 5 U 137 205 274
T 5 ) 4 \ 152 229 304
U 1 1 ) W 178 267 356
v 9 ) 4 X 137 205 274
W 2 ) 4 Y 171 257 342
X 2 2 3 z 137 205 274
Y 2 2 4
z 2 2 3 e) Width of numeral
Numeral height (mm)
b) Numeral to numeral code number Numeral 200 300 400
Following numher Width (mm)
Preceding 2, 3,6, i 50 74 98
Numeral 1,5 8,9,0 4,7 2 137 205 274
3 137 205 274
Code number 4 149 224 208
1 1 1 2 5 137 205 274
2 1 2 2 6 137 205 274
3 1 2 2 7 137 205 274
4 2 2 4 8 137 205 274
5 1 2 2 9 137 205 274
6 L 2 2 0 143 214 286
7 2 2 4
8 1 2 2
9 1 2 2 INSTRUCTIO NS
0 1 2 2
1. To determine the proper SPACE between letters or numerals, obtain the
c) Space between characters code number from table a) or b) and enter table c) for that code number
to the desired letter or numeral height.
Letter height (mm) 2.  The space between words or groups of characters forming an
Code No. 200 300 400 abbreviation or sy mbol should be equal to 0.5 to 0.75 of the height of the
Space (nm) characters used except that where an arrow is located with a single
character such as ‘A o, the space may be reduced to not less than one
1 48 71 96 quarter of the height of the character in order to provide a good visual
2 38 57 76 balance.
3 25 38 50 )
3. Where the numeral follows a letter or vice versa use Code 1.
4 3 19 2 4. Where a hy phen, dot, or diagonal stroke follows a character or vice
cd 1
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e A4-1. Letter and numeral widths and space between letters or numerals
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T.6ocm 15.0am T.0 cm
A T
7.6 em :
x X X x X r x!
15.0cm i
2 X X X x x X S i
|
X X X X X X X X i
|
|
X X X X X X r x|
FS5cm | !
X X X X e X X X,
i | 75em
T.5em

Nate 1.— The average lwminance of @ sign (s caleniafed by estabiishing grid poinls on  sign face showing vpleal inscriplions
and a backeround of the appropriaie colowr fred for mandalory imstruction signs and vellow for direction and destinalion signs)
as follows:

@) Slarting al ihe fop leit corner a the sien face, establish a refevence grid pomit al 7.5 cm from e Tefi edee and he lop af he
SN Jiace.

Bl Creale a prid of 15 em spacing horizontally and verfically from (he reference prid poinl. Grid poinls within 7.5 cm af he
edpe of ihe sign face shall be exchwled.

o) Where the lasi poinl in a rowscolumn ol grid poinls s focaled belween 22.5 cm and 15 cm from the edge of the slgn face
(ol nat imciusive), an additional point shall be added 7.5 cm fom s poinl,

i,

_—

Where a grid poinl falls on the bowndary af a chavacter and the hackground, the grid point shall be shighily shified (o be
compietely oulside the charvacler.

Nate 2.— Additonal grid poinis may be required fo ensure thal each characier includes al leasi five evenly spaced grid poinis.
Nate 3.— Where ane unil mciudes two Dipes af signs, a separale grid shall be estabiished for each (vpe.

Figure 4.1  Grid peints for calculating average luminance
of a sign
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Figure 4.2  Fonms of characters
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Figure 4.2 icont.)
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T
W
L

Figure 4.2 (cont.)
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J
6
9

Figure 4.2 qcont.)
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Figure 4.2  icont.)
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s ————_
-
m o mEmE " imEEE" " mmEm " jmmEm " jmEEE" I

Runway vacated mign

NO ENTRY »ign

Nale I.— The arrow stroke widih, diameter of e dol, and both
width and lengih of the dash shall be praportioned io the character
strofe widiis,

Note 2.— The dimensions af the arrow sha ll remain constani for
a parficylar sign size, regavdiess of orfeniation.

Arrow, dot and desh

Figure 4.2 (cont.)
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Table 4 -1 Letterand numeral widths and space between letters or numerals

a) Lettertoletter code number d) Width of letter
Following Letter Letterheight (mm)
Preceding Letter B,D,E,F Letter
H. I, K, LM, C, GO AT, 200 300 400
N,P,R, U Q.S X, Z V, W,Y
Code number Width (mm)
A 2 2 4 A 170 255 340
B 1 2 2 B 137 205 274
C 2 2 3 C 137 205 274
D 1 2 2 D 137 205 274
E 2 2 3 E 124 186 248
F 2 2 3 F 124 186 248
G 1 2 2 G 137 205 274
H 1 1 2 H 137 205 274
[ 1 1 2 ] 32 48 64
J 1 1 2 J 127 190 254
K 2 2 3 K 140 210 280
L 2 2 4 L 124 186 248
M 1 1 2 M 157 236 314
N 1 1 2 N 137 205 274
) 1 2 2 [0) 143 214 286
P 1 2 2 P 137 205 274
Q 1 2 2 Q 143 214 286
R 1 2 2 R 137 205 274
S 1 2 2 S 137 205 274
T 2 2 4 T 124 186 248
U 1 1 2 U 137 205 274
\Y 2 2 4 \Y 152 229 304
W 2 2 4 W 178 267 356
X 2 2 3 X 137 205 274
Y 2 2 4 Y 171 257 342
Z 2 2 3 Z 137 205 274
b) Numeral to numeral code number e) Width of numeral
Preceding Following number Numeral height (mm)
Numeral 15 [ 236,890 ] 47 Letter 200 300 400
Code number Width (mm)
1 1 1 2 1 50 74 98
2 1 2 2 2 137 205 274
3 1 2 2 3 137 205 274
4 2 2 4 4 149 224 298
5 1 2 2 5 137 205 274
6 1 2 2 6 137 205 274
7 2 2 4 7 137 205 274
8 1 2 2 8 137 205 274
9 1 2 2 9 137 205 274
0 1 2 2 0 143 214 286
) Space between characters INSTRUCT IONS
Letter Height (mm) 1. To determine the proper SPACE between letters or
Code No. 200 300 400 numerals, obtainthe code number fromtable aor band
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Space (mm) enter table C forthat code number tothe desired letter
1 48 71 96 or numeral height
2 38 57 76 2. The space between words or groups of charaters
3 25 38 50 formingan abbreviation or symbol shall be equal to 0.5
4 13 19 26 to 0.75 ofthe height of the characters used except that
where an arrow is located with a single character such
as'A —', the space may be reduced to not lessthan one
quarter of the charater of the heightin ordertoprovide
a good visual balance.
3. Where the numeral follows letteror vice versause Code
4. 1
Where a hyphen, dot, or diagonal stroke follows a
character orvice versa use Code 1.
H
ﬁ.' H
A Blign with two rumway doskgnadar B. Bign with ena mnway £ celgnater
Figure 4.3 Sign dimensions
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APPENDIXS5.

AERONAUTICAL DATA QUALITY REQUIREMENTS

PRIMORDIAL ENERGY LTD

Table A5-1. Latitude and longitude

Accuracy

Integrity

Latitude and longitude

Aerodrome refereNCe POINT .....uiviuveiceoso s er st s st st

Navaids located at the @erodromE ... i esee sttt sesr s

ODSEACIES INATBA 3 ...ttt set et ettt st sttt e sr e n st et st bttt et st et e

Obstacles in Area 2 (the part within the aerodrome boundary) ........ccuvminan.

RUNWAY thIESNOIUS ...t e e e

Runway end (flight path alignment POiNt) ...

RUNWay CENtIe TN POINES ... ir st s st

Runway -holding POSITION ..ot e

Taxiway centre line/parking guidance line POINES ........ommemrsmmsmeie e

Taxiway intersection Marking liNe ... v

EXit QUIAANCE 1IN ...t st s e e et

Apron boundaries (POIYGON) ...t st

De-icing/anti-icing facility (DOIYQON) ..o s

Aircraft stand pointS/INS CheCKPOINES ..ot

Datatype

30m

3m

surveyed
0.5m

surveyed

5m
surveyed

Im
surveyed

Im
surveyed

1m
surveyed
0.5m
surveyed
0.5m
surveyed
0.5m
surveyed
0.5m
surveyed
1m
surveyed
1m
surveyed
0.5m

Classification

1x10°

surveyed/calculated routine

1x10°
essential
1x10°
essential
1x10°
essential
1x108
critical

1x10°®
critical

1x108
critical

1x10°®
critical

1x10°
essential
1x10°
essential
1x10°
essential
1x103
routine

1x10°3
routine

1x1073
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Note 1.— See Annex 15, Appendix 8,for ~ graphicalillustrations ofobstacle data collection surfacesand criteria used to
identify obstaclesin the defined areas.

provision 10.6.1.2, concerning the availability,asof 18 November 2010, of 3

Note 2.— Implementation of Annex 15, s 9 ° ‘
specificationswould be facilitated by appropriate advance planning for the

obstacle data according to Area 2 and Area
collection and processing of such data.
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Table A5-2, Elevatiow'altitude heizht

Acouracy IntezTity

Elevation aktinade height Dana 1'_|-'_|:|-E Clazsification
ASTOTOME IEVETON -\ .o 0.5m 1=107
surveyed eszential
WiG5-84 geoid nndulation at sercdrome alewation poSILON ....c..oeeweec e 05m 1= 10
surveyed eszantial
Funmway threshold, non-precizsion appreaches 05m 1=107°
surveyed eszential
WiGE5-84 geoid nndulation at moway threshold, non-precision approaches ... 05m 1= 10"
surveyed eszential
Fomway threshold, precizion approaches .. 0.25m 1= 10"
surveyed crifical
WiE5-84 geoid nndulaton at ronway threshold precizion spproaches 025 m 1= 107
surveyed critical
Fonway cemiTe Hme POiIiTs . .o e e e et et s e enee e 0.25m 1= 10"
surveyed crimical
Taxiway cenire line/parking suwidance line poinms ..o lm 1= 10
surveyed eszeniial
Ohbstacles in Area 2 im 1107
{the part within the serodrome BOWmARTY) oo surveyed eszential
ODBSEACIES I ATBE 3 .o 0.5m 1107
surveyed eszantial
Distance measuring equipment‘precizion (DMEP) im 1 10r¥
surveyed eszeniial

Note 1 — See Anmex 13, Appendix 8, for graphical illustrations of obstacle data collection surfaces and criteria used to
identify obstacles in the defined areas.

