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PREAMBLE

1. Notice to the Recipient

1.1.The requirements in this Implementing Standard are based on the Standards and
Recommended Practices (SARPs) adopted by the International Civil Aviation Organization
(ICAO) and incoporated in the Amendment No. 17Aanex 14.

1.2.1n pursuance of the obligation cast under Article 38 of the Convention which requires the
Contracting States to notify the ICAO of any differences between the national regulations of
the States and practices and the International Standards contained espibetive Annex
and any amendments thereto, the CAASL will be taking steps to notify ICAO of such
differences relating to either a Standard or a Recommended Practice, if any. The CAASL will
also keep the ICAO currently informed of any differences which su@gequently occur, or
of the withdrawal of any differences previously notified. Furthermore, the CAASL will take
steps for the publication of differences between the national regulations and practices and the
related ICAO Standards and Recommended Rexctihrough the Aeronautical Information
Service, which is published in accordance with the provisions in the Atfhew the
Convention.

1.3. Taking into account of the ICAO council resolution dated 13 April 1948 which invited the
attention of Contracting 8tt es of the desirability of usi
as far as is practicable, the precise language of those ICAO Standards that are of a regulatory
character, to the greatest extent possible the CAASL has attempted to retain the IGAO tex
in the Annex in drafting this Implementing Standard.

1.4. Status of ICAO Annex components in the Implementing Standard

Some of the components in an ICAO Annex are as follows and they have the status as

indicated:

1.4.1 Standard: Any specification for physical haracteristics, configuration, matériel,
performance, personnel or procedure, the uniform application of which is recognized
as necessary for the safety or regularity of international air navigation and to which
Contracting States will conform in accordanwith the Convention; in the event of
impossibility of compliance, notification to the Council is compulsory under Article
38. The ICAO Standards are reflected in the Implementing Standards if they are
locally implemented using the normal fonts and rexifs are required to conform to
such requirements invariably

1.4.2 Recommended Practice Any specification for physical characteristics,
configuration,materid, performance, personnel or procedure, the uniform application
of which is recognized as desiralethe interest of safety, regularity, efficiency or
environmentally responsiveness of international air navigation, and to which
Contracting States will endeavor to conform in accordance with the Convention. The
ICAO Recommended Practices are reflecteth Implementing Standards in italic
fonts and the Recipients are encouraged to implement them to the greatest extent
possible.
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1.4.3 Appendices: Comprising material grouped separately for convenience but forming
part of the Standards and Recommended Peactiadopted by the Council.
Enforcement action on such matters will be as in the case of Standards or
Recommended Practices.

1.4.4 Definitions: A definition does not have independent status but is an essential part of
each Standard and Recommended Practicehinhathe term is used, since a change
in the meaning of the term would affect the specification.

1.4.5 Tables and Figures add to or illustrate a Standard or Recommended Practice, and
which are referred to therein, form part of the associated Standard aniReoded
Practice and have the same status.
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Implementing Standards

IS-030 Aerodrome Sandards in Sri Lanka
1. General

1.1 Requiremats contained in this document are based on the IBA@ex 14 Volume
InAermeDrei gn and Operationso.

1.2 This Document supersedes theplementing standard 430 4" Edition Rev 00
issued by the DGCA and 80 4" Edition Rev 00 shall be treated aull and void.

1.3 This document may be amended from time to time and the amerglmginbe
reflected with the vertical line on the right side of the text.

2. Applicable Legal Provisions relating to the issue of the Implementing Standards
a) Section 12mf the Civil Aviation Act no. 14 of 2010;
b) Annex 14ii Aer odr ome Design and Operation

c) Atrticle 37 of the Chicago Convention.

3. Objectives

a) This Implementing standard is incorporamendment 17 of ICAO Annex 14
Volume | Ninth Edition.