Note 2.— Implementation of Annex 13, provizion 1061 2, concerming the availabilicv, as of 18 Nevember 2010, of
obstacle data according to Area 2 and Area 3 specificationz would be facilitated by appropriate advance planning for the
collection and processing of such dara.
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Table A5-3. Dechnation and magnetic variation
Acommacy Intepmity
Declination variation Diata type Clazsification
Aerpdrome MAFNSTC VETIEITOL .o 1 degres ] = 107
surveyed 255enTLal
IL.5 localizer snienns MAFMETic VATEOOW .. oo 1 degree ] = 107"
surveyed 2ssential
MLS azimurh antenns Magmetic WAL ..o oocoo e 1 degree ] = 107"
surveyved 2s5ential
Table A5-4, Bearing
Aromacy Int=prity
Eearing Data type Classification
IS localizer aligmimsnt ... 171040 degTea 1= 107"
surveyed asgential
MLS zero azimmth alignmant . 1/100 degres 1= 1075
surveyed asgential
Bumway bearng (TIme) ... 1/100 degres 1= 107
surveyed Tontne

15 APR 2012

Page APP5-3



Manual of Aerodrome Standards - CAAB ANO (AD) Al

15 APR 2012 Page APP5-3



Manual of Aerodrome Standards - CAAB ANO (AD) Al

15 APR 2012 Page APP5-3



Manual of Aerodrome Standards - CAAB ANO (AD) Al

15 APR 2012 Page APP5-3



Manual of Aerodrome Standards - CAAB ANO (AD) Al

15 APR 2012 Page APP5-3



Manual of Aerodrome Standards - CAAB ANO (AD) Al

15 APR 2012 Page APP5-3



Manual of Aerodrome Standards - CAAB ANO (AD) Al

15 APR 2012 Page APP5-3



Manual of Aerodrome Standards - CAAB ANO (AD) Al

15 APR 2012 Page APP5-3



Manual of Aerodrome Standards - CAAB ANO (AD) Al

15 APR 2012 Page APP5-3



Manual of Aerodrome Standards - CAAB ANO (AD) Al

15 APR 2012 Page APP5-3






Manual of Aerodrome Standards - CAAB ANO (AD) A1

Table AS-5, Length'diztance’ dimenzion

Accuracy IntegTity
Length/distance’dimension Dafa type Classification

FUWRY DEIEEI ..ot ee e eeeeeseceeeneens lm 1=107%
surveyed critical

Bommway Wt e lm 1« 100%
surveyed essantial

Displaced threshold BiSTEIE ..o e lm 1=10°
surveyed routing

Stopway leneth amd WG e lm 1« 10r%
surveyed critical

Clearway 1820 A0 WL ©..vcvoeeoeeo oo s eeece s eeeeceeescec s s eeseceenncecs lm 1=10°
surveyed essential

Landing distamre SVEILBIE .. .oooo.ooooemoeceeeee oo eesereeeeees lm 1=107%
surveyed critical

Take0fF T EVETADIE . oooo.ooo oo ee s ee s eceesncecs lm 1=107%
surveyed critical

Take-off distance available . lm 1=107"
surveyed critical

Apcelerate-stop distance available ..o lm 1=107"
surveyed critical
Fmmway shoulder width ... lm 1=10°
surveyed espential
TREIWEY WA oo ees e eseeeesecoeee e seeeeseceessrens lm 1=107°
surveyed essantial
B T T T S lm 1=107°
surveyed essantial
IL5 localizer antenna-rumway end, GISTANCE ..o im 1 =107
calenlated roufing
IL5 glide slope antenna-threshold, distance along centme line ... im 1=107
calenlated routing
IL5S marker-threshold distamee ... im 1=107°
calenlated eszantial
ILS DME antenna-threshold, distance along cenmre lime . im 1=107°
calonlated essantial
MLS szimuth antenna-runway end, dISAICE .o im 1 =107
calenlated routing
MLS elevation antenna-threshold distance along cenme g .o, im 1 =107
calenlated roufing

MLS DME'P antenna-threshold, distance along centre lime ... im 1 =107
calenlated essantial
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Table A5-5. Length/distance/dimension

Accuracy Integrity

Length/distance/dimension Datatype Classification
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Appendix 5 Annex 14 — Aerodromes
RUNWAY TEBNGEN ...t e s s s s s surveyed routine
im 1x108
RUNWEY WL ... e s e surveyed critical
im 1x10°
surveyed essential
im 1x10°%
surveyed critical
im 1x108

Displaced threshold diSTANCE .........cue i s

Stopway length and WIdth ... s

Clearway 1NGEh AN WIHEN .........oooooceees e surveyed critical
im 1x10°®
Landing distance available ... oo st surveyed critical
im 1x10°®
Take-0ff rUN AVAIIADIE ......oooeoeeeceee oo s s s surveyed critical
im 1x10°
Take-Off diStANCE AVAIIADIE ........cooececee st et et surveyed essential
im 1x10°
Accelerate-stop distance aVailable ... surveyed essential
im 1x10°
RUNWAY SNOUIIEE WITEN ... e et e surveyed essential
3m 1x10°

TAXAWAY WILN ...t e calculated routine
3m 1x10°

calculated routine
3m 1x10°

ILS localizer antenna-runway end, diSTANCE .........o.wuuemosoeosnossmsssesseosses s calculated essential

3m 1x10°

ILS glide slopeantenna-threshold, distance along centre ine ..........o.uwuurmun. calculated essential
3m 1x1073

calculated routine
3m 1x10°

calculated routine
3m 1x10°

calculated essential
im 1x 108

Taxiway ShOUIAEr WL ..ottt s

ILS marker-threShold diSTANCE .......cu ittt sttt st ne e

ILS DM E antenna-threshold, distance along centre line ...

M LS azimuth antenna-runway end, diStaNCe .........uuummmrmieimm o s

MLS elevation antenna-threshold, distance along centre line ........cuvvmmunnnn.

M LS DM E/P antenna-threshold, distance along centre line ........c.ouumunenn.

surveyed critical

im 1x10°
surveyed essential

1m 1x10°
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Height of structure in metres above ground level

Note.— High-intensity obstacle lighting is recommended on structureswith a height of more than 150 m above ground
level. If medium-intensity lighting isused, marking will also be required.

Figure A6-1. Medium-intensity flashing-white obstacle lighting system, Type A



Height of structure in metres above ground level

Note.— For night-time use only.

Figure A6-2. Medium-intensity flashing-red obstacle lighting system, Type B



Height of structure in metres above ground level

Note.— For night-time use only.

Figure A6-3. Medium-intensity fixed-red obstacle lighting system, Type C



Medium-intensity obstacle light
Type B <50 cd/m2

Type A > 50 cd/m .

Low-intensity obstacle light
Type B < 50 cd/m :

Height of structure in metres above ground level

Note.— High-intensity obstacle lighting is recommended on structures with a height of more than 150 m above ground
level. If medium-intensity lighting isused, marking will also be required.

Figure A6-4. Medium-intensity dual obstacle lighting system, Type A/Type B



Medium-intensity obstacle light
TypeC < 50 cd/m?

TypeA > 50 cd/m .

Medium-intensity obstacle light
TypeC <50 cd/m

Height of structure in metres above ground level

Note.— High-intensity obstacle lighting is recommended on structures with a height of more than 150 m above ground
level. If medium-intensity lighting isused, marking will also be required.

Figure A6-5. Medium-intensity dual obstacle lighting system, Type A/Type C
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Figure A6-6. High-intensity flashing-white obstacle lighting system, Type A
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Figure A6-7. High-/medium-intensity dual obstacle lighting system, Type A/Type B
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Figure A6-8. High-/medium-intensity dual obstacle lighting system,
APPENDIX 5. AERONAUTICAL DATA QUALITY REQUIREMENTS
Table A5-1. Latitude and longitude
Latitu | Accuracy | Integrit
deand | Datatype |y
longit Classifi
ude cation
Aerod | 30 m 1x107°
rome surveyed/c | routine
refere | alculated

ANO(AD) A.1

525 m

630 m
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ANO(AD) Al

nce
point

Navai
ds
locate
d at
the
aerodr
ome

3m
surveyed

1x107°
essentia
I

Obstac
lesin
area3

05m
surveyed

1x10°
essentia
|

Obstac
lesin

area?2
(the
part
within
the
aerodr
ome
bound

ary)

3m
surveyed

1x10°
Essenti
al

Runw
ay
thresh
olds

Im
surveyed

1x10°
critical

Runw
ay end
(flight
path
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ent
point)

Im
surveyed

1x10°
critical

Runw
ay
centre
line
points

Im
surveyed

1x10°
critical

Runw
ay
holdin
g ..
positio
n

05m
surveyed

1x10°
critical

Taxiw
ay
centre
line/pa
rking
guidan
celine
points

05m
surveyed

1x107
essentia
|

Taxiw
ay
interse
ction

05m
surveyed

1x10°
essentia
|
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ANO(AD) Al

marki
ng line

Exit
guidan
celine

05m
surveyed

1x107°
essentia
I

Apron
bound
aries

(polyg
on)

05m
surveyed

1x10°
routine

De-
icing/a
nti-
icing
facilit

y
(polyg
on)

Im
surveyed

1x107
routine

Aircra
ft
stand-
points/
INS
check-
points

05m
surveyed

1x10°
routine

9 JANO5

Table A5-2 Elevation/Altitude/Height

Page APP5-1

Elevation/altitude/height Accuracy Integrity
Datatype Classification
Aerodrome elevation 05m 1x10°
surveyed essential
WGS-84 geoid undulationat aerodrome elevation | 0.5 m 1x10°
position surveyed essential
Runway thresholds, non-precisionapproaches 05m 1x10°
surveyed essential
WGS-84 geoid undulationat runway threshold, 05m 1x10°
non-precision approaches surveyed Essential
Runway threshold, precisionapproaches 0.25m 1x10°
surveyed critical
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ANO(AD) Al

WGS-84 geoid undulationat runway threshold, 0.25m 1x10°
precision approaches surveyed critical
Runway centre line points 0.25m 1x10°
surveyed critical
Taxiway centre line/parking guidance linepoints | 1 m 1x10°
surveyed essential
Obstaclesin area 2 (the part within the aerodrome | 3 m 1x10°
boundary) surveyed essential
Obstaclesin area3 0.5m 1x10°
surveyed essential
Distance measuring equipment/precision 3m 1x10°
(DME/P) surveyed essential
9 JANO5 Page APP 5-2
Table A5- 3. Declination and magnetic variation
Declination/variation Accuracy Integrity
Datatype Classification
Aerodrome magnetic variation 1 degree 1x10”
surveyed essential
ILS localizer antennamagnetic variation 1 degree 1x10°
surveyed essential
MLS azimuth antennamagnetic variation 1 degree 1x10°
surveyed essential

Table A5-4. Bearing
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ANO(AD) Al

Bearing Accuracy Integrity
Datatype Classification
ILS localizer alignment 1/100 degree 1x10°
surveyed essential
MLS zero azimuth alignment 1/100 degree 1x10°
surveyed essential
Runway bearing (True) 1/100 degree 1x10°
surveyed routine
9 JANO5 Page APP5-3
Table A5-5. Length/Distance/Dimension
Length/distance/dimension Accuracy Integrity
Datatype Classification
Runway length 1m 1x10°®
surveyed critical
Runway width 1m 1x10°
surveyed essential
Displaced threshold distance im 1x10°
surveyed routine
Stopway length and width im 1x10°
surveyed critical
Clearway length and width 1m 1x10°
surveyed essential
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ANO(AD) Al

Landing distance available 1m 1x10°
surveyed critical
Take-offrun available 1m 1x10°
surveyed critical
im 1x10°
Take-off distance available surveyed critical
Accelerate-stop distance, available 1m 1x10°
surveyed critical
Runway shoulderwidth 1m 1x10°
surveyed essential
Taxiway width im 1x10°
surveyed essential
Taxiway shoulder width 1m 1x10°
surveyed essential
ILS localizer antenna-runway end, distance 3m 1x10°
calculated routine
ILS glide slope antenna-threshold, distancealong | 3 m 1x10°
centre line calculated routine
ILS markers-threshold distance 3m 1x10°
calculated essential
ILS DME antenna-threshold, distancealong centre [ 3 m 1x10°
line calculated essential
MLS azimuth antenna-runway end, distance 3m 1 %107
calculated routine
MLS elevation antenna-threshold, distance along 3m 1x10°
centre line calculated routine
MLS DME/P antenna-threshold, 3m 1x10°
distance alongcentre line calculated essential

9 JANO5
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ANO (AD) A.1
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400m

=om
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160 m

Halght of lights an simicture In matres above ground level

APPENDIX 6. LOCATION OF LIGHTS ON OBSTACLES

Nedlum-Intensity oketacla light Typa A // /
#/
// /
/ A
/ 7T
P
)/ A 7’ “ -~ = mﬂ-’f
& | —~
/0
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AR |
/ A .
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/ n_/‘f‘\l!f;#-“‘r ___.--15—_:._.—--'15'-5
|
0 4sm 105m 210m 35m 420 m 525m €3m

Helght of structure In metres abovs ground level

Nole.— High-iniensily obsiacle Nehiing s recommended on sivaclures wilh o height af more than 150 m above grownd Tevel,

I medium-iniensity lighting is used, marking wil also be reguived,

Figure 6.1

Medium-intensity flashing-white obstacle lighting system, Tyvpe A

15 APR 2012
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B30

BA m

o /f d
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% o I
£ n yﬁf // e ]
E op T
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Nole.— For nighi-lime use only.

Figure 6.2  Medium-intensity flashing-red obstacle lighting svstem, Tvpe B
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ANO (AD) A.1
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Far nighi-fime use anly.

Figure 6.3 Meadium-intensity fixed-red obstacle lighting svstem, Tyvpa C
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ANO (AD) A.1
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I medium-inlensity Neghitng s used, marking will also be reguired.

Highaniensily obsiacle lighiing Is recommended on siructures with a height of more than 130 m above ground level.

Figure 6.4 Medium-intensity dual obstacle lighting system, Type ATvpe B
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Note.— High-iniensify obsiacle Nghiing is recommended on siruchures with a helghl of more fhan 150 m above ground level,

I medium-intensily Hehiling (5 wsed, marking will alvo be reguired.

Figure 6.5

Medium-intensity dual obstacle lighting system, Type ATvpe C
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Figure 6.6 High-intensity flashing-white obstacle lighting system, Type A
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Figure 6.7 High-'medium-intensity dual obstacle lighting system, Type A/Type B
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APPENDIX 6. LOCATION OF LIGHTS ON OBSTACLES
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Nole.— High-iniensily obsiacle Nehiing s recommended on sivaclures wilh o height af more than 150 m above grownd Tevel,

I medium-iniensity lighting is used, marking wil also be reguived,

Figure 6.1

Medium-intensity flashing-white obstacle lighting system, Tyvpe A
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Figure 6.2  Medium-intensity flashing-red obstacle lighting svstem, Tvpe B
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Figure 6.3 Meadium-intensity fixed-red obstacle lighting svstem, Tyvpa C
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Highaniensily obsiacle lighiing Is recommended on siructures with a height of more than 130 m above ground level.

Figure 6.4 Medium-intensity dual obstacle lighting system, Type ATvpe B
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I medium-intensily Hehiling (5 wsed, marking will alvo be reguired.

Figure 6.5

Medium-intensity dual obstacle lighting system, Type ATvpe C
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APPENDIX 7.

FRAMEWORK FOR SAFETY MANAGEMENT SYSTEMS (SMS)

(This appendix specifies the framework for the implementation and maintenance of a safety management
system (SMS) by a certified aerodrome. An SMS is a management system for the management of safety
by an organization. The framework includes four components and twelve elements representing the
minimum requirements for SMS implementation. The implementation of the framework shall be
commensurate with the size of the organization and the complexity of the services provided. This
appendix also includes a brief description of each element of the framework.

1. Safety policy and objectives

1.1 Management commitment and responsibility
1.2 Safety accountabilities

1.3 Appointment of key safety personnel

1.4 Coordination of emergency response planning
1.5 SMS documentation

2. Safety risk manage ment

2.1 Hazard identification
2.2 Safety risk assessment and mitigation

3. Safety assurance

3.1 Safety performance monitoring and measurement

3.2 The management of change
3.3 Continuous improvement of the SMS

4. Safety promotion

4.1 Training and education
4.2 Safety communication

1. Safety policy and objectives
1.1 Management commitment and responsibility

The certified aerodrome shall define the organization’s safety policy which shall be in accordance with
international and national requirements, and which shall be signed by the accountable executive of the
organization. The safety policies hall reflect organizational commitments regarding safety; shall include a
clear statement about the provision of the necessary resources for the implementation of the safety policy;
and shall be communicated, with visible endorsement, throughout the organization. The safety policy
shall include the safety reporting procedures; shall clearly indicate which types of operational behaviours
are unacceptable; and shall include the conditions under which disciplinary action would not apply. The
safety policy shall be periodically reviewed to ensure it remains relevant and appropriate to the
organization.
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1.2 Safety accountabilities

The certified aerodrome shall identify the accountable executive who, irrespective of other functions,
shall have ultimate responsibility and accountability, on behalf of the certified aerodrome, for the
implementation and maintenance of the SMS. The certified aerodrome shall also identify the
accountabilities of all members of management, irrespective of other functions, as well as of employees,
with respect to the safety performance of the SMS. Safety responsibilities, accountabilities and authorities
shall be documented and communicated throughout the

organization, and shall include a definition of the levels of management with authority to make decisions
regarding safety risk tolerability.

1.3 Appointment of key safety personnel

The certified aerodrome shall identify a safety manager to be the responsible individual and focal point
for the implementation and maintenance of an effective SMS.

1.4 Coordination of emergency response planning

The certified aerodrome shall ensure that an emergency response plan that provides for the orderly and
efficient transition from normal to emergency operations and the return to normal operations is properly
coordinated with the emergency response plans of those organizations it must interface with during the
provision of its services.

1.5 SMS documentation

The certified aerodrome shall develop an SMS implementation plan, endorsed by senior management of
the organization, that defines the organization’s approach to the management of safety in a manner that
meets the organization’s safety objectives. The organization shall develop and maintain SMS
documentation describing the safety policy and objectives, the SMS requirements, the SMS processes and
procedures, the accountabilities, responsibilities and authorities for processes and procedures, and the
SMS outputs. Also as part of the SMS documentation, the certified aerodrome shall develop and maintain
a safety management systems manual (SMSM), to communicate its approach to the management of safety
throughout the organization.

2. Safety risk manage ment

2.1 Hazard identification

The certified aerodrome shall develop and maintain a formal process that ensures that hazards in
operations are identified. Hazard identification shall be based on a combination of reactive, proactive and
predictive methods of safety data collection.

2.2 Safety risk assessment and mitigation

The certified aerodrome shall develop and maintain a formal process that ensures analysis, assessment
and control of the safety risks in aerodrome operations.

3. Safety assurance

3.1 Safety performance monitoring and measurement
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The certified aerodrome shall develop and maintain the means to verify the safety performance of the
organization and to validate the effectiveness of safety risk controls. The safety performance of the
organization shall be verified in reference to the safety performance indicators and safety performance
targets of the SMS.

3.2 The manage ment of change

The certified aerodrome shall develop and maintain a formal process to identify changes within the
organization which may affect established processes and services; to describe the arrangements to ensure
safety performance before implementing changes; and to eliminate or modify safety risk controls that are
no longer needed or effective due to changes in the operational environment.

3.3 Continuous improvement of the SMS
The certified aerodrome shall develop and maintain a formal process to identify the causes of substandard

performance of the SMS, determine the implications of substandard performance of the SMS in
operations, and eliminate or mitigate such causes.

4. Safety promotion
4.1 Training and education
The certified aerodrome shall develop and maintain a safety training programme that ensures that

personnel are trained and competent to perform the SMS duties. The scope of the safety training shall be
appropriate to each individual’s involvement in the SMS.

4.2 Safety communication

The certified aerodrome shall develop and maintain formal means for safety communication that ensures
that all personnel carefully aware of the SMS, conveys safety-critical information, and explains why
particular safety actions are taken and why safety procedures are introduced or changed.
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ATTACHMENT A. GUIDANCE MATERIAL SUPPLEMENTARY TO MANUAL OF AERODROME STANDARD

1. Number, Siting and orientation of runways

Siting and orientation of runways

11 Many factorsshould be taken into accountin the determination of the siting and orientation of runways. Without
attempting to providean exhaustive list of these factors noran analysis of their effects, it appears useful to indicate those which
most frequently require study. These factors may be classified under four headings:

111 Type of operation. Attention should be paid in particular to whether the aerodrome is to be used in all
meteorological conditions oronly in visual meteorological conditions, and whether it is intended for use by day and night, or

only by day.

1.1.2 Climatological conditions. A study of the wind distribution should be made to determine the usability factor.
In this regard, the following comments should be taken into account:

a) Wind statistics used forthe calculation of the usability factor are normally available in ranges of speed and
direction,and the accuracy of the results obtained depends, to a large extent, on the assumed distribution of
observations within these ranges. In the absence of any sure information as to the true distribution, it is usual
to assume auniformdistribution since, in relation to the most favourable runway orientations, this generally
results in a slightly conservative figure for the usability factor.

b) The maximum mean cross-wind components given in Chapter 3, 3.1.2 refer to normal circumstances. There
are some factors which may require that a reduction of those maximumvalues be taken into account at a
particular aerodrome. These include:

0]

2)
3)
4)
5)

6)

7)

the wide variations which may exist, in handling characteristics and maximum permissible cross-
wind components,among diverse types of aeroplanes (including future types) within each of the
three groups given in 3.1.2;

prevalence andnature of gusts;

prevalence and nature of turbulence;

the availability ofa secondary runway;

the width of runways;

the runway surface conditions C water, snowand ice on the runway materially reduce the allowable
cross-wind component; and

the strength of the wind associated with the limiting cross-wind component.

A study should also be made of the occurrence of poor visibility and/or low cloud base. Account should be taken of their
frequency as well as the accompanying wind directionandspeed.

1.1.3 Topography ofthe aerodrome site, its approaches, and surroundings, particularly:

a) compliance with the obstacle limitation surfaces;

b) currentand future land use. The orientation and layout should be selected so as to protect as far as possible
the particularly sensitive areas such as residential, schooland hospital zones from the discomfort caused by
aircraft noise;
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C) currentand future runway lengths to be provided;
d) construction costs; and
e) possibility of installing suitable non-visual and visual aids for approach-to-land.

1.1.4 Airtrafficinthevicinityofthe aerodrome, particularly:

a) proximity of otheraerodromes or ATS routes;
b) traffic density;and
c) air traffic controland missed approach procedures.

Number of runwaysineachdirection

1.2 The number of runways to be provided in each direction depends on the number of aircraft movements to be
catered to.

2. Clearways and stopways

2.1 The decision to provide a stopway and/or a clearway as an alternative to an increased length of runway will
depend onthe physical characteristics of the area beyond the runway end, and on the operating performance requirements of the
prospective aeroplanes. The runway, stopway and clearway lengths to be provided are determined by the aeroplane take-off
performance, but a check should also be made of the landing distance required by the aeroplanes using the runway to ensure
that adequate runway lengthis provided for landing. The length of a clearway, however, cannot exceed half the length of take-
off run available.

2.2 Theaeroplane performance operating limitations require alength which is enough to ensure that the aeroplane
can, after starting a take-off, either be broughtsafely to astopor complete the take-off safely. Forthe purposeofdiscussion it is
supposed that the runway, stopway and clearway lengths provided at the aerodrome are only just adequate for the aeroplane
requiring the longest take-off and accelerate-stop distances, taking into account its take-off mass, runway characteristics and
ambient atmospheric conditions. Under these circumstances there is, for each take-off, a speed, called the decisionspeed; below
this speed, the take-off must be abandoned ifan engine fails, while above it the take-off must be completed. A very long take-
off run and take-off distance would be required to complete a take-off when an engine fails before the decision speed is
reached, because of the insufficient speed and the reduced power available. There would be no difficulty in stopping in the
remaining accelerate-stop distance available provided action is taken immediately. In these circumstances the correct course of
action would be to abandon the take-off.

2.3 On theotherhand, if an engine fails after the decision speed is reached, the aeroplanewill have sufficient speed
and power available to complete the take-off safely in the remaining take- off distance available. However, because of the high
speed, there would be difficulty in stopping the aeroplane in the remaining accelerate-stop distance available.

24 The decision speed is not a fixed speed for any aeroplane, but can be selected by the pilot within limits to suit
the accelerate-stop and take-off distance available, aeroplane take-off mass, runway characteristics, and ambient atmospheric
conditions at the aerodrome. Normally, a higher decision speed is selected as the accelerate-stop distance available increases.

25 A variety of combinations of accelerate-stop distances required and take-off distances required can be obtained
to accommodate a particularaeroplane, taking into account the aeroplane take-off mass, runway characteristics, and ambient
atmospheric conditions. Each combination requires its particular length of take-off run.

2.6 The most familiar case is where the decision speed is such that the take-off distance required is equal to the
accelerate-stop distance required; this value is known as the balanced field length. Where stopway and clearway are not
provided, these distances are both equal to the runway length. However, if landing distance is for the moment ignored, runway
is not essential forthe whole of the balanced field length, as the take-off run required is, of course, less than the balanced field
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length. The balanced field length can, therefore, be provided by a runway supplemented by an equal length of clearway and
stopway, instead of wholly as a runway. If the runway is used fortake-offin both directions, an equal length of clearway and
stopway has to be provided at each runwayend. The saving in runway length is, therefore, bought at the cost of a greater over-
all length.

2.7 In case economic considerations preclude the provision of stopway and, as a result, only runway and clearway
are to be provided, the runway length (neglecting landing requirements) should be equal to the accelerate-stop distance required
or the take-off run required, whicheveris the greater. The take-off distance available will be the length of the runway plus the
length of clearway.

2.8 Theminimum runway length and the maximum stop-way or clearway length to be provided may be determined
as follows, from the data in the aeroplaneflight manual for the aeroplane considered to be critical fromthe viewpoint of runway
length requirements:

a) if a stopway is economically possible, the lengths to be provided are those for the balanced field length. The
runway length is the take-off run required orthe landing distance required, whichever is the greater. If the
accelerate-stop distance required is greater than the runway length so determined, the excess may be
provided as stopway, usually at each end of the runway. In addition, a clearway of the same length as the
stopway must also be provided;

b) if a stopway is not to be provided, the runway length is the landingdistance required, or if it is greater, the
accelerate-stop distance required, which corresponds to the lowest practical value of the decision speed. The
excess ofthe take-off distance required over the runway length may be providedas clearway, usually at each
end of the runway.

2.9 In addition to the above consideration, the concept of clearways in certain circumstances can be applied to a
situation where the take-off distance required for all engines operating exceeds that required for the engine failure case.

210 The economy of a stopway can be entirely lost if, after each usage, it must be regraded and compacted.
Therefore, it should be designed to withstand at least a certain number of loadings of the aeroplane which the stopway is
intended to serve without inducing structural damage to the aeroplane.

3. Calculation of declared distances

3.1 Thedeclared distances to be calculated foreach runway direction comprise: the take-off run available (TORA),
take-off distance available (TODA), accelerate-stop distance available (ASDA), and landing distance available (LDA).

3.2 Wherearunway is not provided with a stopway or clearway and the threshold is located at the extremity of the
runway, the four declared distances should normally be equal to the length of the runway, as shown in Figure A-1 (A).

3.3 Where a runway is provided with a clearway (CWY), then the TODA will include the length of clearway, as
shown in Figure A-1 (B).

3.4 Where arunway is provided with a stopway (SWY), then the ASDA will include the length of stopway, as
shown in Figure A-1 (C).

3.5 Where a runway has a displaced threshold, then the LDA will be reduced by the distance the threshold is
displaced, as shown in Figure A-1 (D). A displaced threshold affectsonly the LDA forapproaches made to that threshold; all
declared distances for operations in the reciprocal direction are unaffected.

3.6 Figures A-1 (B) through A-1 (D) illustrate a runway provided with a clearway or a stopway or having a
displaced threshold. Where more than one ofthese features exist, then more than one of the declared distances will be modified
C butthe modification will follow the same principle illustrated. An example showing a situation where all these features exist
is shown in Figure A-1 (B).

3.7 A suggested format for providing information on declared distances is given in Figure A-1 (F). If a runway

15 APR 2012 Page AM1- 3



Manual of Aerodrome Standards - CAAB ANO (AD) A.l1

direction cannot be used fortake-off or landing, or both, becauseit is operationally forbidden, then this should be declared and
the words "not usable” or the abbreviation "NU" entered.

4, Slopes on a runway
4.1 Distance between slope changes
The following example illustrates howthedistance betweenslope changes is to be determined (see Figure A-2):
D for a runway where the codenumberis 3should beat least:

15000 (x BYy|+]lyB Z) m

[x B y| being the absolute numerical value ofx B y
|y B Z| being the absolute numerical value ofy B z
Assuming x=+0.01

Assuming y =B0.005

Assuming z=+0.005

then [x B y|= 0.015

thenlyBz =0.01

To comply with the specifications, D should be notless than:

thatis, 15 000 (0.015 + 0.01) m,
thatis, 15 000 x 0.025 = 375 m

4.2 Consideration of longitudinal and transverse slopes

When arunway is planned that will combine the extreme values forthe slopes andchanges in slope permitted under Chapter 3,
3.1.12 t0 3.1.18, astudy shouldbe made to ensure that theresulting surface profile will not hamperthe operation of aeroplanes.

4.3 Radio altimeter operating area

In order to accommodate aeroplanes making auto-coupled approaches and automatic landings (irrespective of weather
conditions)itis desirable that slope changes be avoided or kept to a minimum, on a rectangular area at least 300 mlong before
the threshold of a precision approach runway. The area should be symmetrical about the extended centre line, 120 m wide.
When special circumstances so warrant, the width may be reduced to no lessthan 60 m if an aeronautical study indicates that
such reductionwould notaffect the safety of operations of aircraft. This is desirable because these aeroplanes are equipped with
a radio altimeter for final height and flare guidance, and when the aeroplane is above the terrain immediately prior to the
threshold, the radio altimeter will begin to provide information to the automatic pilot for auto-flare. Where slope changes
cannot be avoided, the rate of change between two consecutive slopes should not exceed 2per cent per 30 m.

5. Runway surface evenness

5.1 Inadoptingtolerancesfor runway surface irregularities, the following standard of construction is achievable for
short distances of 3m and conforms to good engineering practice:

Except across the crown ofa camber or across drainage channels, the finished surface of the wearing course is to be of such
regularity that, when tested with a 3 m straight-edge placed anywhere in any direction on the surface, there is no deviation
greaterthan 3mm between the bottomofthe straight-edgeandthe surface of the pavement anywhere along the straight edge.

5.2 Cautionshould also be exercised when inserting runway lights or drainage grilles in runway surfaces to ensure
that adequatesmoothness ofthe surface is maintained.
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5.3 Theoperation of aircraft and differential settlement of surface foundations will eventually lead to increases in
surface irregularities. Small deviations in the above tolerances will not seriously hamper aircraft operations. In general, isolated
irreqularities of the order of 2.5cmto 3 cmover a 45 mdistance are tolerable. Exact information of the maximum acceptable
deviation cannot be given, as it varies with the type and speed of an aircraft.

5.4 Deformation of the runway with time may also increase the possibility ofthe formation of water pools. Pools as
shallowas approximately 3 mm in depth, particularly if they are located where they are likely to be encountered at high speed
by landing aeroplanes, can induce aquaplaning, which can then be sustained on a wet runway by a much shallower depth of
water. Improved guidance regarding the significant length and depth of pools relative to aquaplaning is the subject of further
research. It is, of course, especially necessary to prevent pools from forming whenever there is a possibility that they might
become frozen.

6. Determining and expressing the friction characteristics of snow- and ice-covered paved surfaces

6.1 Thereis an operationalneed forreliable and uniforminformation concerning the friction characteristics of ice-
and snow-covered runways. Accurate and reliable indications of surface friction characteristics can be obtained by friction
measuring devices; however, further experience is required to correlate the results obtained by such equipment with aircraft
performance, owing to the many variables involved, such as:aircraft mass, speed, braking mechanism, tire and under-carriage
characteristics.

6.2 The friction coefficient should be measured ifa run-way is covered wholly orpartly by snow orice and repeated
as conditions change. Friction measurements and/or braking actionassessments on surfaces other than runwaysshould be made
when an unsatisfactory friction condition can be expected on such surfaces.

6.3 The measurement of the friction coefficient providesthe best basis for determining surface friction conditions.
The value of surface friction should be the maximum value which occurs when a wheel is slipping but still rolling. Various
friction measuring devices may be used. As there is an operational need for uniformity in the method of assessing andreporting
runway friction conditions, the measurements should preferably be made with equipment which provides continuous measuring
of the maximum friction along the entire runway.

6.4 Intentionally left bank
6.5 The friction conditions of a runway should be expressed as "braking action information" in terms of the

measured friction coefficient pLor estimated braking action. Specific numerical p values are necessarily related to the design
and construction of each friction measuring device as well as to the surface being measured and the speed employed.
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6.6 Thetable belowwith associated descriptive terms was developed fromfriction data collected only in compacted
snowand ice and should not therefore be taken to be absolute values applicable in all conditions. If the surface is affected by
snoworice and the braking action is reported as "good", pilots should not expect to find conditions as good as on a clean dry
runway (where the available friction may well be greater than that needed in any case). The value "good" is a comparative
value and is intended to mean that aeroplanes should not experience directional control or braking difficulties, especially when
landing.

Estimated

Measured braking

coefficient action Code
0.40 and above Good 5
0.39t0 0.36 Mediumto good 4
0.35t00.30 Medium 3
0.29 t0 0.26 Mediumto poor 2
0.25 and below Poor 1

6.7 It has been found necessary to provide surface friction information for each third of a runway. The thirds are
called A, B and C. For the purpose of reporting information to aeronautical service units, section A is always the section
associated with the lower runway designation number. When giving landing information to a pilot before landing, the sections
are howeverreferred to as first, second orthird part of the runway. The first part always means the first third of the runway as
seen in the direction of landing. Friction measurements are made along two lines parallel to the runway, i.e. along a line on each
side of the centre line approximately 3 m or that distance from the centre line at which most operations take place. The
objective of the tests is to determine the mean friction value for sections A, B and C. In cases where a continuous friction
measuring device is used, themean values are obtained fromthe friction values recorded for each section. Thedistance between
each test point should be approximately 10 per cent of the usable length of the runway. If it is decided that a single test line on
one side of the runway centre line gives adequate coverage ofthe runway, then it follows that each third of the runway should
have three tests carried out on it. Test results and calculated mean friction values are entered in a special form.

Note. Where applicable, figures for stopway friction valueshouldalso be made available onrequest.

6.8 A continuous friction measuring device (e.g. Skiddometer, Surface Friction Tester, Mumeter, Runway Friction
Tester or Grip Tester), can be used for measuring the friction values for compacted snow- and ice-covered runways. A
decelerometer (e.g. Tapley Meter or Brakemeter - Dynometer) may be used on certain surface conditions, e.g. compacted
snow, ice and very thin layers of dry snow. Other friction measuring devices can be used, provided they have been correlated
with at least one of the types mentioned above. A decelerometer should not be used in loose snow or slush, as it can give
misleading friction values. Other friction measuring devices can also give misleading friction values under certain combinations
of contaminants and air/pavement temperature.
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6.9 Intentionallyleft bank
7. Determination of friction characteristics of wet paved runways

7.1 Thefriction ofa wet paved runway should be measured to:

a) verify the friction characteristics of new or resurfaced paved runways when wet (Chapter 3, 3.1.23);

b) assess periodically the slipperiness of paved runways when wet (Chapter 9, 9.4.5);

C) determine the effect on friction when drainage characteristics are poor (Chapter 9, 9.4.8); and

d) determine the friction of paved runways that become slippery under unusual conditions (Chapter 2,2.9.8).

7.2 Runways should be evaluated when first constructed or after resurfacing to determine the wet runway surface
friction characteristics. Although it is recognized that friction reduces with use, this value will represent the friction of the
relatively long central portion of the runway that is uncontaminated by rubber deposits fromaircraft operationsand is therefore
of operational value. Evaluation tests should be made on clean surfaces. If it is not possible to clean a surface before testing,
then for purposes of preparing an initial report a test could be made on a portion of clean surface in the central part of the
runway.

7.3 Friction tests of existing surface conditions should be taken periodically in order to identify runways with low
friction when wet. The CAA should define what minimum friction level it considersacceptable before arunway is classified as
slippery when wet and publish this value in the State=s aeronautical information publication (AIP). When the friction of a
runway is found to be below this reported value, then suchinformation should be promulgated by NOTAM. The CAA should
also establish a maintenance planning level, below which, appropriate corrective maintenance action should be initiated to
improve the friction. However, when the friction characteristics for either the entire runway ora portion thereof are below the
minimum friction level, corrective maintenance action must be taken without delay. Friction measurements should be taken at
intervals that will ensure identification of runways in need of maintenance or special surface treatment before the condition
becomes serious. The time interval between measurements will depend on factorssuchas: aircraft type and frequency of usage,
climatic conditions, pavement type, and pavement service and maintenance requirements.

7.4 For uniformity and to permit comparison with other runways, friction tests of existing, new or resurfaced
runways should be made with a continuous friction measuring device provided with a smooth tread tire. The device should have
a capability of using self-wetting features to enable measurements of the friction characteristics of the surface to be made at a
water depth of at least 1 mm.

7.5 When it is suspected that the friction characteristics of a runway may be reduced because of poor drainage,
owing to inadequate slopes or depressions, then an additional test should be made, but this time under natural conditions
representative of a local rain. This test differs from the previous one in that water depths in the poorly cleared areas are
normally greaterin a local rain condition. The test results are thus more apt to identify problemareas having low friction values
that could induce aquaplaning than the previous test. If circumstances do not permit tests to be conducted during natural
conditions representative of a rain, then this condition may be simulated.

7.6 Evenwhen the friction has been found to be above the level set by the CAA to define a slippery runway, it may
be known that under unusual conditions, such as aftera long dry period, the runway may have become slippery. When such a
condition is known to exist, then a friction measurement should be made as soon as it is suspected that the runway may have
become slippery.

7.7  Whentheresults ofany ofthe measurements identified in 7.3 through 7.6 indicate that only a particular portion
of a runway surface is slippery, then action to promulgate this information and, if appropriate, take corrective action is equally
important.

7.8 When conducting friction tests on wet runways, it is important to note that, unlike compacted snow and ice
conditions, in which there is very limited variation of the friction coefficient with speed, a wet runway produces a drop in
friction with an increase in speed. However, as the speed increases, the rate at which the friction is reduced becomes less.
Among the factors affecting the friction coefficient between the tire and the runway surface, texture is particularly important. If
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the runway has a good macro-texture allowing the waterto escape beneath the tire, then the friction value will be less affected
by speed. Conversely, a low macro-texture surface will produce a larger drop in friction with increase in speed. Accordingly,
when testing runways to determine their friction characteristics and whether maintenance action is necessary to improve it, a
speed high enough to reveal these friction/speed variations should be used.

Table A-L
Test equipment Test tire Test speed Test water Design Maintenance Minimum
(km/h) depth objective planning friction
(mm) for newsurface level level
Type  Pressure
(kPa)
(1) (2) (3) 4) (5) (6) (7
Mu-meter T railer A 70 65 1.0 0.72 0.52 0.42
A 70 95 1.0 0.66 0.38 0.26
Skiddometer Trailer B 210 65 1.0 0.82 0.60 0.50
B 210 95 1.0 0.74 0.47 0.34
Surface Friction B 210 65 1.0 0.82 0.60 0.50
Tester Vehicle B 210 95 1.0 0.74 0.47 0.34
Runway Friction B 210 65 1.0 0.82 0.60 0.50
Tester Vehicle B 210 95 1.0 0.74 0.54 0.41
TATRA Friction B 210 65 1.0 0.76 0.57 0.48
Tester Vehicle B 210 95 1.0 0.67 0.52 0.42
CGRIPTESTER C 140 65 1.0 0.74 0.53 0.43
Trailer Cc 140 95 1.0 0.64 0.36 0.2

7.9 The Aerodrome Standards requires CAABto specify two friction levels as follows:

a) a maintenance friction level belowwhich corrective maintenanceactionshould be initiated; and
b) a minimum friction level below which information that a runway may be slippery when wet should be made
available.

Table A-1 provides guidance on establishing the design objective for new runway surfaces and maintenance planning
and minimum friction levels for runway surfaces in use.

7.10 The friction values given aboveare absolute values andare intendedto be applied withoutany tolerance. These
values were developed froma research study conducted in a State. The two friction measuring tires mounted on the Mu-meter
were smooth tread and had a special rubber formulation, i.e. Type A. The tires were tested at a 15 degree included angle of
alignment along the longitudinal axis of the trailer. The single friction measuring tires mounted on the Skiddometer, Surface
Friction Tester, Runway Friction Testerand TATRA were smoothtreadand usedthe same rubber formulation, i.e. Type B. The
GRIPTESTER was tested with a single smooth tread tire having the same rubber formulation as Type B but the size was
smaller, i.e. Type C. The specifications of these tires (i.e. Types A, B and C) are contained in the ICAO Airport Services
Manual, Part 2. Friction measuring devices using rubber formulation, tire tread/groove patterns, water depth, tire pressures, or
test speeds different from those used in the programme described above, cannot be directly equated with the friction values
given inthe table. The values in columns (5), (6) and (7) are averaged values representative of the runway or significant portion
thereof. It is considered desirable to test the friction characteristics of a paved runway at more than one speed.

7.11 Other friction measuring devices can be used, provided they have been correlated with at least one test
equipment mentionedabove. The ICAO Airport Services Manual, Part 2 provides guidance onthe methodology for determining
the friction values corresponding to the design objective, maintenance planning level and minimum friction level for a friction
tester not identified in the above table.

8. Strips
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8.1 Shoulders

8.1.1 The shoulderofa runway or stopway should be prepared or constructed so as to minimize any hazard to an
aeroplane running offthe runway or stopway. Some guidance is given in the following paragraphs on certain special problems
which may arise, and on the further question of measures to avoid the ingestion of loose stones or other objects by turbine
engines.

8.12 In some cases, the bearing strength of the natural ground in the strip may be sufficient, without special
preparation, to meet the requirements for shoulders. Where special preparation is necessary, the method used will depend on
local soil conditionsand the mass ofthe aeroplanes the runway is intended to serve. Soil tests will help in determining the best
method of improvement (e.g. drainage, stabilization, surfacing, light paving).

8.1.3 Attention should also be paid when designing shoulders to prevent the ingestion of stones or other objects by
turbine engines. Similar considerations apply here to those which are discussed for the margins of taxiways in the ICAO
Aerodrome Design Manual, Part 2, both as to the special measures which may be necessary and as to the distance over which
such special measures, if required, should be taken.

8.1.4 Whereshoulders have been treated specially, eitherto provide the required bearing strength or to prevent the
presence of stones ordebris, difficulties may arise because of a lack of visual contrast between the runway surface and that of
the adjacent strip. This difficulty can be overcome eitherby providing agood visual contrast in the surfacing of the runway or
strip, or by providing a runway side stripe marking.

8.2 Objects on strips

Within the general area of the strip adjacent to the runway, measuresshould be taken to prevent an aeroplane=s wheel, when
sinking into the ground, fromstriking a hard vertical face. Special problems may arise for runway light fittings or other objects
mounted in the strip or at the intersection with ataxiway or another runway. In the case of construction, such as runways or
taxiways, where the surface must also be flush with the strip surface, a vertical face can be eliminated by chamfering fromthe
top of the constructionto not less than 30 cm below the strip surface level. Other objects, the functions of which do not require
themto be at surface level, should be buried to a depth of not less than 30 cm.

8.3 Grading of a strip for precision approach runways

Chapter 3, 3.3.8 recommends that the portionofastrip ofan instrument runway within at least 75m from the centre line should
be graded where the code numberis 3or 4. For a precision approach runway, it may be desirable to adopta greater width where
the code numberis 3 or 4. Figure A-3 shows the shape and dimensions of a wider strip that may be considered for such a
runway. This strip has been designed using information on aircraft running off runways. The portion to be graded extends to a
distance of 105 m from the centre line, except that the distance is gradually reduced to 75m fromthe centre line at both ends of
the strip, for a length of 150 m from the runway end.

9. Runway end safety areas

9.1 Wherea runway end safety area is provided in accordance with Chapter 3, consideration should be given to
providing an area long enough to contain overruns and undershoots resulting from a reasonably probable combination of
adverse operational factors. On a precision approach runway, the ILS localizer is normally the first upstandingobstacle, and the
runway end safety area should extend up to this facility. In other circumstances and on a non-precision approach or non-
instrument runway, the first upstanding obstacle may be a road, a railroad or other constructed or natural feature. In such
circumstances, the runway end safety area should extend as far as the obstacle.

9.2 Where provision ofarunway end safety area may involve encroachment in areas where it would be particularly
prohibitive to implement, and the appropriate authority considers a runway endsafety area essential, consideration may have to
be given to reducing some of the declared distances.
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10. Location of threshold

10.1 General

10.1.1 Thethresholdis normally located at the extremity of a runway, if there are no obstacles penetratingabove the
approach surface. In some cases, however, due to local conditions it may be desirable to displace the threshold permanently
(see below). When studying the location ofa threshold, consideration should also be given to the height of the ILS reference
datumand/or MLS approachreference datumand the determination of the obstacle clearance limits. (Specifications concerning
the height of the ILS reference datumand MLS approach reference datumare given in ICAO Annex10, Volume I, Part I.)

10.1.2 In determining that no obstacle penetrate above the approach surface, account should be taken of mobile
objects (vehicles on roads, trains, etc.) at least within that portion of the approach area within 1 200 m longitudinally fromthe
threshold and of an over-all width of not less than 150 m.

Lt 300m 300m o
bf—1 50 m 150 Fri=—ipd

¢ RLUMWAY Ij Il 'y

7am | | 7am
105 m 105 m

' \¢ Z M L

Figure A-3.  Graded portion of a strip including a precision approach mnway
where the code number is 3 or 4

10.2 Displaced threshold

10.2.1 If anobject extends above the approachsurface andthe object cannot be removed, consideration should be
given to displacing the threshold permanently.

10.2.2 Tomeet the obstacle limitation objectives of Chapter 4, the threshold should ideally be displaced down the
runway for the distance necessary to provide that the approach surface is cleared of obstacles.

10.2.3 However, displacement of the threshold fromthe runway extremity will inevitably cause reduction of the
landing distance available, and this may be of greater operational significance than penetration of the approach surface by
marked and lighted obstacles. A decision to displace the threshold, and the extent of such displacement, should therefore have
regard to an optimum balance betweenthe considerations of clear approach surfaces and adequate landing distance. In deciding
this question, account will need to be taken of the types of aeroplanes which the runway is intended to serve, the limiting
visibility and cloud base conditions under which the runway will be used, the position of the obstacles in relation to the
threshold and extended centre line and, in the case of a precision approach runway, the significance of the obstacles to the
determination of the obstacle clearance limit.

10.2.4 Notwithstandingthe considerationoflanding distance available, the selected position for the threshold should

not be such that the obstacle-free surface to the thresh-old is steeper than 3.3 per cent where the code number is 4 or steeper
than 5 per cent where the code number is 3.

10.2.5 In the event of a threshold being located according to the criteria for obstacle-free surfaces in the preceding
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paragraph, theobstacle marking requirements of Chapter 6 should continue tobe met in relation to the displaced threshold.

11. Approach lighting systems

111 Types and characteristics

11.1.1 The specifications in this volume provide for the basic characteristics for simple and precision approach
lighting systems. For certain aspects of these systems, some latitude is permitted, for example, in the spacing between centre
line lights and crossbars. The approach lighting patterns that have been generally adopted are shown in Figures A-5 and A-6.
A diagram of the inner 300 mof the precision approach category Il and 1l lighting systemis shown in Figure 5-10.

11.1.2 The approach lighting configuration is to be provided irrespective of the location of the threshold, i.e.
whetherthe threshold is at the extremity of the runway or displaced from the runway extremity. In both cases, the approach
lighting systemshould extend up to the threshold. However, in the case ofa displaced threshold, inset lights are used fromthe
runway extremity up to the threshold to obtain the specified configuration. These inset lights are designed to satisfy the
structural requirements specified in Chapter5, 5.3.1.8, and the photometric requirements specified in Appendix2, Figure 2.1
or2.2.

11.1.3 Flight path envelopesto be usedin designing the lightingare shownin Figure A-4.

11.2 Installation tolerances
Horizontal
11.2.1 Thedimensionaltolerances are shown in Figure A-6.

11.2.2 The centre line of an approach lighting systemshould be as coincident as possible with the extended centre
line of the runway with a maximumtolerance of + 15

11.2.3 The longitudinal spacing of the centre line lights should be such that one light (orgroup of lights) is located
in the centre ofeach crossbar, and the intervening centre line lights are spaced as evenly as practicable betweentwo cross-bars
or a crossbhar and a threshold.

11.24 Thecrossbars andbarrettes should be at right angles to the centre line of the approach lighting system with a
tolerance of +30, if the pattern in Figure A-6 (A) is adopted or *2°, if Figure A-6 (B) is adopted.

11.25 Whenacrossharhasto be displaced fromits standard position, any adjacent crossbar should, where possible,
be displaced by appropriate amounts in order to reduce the differences in the crossbar spacing.

11.2.6 Whenacrossharin the systemshown in Figure A-6 (A) is displaced fromits standard position, its over-all
length should be adjustedso thatit remains one-twentieth of the actual distance of the crosshar fromthe point of origin. It is not
necessary, however, to adjust the standard 2.7 m spacing between the crossbar lights, but the crossbars should be kept
symmetrical about the centre line of the approach lighting.
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Vertical

11.2.7 The ideal arrangement is to mount all the approach lights in the horizontal plane passing through the
threshold (see Figure A-7),and this should be the generalaim as far as local conditions permit. However, buildings, trees, etc.,
should not obscure the lights fromthe view of a pilot who is assumed to be 1° belowthe electronic glide path in the vicinity of
the outer marker.

11.2.8 Withinastopway orclearway, and within 150 m of the end ofa runway, the lights should be mounted as near
to the ground as local conditions permit in order to minimize risk of damage to aeroplanes in the event of an overrun or
undershoot. Beyond the stopway and clearway, it is not so necessary for the lights to be mounted close to the ground and
therefore undulations in the ground contours can be compensated for by mounting the lights on poles of appropriate height.

11.29 It is desirable that the lights be mounted so that, as far as possible, no object within a distance of 60 m on
each side of the centre line protrudes through the plane of the approach lighting system. Where a tall object exists within 60 m
of the centre line and within 1 350 m from the threshold for a precision approach lighting system, or 900 m for a simple
approach lighting system, it may be advisable to install the lights so that the plane ofthe outer half of the pattern clears the top
of the object.

11210 In order to avoid giving a misleading impression of the plane of the ground, the lights should not be
mounted below a gradient of 1 in 66 downwards from the threshold to a point 300 m out, and below a gradient of 1 in 40
beyondthe 300 m point. Fora precision approach category lland Il lighting system, more stringent criteria may be necessary,
e.g. negative slopes not permitted within 450 mof the threshold.

11.2.11 Centreline. The gradients of the centre line in any section (including a stopway or clearway) should be as
small as practicable, and the changes in gradients should be as fewand smallas can be arranged and should not exceed 1 in 60.
BExperience has shown thatas one proceeds outwards fromthe runway, rising gradients in any section of up to 1 in 66, and
falling gradients of down to 1in 40, are acceptable.

11.2.12 Crossbars. The crossbar lights should be so arranged as to lie on a straight line passing through the
associated centre line lights, and wherever possible this line should be horizontal. It is permissible, however, to mount the lights
on a transverse gradient not more than 1in 80, if this enables crossbar lights within a stopway or clearway to be mounted nearer
to the ground on sites where there is a cross-fall.

11.3 Clearance of obstacles

11.3.1 An area, hereinafter referred to as the light plane, has been established for obstacle clearance purposes, and
all lights of the systemare in this plane. This plane is rectangular in shape and symmetrically located about the approach
lighting system=s centre line. It starts at the threshold and extends 60 m beyond the approach end of the system, and is 120 m
wide.

11.3.2 No objects are permitted to exist within the boundaries ofthe light plane which are higherthan the light plane
except as designated herein. Allroads and highways are considered as obstacles extending 4.8 mabove the crown of the road,
except aerodrome service roads where all vehicular traffic is under control of the aerodrome authorities and co-ordinated with
the aerodrome traffic controltower. Railroads, regardless of the amount oftraffic, are considered as obstacles extending 5.4 m
above the top of the rails.

11.3.3 It is recognized that some components of electronic landing aids systems, such as reflectors, antennas,
monitors, etc., must be installed above the light plane. Every effort should be made to relocate such components outside the
boundaries of the light plane. In the case of reflectors and monitors, this can be done in many instances.

11.3.4 Where an ILS localizer is installed within the light plane boundaries, it is recognized that the localizer, or
screen if used, must extend above the light plane. In such cases the height ofthese structures should be held to a minimumand
they should be located as far fromthe threshold as possible. In general the rule regarding permissible heights is 15 cm for each
30 m the structure is located fromthe threshold. As an example, if the localizer is located 300 m from the threshold, the screen
will be permitted to extend above the plane of the approach lighting system by 10 x 15 =150 cm maximum, but preferably
should be kept as low as possible consistent with proper operation of the ILS.
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11.35 Inlocating an MLS azimuth antennathe guidance contained in ICAO Annex 10, Volume |, Attachment Gto
Part I should be followed. This material, which also provides guidance on collocating an MLS azimuth antenna with an ILS
localizer antenna, suggests thatthe MLS azimuth antenna may be sited within the light plane boundaries whereit is not possible
or practicalto locate it beyondthe outerend of the approach lighting for the oppositedirection of approach. If the MLS azimuth
antennais located on the extended centre line of the runway, it should be as faras possible fromthe closestlight position to the
MLS azimuth antenna in the direction of the runway end. Furthermore, the MLS azimuth antenna phase centre should be at
least 0.3 m above the light centre of the light position closest to the MLS azimuth antennain the direction of the runway end.
(This could be relaxed to 0.15 m if the site is otherwise free of significant multipath problems.) Compliance with this
requirement, which is intended to ensure that the MLS signal quality is not affected by the approach lighting system, could
result in the partial obstruction of the lighting system by the MLS azimuth antenna. To ensure that the resulting obstruction
does not degrade visualguidance beyond an acceptable level, the MLS azimuth antenna should not be located closer to the
runway end than 300 m and the preferred location is 25 m beyondthe 300 m crossbar (this would place the antenna 5 m behind
the light position 330 m from the runway end). Where an MLS azimuth antenna is so located, a central part of the 300 m
crossbar ofthe approach lightingsystemwould alone be partially obstructed. Nevertheless, it is important to ensure that the
unobstructed lights of the crossbar remain serviceable all the time.

11.3.6 Objects existing within the boundaries of the light plane, requiring the light plane to be raised in order to
meet the criteria contained herein, should be removed, lowered or relocated where this canbe accomplished more economically
than raising the light plane.

11.3.7 In some instances objects may exist which cannot be removed, lowered or relocated economically. These
objects may be located so close to the threshold that they cannot be cleared by the 2 per cent slope. Where such conditions exist
and no alternative is possible, the 2 percent slope may be exceeded or a Astairstep@ resorted to in orderto keep the approach
lights above the objects. Such Astep@ or increased gradients should be resorted to only when it is impracticable to follow
standardslope criteria, and they should be held to the absolute minimum. Under this criterion no negative slope is permitted in
the outermost portion of the system.

114 Consideration of the effects of reduced lengths

1141 The need for an adequate approach lighting system to support precision approaches where the pilot is
required to acquire visual references prior to landing, cannot be stressed too strongly. The safety and regularity of such
operations is dependent on this visual acquisition. The height above runway threshold at which the pilot decides there are
sufficient visual cuesto continue the precisionapproach and land will vary, depending onthe type ofapproach being conducted
and other factors such as meteorological conditions, ground and air-borne equipment, etc. The required length of approach
lighting systemwhich will support allthe variations ofsuch approaches is 900 m, and this shall always be provided whenever
possible.

11.4.2 However, there are some runway locations where it is impossible to provide the 900 m length of approach
lighting systemto support precision approaches.

1143 In such cases, every effort should be made to provide as much approach lighting systemas possible. The
CAA may impose restrictions on operations to runways equipped with reduced lengths of lighting. There are many factors
which determine at what height the pilot must have decided to continue the approach to land or execute a missed approach. It
must be understood that the pilot does not make an instantaneous judgment upon reaching a specified height. The actual
decision to continue the approach and landing sequence is an accumulative process, which is only concluded at the specified
height. Unless lights are available prior to reaching the decision point, the visual assessment process is impaired and the
likelihood of missed approaches will increase substantially. There are many operational considerations which must be taken
into account by the CAA in deciding if any restrictions are necessary to any precision approachand these are detailed in ICAO
Annex6.

12. Priority of installation of visual approach slope indicator systems
12.1 It has been foundimpracticable to develop guidance material that will permit a completely objective analysis to

be made of which runway on an aerodrome should receive first priority for the installation ofa visualapproach slope indicator
system. However, factors that must be considered when making such a decision are:
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a) frequency ofuse;

b) seriousness ofthe hazard;

c) presenceofothervisualand non-visual aids;

d) type of aeroplanes using therunway; and

e) frequency and type of adverse weather conditions under which the runway will be used.

12.2 With respect to the seriousness of the hazard, the order given in the application specifications for a visual
approach slope indicator system, 5.3.5.1 b) to e) of Chapter 5 may be used as a general guide. These may be summarized as:

a) inadequatevisual guidance because of:

1) approaches over water or featureless terrain, or absence of sufficient extraneous light in the
approach area by night;

2) deceptive surroundingterrain;
b) serious hazard in approach;
C) serious hazard ifaeroplanes undershootor overrun;and
d) unusualturbulence.

12.3 The presence of othervisual ornon-visualaids is a very important factor. Runways equipped with ILS or MLS
would generally receive the lowest priority for a visual approach slope indicator system installation. It must be remembered,
though, that visual approach slope indicator systems are visualapproach aids in theirown right and can supplement electronic
aids. When serious hazards exist and/or a substantial number of aeroplanes not equipped for ILS or MLS use a runway, priority
might be given to installing a visual approach slope indicator on this runway.

12.4  Priority should be givento runways used by turbo- jet aeroplanes.

13. Lighting of unserviceable areas

13.1 Where a temporarily unserviceable area exists, it may be marked with fixed-red lights. These lights should
mark the most potentially dangerous extremities of the area. A minimum of four such lights should be used, except where the
area is triangular in shape where a minimum of three lights may be employed. The number of lights should be increased when
thearea is large or of unusual configuration. At least one light should be installed for each 7.5 mof peripheral distance of the
area. If the lights are directional, they should be orientated so that as far as possible their beams are aligned in the direction
from which aircraft or vehicles will approach. Where aircraft or vehicles will normally approach from several directions,
consideration should be given to adding extra lights or using omnidirectional lights to show the area fromthese directions.
Unserviceable area lights should be frangible. Their height should be sufficiently low to preserve clearance for propellers and
for engine pods of jet aircraft.

15 APR 2012 Page AM1- 18



Manual of Aerodrome Standards - CAAB ANO (AD) A.l1

14. Rapid exit taxiway indicator lights

14.1 Rapid exit taxiway indicator lights (RETILs) comprise a set of yellow unidirectionallights installed in the
runway adjacentto the centre line. The lights are positionedin a 3-2-1 sequence at 100 m intervals prior to the point of
tangencyofthe rapid exit taxiway centre line. They are intended to give an indication to pilots ofthe location ofthe next
available rapid exit taxiway.

14.2 In low visibility conditions, RETILs provide useful situational awareness cues while allowing the pilot to
concentrate onkeepingthe aircraft on the runway centre line.

14.3 Following a landing, runway occupancy time has a significant effecton achievable runway capacity. RETILs
allow pilots to maintain a good roll-out speed until it is necessaryto decelerateto an appropriatespeed forthe turn into a rapid
exit turn-off. A roll-out speed of 60 knots untilthe first RETIL (three-light barrette) is reached is seenas theoptimum.

15. Intensity control of approach and runway lights

15.1 Theconspicuity ofalightdependson the impressionreceived of contrast betweenthe light and its background.
If a light is to be usefulto a pilot by day when on approach, it must have an intensity of at least 2 000 or 3 000 cd, and in the
case ofapproach lightsan intensity of the order of 20 000 cd is desirable. In conditions of very brightdaylight fog it may not be
possible to provide lights of sufficient intensity to be effective. On the otherhand, in clear weatheron a dark night, an intensity
of the order of 100 cd for approach lights and 50cd forthe runway edge lights may be found suitable. Even then, owing to the
closerrange at which they are viewed, pilots have sometimes complained that the runway edge lights seemed unduly bright.

15.2 In fogtheamount of light scattered is high. At night this scattered light increases the brightness ofthe fog over
the approach area and runway to the extent that little increase in the visual range of the lights can be obtained by increasing
their intensity beyond 2000 or 3000 cd. In an endeavourto increase the range at which lights would first be sighted at night,
their intensity must not be raised to an extent that a pilot might find excessively dazzling at diminished range.

15.3 Fromthe foregoing will be evident the importance of adjusting the intensity of the lights of an aerodrome
lighting systemaccording to the prevailing conditions, so as to obtain the best results without excessive dazzle that would
disconcert the pilot. The appropriate intensity setting on any particular occasion will depend both on the conditions of
backgroundbrightnessand the visibility. Detailed guidance material on selecting intensity setting for different conditions is
given in the ICAO Aerodrome Design Manual, Part 4.

16. Signal area

A signalarea need be providedonly whenit is intended to use visualground signals to communicate with aircraft in
flight. Such signals may be needed when the aerodrome does not have an aerodrome control tower or an aerodrome flight
information service unit, orwhen the aerodrome is used by aeroplanes not equipped with radio. Visual ground signals may also
be usefulinthe case of failure of two-way radio communication with aircraft. It should be recognized, however, thatthe type of
information which may be conveyedby visualground signals should normally be available in AIPs or NOTAM. The potential
need for visual ground signals should therefore be evaluated before deciding to provide a signal area.

17. Rescue andfire fighting services
17.1 Administration
17.1.1 The rescue and fire fighting service at an aerodrome should be under the administrative control of the
aerodrome management, which should also be responsible for ensuring that the service provided is organized, equipped,
staffed, trained and operated in such a manner as to fulfil its proper functions.

17.1.2 In drawing up the detailed plan for the conduct of search and rescue operations in accordance with 4.2.1 of
ICAO Annex 12, the aerodrome management should co-ordinate its plans with the relevant rescue co-ordination centres to
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ensure that the respective limits of their responsibilities foran aircraft accident within the vicinity of an aerodrome are clearly
delineated.

17.1.3 Co-ordination betweenthe rescue and fire fighting service at an aerodrome and public protective agencies,
such as local fire brigade, police force, coast guard and hospitals, should be achieved by prior agreement for assistance in
dealing with an aircraft accident.

17.1.4 A grid map of the aerodrome and its immediate vicinity should be provided for the use of the aerodrome
services concerned. Information concerningtopography, access roads and location of water supplies should be indicated. This
map should be conspicuously posted in the control tower and fire station, and available on the rescue and fire fighting vehicles
and such other supporting vehicles required to respond to an aircraft accident or incident. Copies should also be distributed to
public protective agencies as desirable.

17.15 Co-ordinated instructions should be drawn up detailing the responsibilities ofall concerned and the action to

be taken in dealing with emergencies. The appropriate authority should ensure that such instructions are promulgated and
observed.

17.2 Training

Thetraining curriculumshouldinclude initial and recurrent instructionin at least the following areas:

a) airport familiarization;

b) aircraft familiarization;

C) rescue and fire fighting personnel safety;

d) emergency communications systems on theaerodrome, includingaircraft fire related alarms;

e) use ofthe fire hoses, nozzles, turrets and other appliances required for compliance with Chapter9,9.2;
f) application ofthe types of extinguishingagents required for compliance with Chapter9, 9.2;

s)] emergency aircraft evacuation assistance;

h) fire fighting operations;

i) adaptationanduse of structural rescue and fire fighting equipment for aircraft rescueand fire fighting;
j) dangerous goods;

K) familiarization with fire fighters= duties underthe aerodrome emergency plan; and

) protective clothingand respiratory protection.

17.3 Level of protection to be provided

17.3.1 In accordance with Chapter9, 9.2 aerodromes should be categorized for rescue and fire fighting purposesand
the level of protection provided should be appropriate to the aerodrome category.

17.3.2 However, Chapter9, 9.2.2 permits a lower level of protection to be provided for a limited period where the
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numberof movements of the aeroplanes in the highest category normally using the aerodrome is less than 700 in the busiest
consecutive threemonths. It is important to notethatthe concession includedin 9.2.2 a) is applicable only where there is a wide
range of difference between the dimensions of the aeroplanes included in reaching 700 movements.

174 Rescue equipment for difficult environments

17.4.1 Suitable rescue equipment and services should be available at an aerodrome where the areato be covered by
the service includes water, swampy areas or other difficult environmentthat cannot be fully served by conventional wheeled
vehicles. This is particularly important where a significant portion of approach/departure operations takes place over these
areas.

17.4.2 Therescueequipmentshould be carried on boats or other vehicles such as helicopters and amphibious or air
cushion vehicles, capable of operating in the area concerned. The vehicles should be so located that they can be brought into
action quickly to respond to the areas covered by the service.

1743 At an aerodrome bordering the water, the boats or other vehicles should preferably be located on the
aerodrome, and convenient launchingordocking sites provided. If these vehicles are located off the aerodrome, they should
preferably be underthe controlofthe aerodrome rescue and fire fighting service or, if this is not practicable, under the control
of another competentpublic or private organization working in close co-ordination with the aerodrome rescue and fire fighting
service (such as police, military services, harbour patrol or coast guard).

17.4.4 Boats orothervehicles should have as high a speed as practicable so as to reach an accident site in minimum
time. To reduce the possibility of injury during rescue operations, water jet-driven boats are preferred to water propeller-driven
boats unless the propellers of the latter boats are ducted. Should the water areas to be covered by the service be frozen for a
signficant period ofthe year, the equipment should be selectedaccordingly. Vehicles used in this service should be equipped
with life rafts and life preserversrelated to the requirements ofthe larger aircraft normally using the aerodrome, with two-way
radio communication, and with floodlights for night operations. If aircraft operations during periods of low visibility are
expected, it may be necessary to provide guidance for the responding emergency vehicles.

1745 The personnel designated to operate the equipment should be adequately trained and drilled for rescue
services in the appropriate environment.

175 Facilities

175.1 Theprovision of specialtelephone, two-way radio communication and generalalarm systems for the rescue
and fire fighting service is desirable to ensure the dependable transmission of essential emergency and routine information.
Consistent with the individual requirements of each aerodrome, these facilities serve the following purposes:

a) direct communication between the activating authority and the aerodrome fire station in orderto ensure the
prompt alerting and dispatch of rescue and fire fighting vehicles and personnel in the event of an aircraft
accident or incident;

b) emergency signals to ensure the immediate summoning of designated personnelnot on standby duty;
c) as necessary, summoning essential related services on or offthe aerodrome; and
d) maintaining communication by means of two-way radio with the rescue and fire fighting vehicles in

attendance at an aircraft accident or incident.

1752 Theavailability of ambulance and medical facilities for the removal and after-care of casualties arising from
an aircraft accident should receive the careful consideration of the appropriate authority and should form part of the over-all
emergency plan established to deal with such emergencies.
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18. Operators of vehicles

18.1 Theauthoritiesresponsible forthe operationof vehicles on the movementarea should ensure that the operators
are properly qualified. This may include, as appropriate to the driver=s function, knowledge of:

a) the geography ofthe aerodrome;

b) aerodrome signs, markings and lights;

C) radiotelephone operating procedures;

d) terms and phrases used in aerodrome control including the ICAO spelling alphabet;
e) rules ofair traffic services astheyrelate to groundoperations;

f) airport rules and procedures;and

9) specialist functions as required, forexample, in rescue and fire fighting.

18.2 Theoperatorshouldbe able to demonstrate competency, as appropriate, in:

a) the operation or use of vehicle transmit/receive equipment;

b) understandingand complyingwith air traffic controland local procedures;
C) vehicle navigationon the aerodrome; and

d) special skills required forthe particular function.

In addition, as required for any specialist function, the operator should be the holder of the State driver=s licence, the State
radio operators licence or other licences.

18.3 The above should be applied as is appropriate to the function to be performed by the operator and it is not
necessary that all operators be trained to the same level, for example, operators whose functions are restricted to the apron.

18.4 If specialproceduresapply for operations in low visibility conditions, it is desirable to verify an operator=s
knowledge of the procedures through periodic checks.

19. The ACN-PCN method of reporting pavement strength

191 Overload operations

19.1.1 Overloading of pavements canresult either fromloads too large, or from a substantially increased application
rate, or both. Loads largerthan the defined (design or evaluation) load shorten the design life, whilst smaller loads extend it.
With the exception of massive overloading, pavements in their structural behaviourare not subject to a particular limiting load
above which they suddenly or catastrophically fail. Behaviour is such that a pavement can sustain a definable load for an
expected number of repetitions duringits design life. As a result, occasional minor over-loadingis acceptable, when expedient,
with only limited loss in pavement life expectancy and relatively small acceleration of pavement deterioration. For those
operations in which magnitude of overload and/or the frequency of use do not justify a detailed analysis, the following criteria
are suggested:

a) for flexible pavements, occasional movements by aircraft with ACN not exceeding 10 per cent above the
reported PCN should not adversely affect the pavement;
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b) for rigid or composite pavements, in which a rigid pavement layer provides a primary element of the

structure, occasional movements by aircraft with ACN not exceeding 5 per cent above the reported PCN
should not adversely affect the pavement;

C) if the pavement structure is unknown, the 5 per cent limitation should apply; and

d) the annual number of overload movements should not exceed approximately 5 per cent of the total annual
aircraft movements.

19.1.2 Such overload movements should not normally be permitted on pavements exhibiting signs of distress or
failure. Furthermore, overloading should be avoided during any periods of thaw following frost penetration, or when the
strength of the pavement or its subgrade could be weakened by water. Where overload operations are conducted, the
appropriate authority should review the relevant pavementcondition regularly, and should also review the criteria for overload
operations periodically since excessive repetition of overloads can cause severe shortening of pavement life or require major

rehabilitation of pavement.
19.2 ACNs for several aircraft types

For convenience, several aircraft types currently in use have been evaluated on rigid and flexible pavements founded on the four
subgrade strength categories in Chapter 2,2.6.6 b) and the results tabulated in the ICAO Aerodrome Design Manual, Part 3.
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ATTACHMENT C

FRAMEWORKFOR THESTATE SAFETY PROGRAMME (SSP)

This attachment introduces a framework for the implementation and maintenance of a State safety
programme (SSP) by Bangladesh. An SSP is a management system for the management of safety by
CAAB. The framework contemplates four components and eleven elements, outlined hereunder. The
implementation of an SSP is commensurate with the size and complexity of CAAB, and may require
coordination among multiple authorities responsible for individual elements of civil aviation functions in
Bangladesh. The SSP framework introduced in this attachment, and the safety management system
(SMS)framework specified in Appendix 7, must be viewed as complementary, yet distinct, frameworks.
This attachment also includes brief description of each element of the framework

1. State safety policy and objectives
1.1 State safety legislative framework
1.2 State safety responsibilities and accountabilities
1.3 Accident and incident investigation
1.4 Enforcement policy

2. State safety risk management
2.1 Safety requirements for the service provider’s SMS
2.2Agriment on the service provider’s safety peformence,

3. State safety assurance

3.1 Safety oversight
3.2 Safety data collection, analysis and exchange

3.3 Safety-data-driven targeting of oversight of areas of greater concern or need

4. State safety promotion

4.1 Internal training, communication and dissemination of safety information
4.2 External training, communication and dissemination of safety information

Note.— Within the context of this attachment the term “service provider” refers to any organization
providing aviation services. The termincludes approved training organizations that are exposed to safety
risks during the provision of their services, aircraft operators, approved maintenance organizations,
organizations responsible for type design and/or manufacture of aircraft, air traffic services providers
and certified aerodromes, as applicable.

1. State safety policy and objectives

1.1 State safety legislative framework

The State has promulgated a national safety legislative framework and specific regulations, in compliance
with international and national standards, that define how the State will conduct the management of safety
in the State. This includes the participation of State aviation organizations in specific activities related to
the management of safety in the State, and the establishment of the roles, responsibilities and
relationships of such organizations. The safety legislative framework and specific regulations are
periodically reviewed to ensure they remain relevant and appropriate to the State.

1.2 State safety responsibilities and accountabilities The State has identified, defined and documented the
requirements, responsibilities and accountabilities regarding the establishment and maintenance of the
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SSP. This includes the directives to plan, organize, develop, maintain, control and continuously improve
the SSP in a manner that meets the State’s safety objectives. It also includes a clear statement about the
provision of the necessary resources for the implementation of the SSP.

1.3 Accident and incident investigation

The State has established an independent accident and incident investigation process, the sole objective of
which is the prevention of accidents and incidents, and not the apportioning of blame or liability. Such
investigations are in support of the management of safety in the State. In the operation of the SSP, the
State maintains the independence of the accident and incident investigation organization from other State
aviation organizations.

1.4 Enforce ment policy

The State has promulgated an enforcement policy that establishes the conditions and circumstances under
which service providers are allowed to deal with, and resolve, events involving certain safety deviations,
internally, within the context of the service provider’s safety management system (SMS), and to the
satisfaction of the appropriate State authority. The enforcement policy also establishes the conditions and
circumstances under which to deal with safety deviations through established enforcement procedures.

2. State safety risk management

2.1 Safety requirements for the service provider’s SMS

The State has established the controls which govern how service providers will identify hazards and
manage safety risks. These include the requirements, specific operating regulations and implementation
policies for the service provider’s SMS. The requirements, specific operating regulations and
implementation policies are periodically reviewed to ensure they remain relevant and appropriate to the
service providers

2.2 Agreement on the service provider’s safety performance

The State has agreed with individual service providers on the safety performance of their SMS. The
agreed safety performance of an individual service provider’s SMS is periodically reviewed to ensure it
remains relevant and appropriate to the service providers.

3. State safety assurance

3.1 Safety oversight

The State has established mechanisms to ensure effective monitoring of the eight critical elements of the
safety oversight function. The State has also established mechanisms to ensure that the identification of
hazards and the management of safety risks by service providers follow established regulatory controls
(requirements, specific operating regulations and implementation policies). These mechanisms include
inspections, audits and surveys to ensure that regulatory safety risk controls are appropriately integrated
into the service provider’s SMS, that they are being practiced as designed, and that the regulatory controls
have the intended effect on safety risks.

3.2 Safety data collection, analysis and exchange

The State has established mechanisms to ensure the capture and storage of data on hazards and safety
risks at both an individual and aggregate State level. The State has also established mechanisms to
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develop information from the stored data, and to actively exchange safety information with service
providers and/or other States as appropriate.

3.3 Safety-data-driven targeting of oversight of areas of greater concern or need

The State has established procedures to prioritize inspections, audits and surveys towards those areas of
greater safety concern or need, as identified by the analysis of data on hazards, their consequences in
operations, and the assessed safety risks.

4. State safety promotion

4.1 Internal training, communication and dissemination of safety information

The State provides training and fosters awareness and two-way communication of safety-relevant
information to support, within the State aviation organizations, the development of an organizational
culture that fosters an effective and efficient SSP.

4.2 External training, communication and dissemination of safety information

The State provides education and promotes awareness of safety risks and two-way communication of

safety-relevant information to support, among service providers, the development of an organizational
culture that fosters an effective and efficient SMS.
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