4. Applicability

This implementing Standard SLCAIS 30 shall be applicable to Aerodrome Operators.
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ABBREVIATIONS AND SYMBOLS

Abbreviations

ACNA Aircraft classification number
ACRAA Aircraft classification rating

ADP Airside driver permit

AIP Aeronautical information puldation
APAPI Abbreviated precision approach path indicator
aprx Approximately

ARIWS Autonomous runway incursion warning system
ASDA Acceleratestop distance available
ATS Air traffic services

AT-VASIS  Abbreviated T visual approach slope indicatoteys
C Degree Celsius

CBR California bearing ratio

cd Candela

CIE Commi ssion Internationale de | 86£cl ai
cm Centimetre

CRC Cyclic redundancy check

DME Distance measuring equipment

E Modulus of elasticity

FOD Foreign object debris

ft Foot

ILS Instrument landing system

IMC Instrument meteorological conditions
K Degree Kelvin

kg Kilogram

km Kilometre

km/h Kilometre per hour

kt Knot

L Litre

LCFz Laserbeam critical flight zone

LDA Landing distance available

LFFZ Laserbeam free flight zone

LSFZ Laserbeam sensitive flight zone

m Metre

max Maximum

MLS Microwave landing system

mm Millimetre

mnm Minimum

MN Meganewton

MPa Megapascal

MSL Mean sea level

NFZ Normal flight zone

NM Nautical mile

A Applicable until 27 Novembe2024
A/Applicable as of 28 Novemb2024.
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OCAH
OFZ
oLS
OMGWS
PAPI
PCN*
PCRMA
RESA
RFF
RVR
SMS
TODA
TORA
T-VASIS
VMC
VOR
WHMP
WIP

Symbols

NV E I

I+
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Not usable

Obstacle clearance altitude/height
Obstacle free zone

Obstacle limitation surface

Outer main gear wheel span

Precision approach path indicator
Pavement classification mber

Pavement classification rating

Runway end safety area

Rescue and firefighting

Runway visual range

Safety management system

Takeoff distance available

Takeoff run available

T visual approach slope irdditor system
Visual meteorological conditions

Very high frequency omnidirectional radio range
Wildlife hazard management programme
Work in progress

Degree

Equals

Minute of arc
Friction coefficient
Greater than

Less than
Percentage

Plus or minus
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CHAPTER 1. GENERAL

14(1)-1.1  Definitions

When the following terms are used in thisplementing Standard they have the following
meanings:

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

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

Aerodrome certificate. A certificate issued by th®irector General of Civil Aviatiorunder
applicable regulations for the operation of an aerodrome.

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

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

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

Noted Aerodrome mapping data are collected for purposes that include thenmmpent of the
usero6s situational awareness, surface navigati

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

Aerodrome reference pont. The designated geographical location of an aerodrome.

Aerodrome traffic density.

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

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

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

Note 16 The number of movements in the mean busy hour is the arithmetic mean over the year of the
number of movements in the daily busiest hour.

Note 20 Either a takeoff or a landing constitutes a movement.

Aeronautical beacon. An aeronautical ground light visible at all azimuths, either
continuously or intermittently, to designatearticular point on the surface of the earth.
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Aeronautical ground light. Any light specially provided as an aid to air navigation, other
than a light displayed on an aircratft.

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

Noted Attachment ASection 2, provides information on the concept of balanced field length and the
Airworthiness Manual (Doc 9760) contains detailed guidance on matters related toftakstance.

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

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

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

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

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

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

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

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

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

Barrette. Three or more aeronautical ground lights closely spacedransverse line so that
from a distance they appear ashartbar of light.

Calendar. Discrete temporal reference system that provides the basis for defining temporal
position to a resolution of one dAO 19108).

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

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

* |SO Standard 19108, Geographic informat@riTemporal schema
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Cyclic redundancy check (CRC). A mathematical algorithm applied to the digital
expression of data thptovidesa levé of assurance against loss or alteration of data.

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

Data Integrity (assurance level)A degree of assurance that an aeronautical data and
its value has notden lost or altered since the origination or authorized amendment.

Data quality. A degree or level of confidence that the data provided meet the requirements of
the data user in terms of accurasgsolution and integrity(or equivalent assurance level),
traceability, timeliness, completeness and format.

Datum. Any guantity or set of quantities that may serve as a reference or basis for the
calculation of other quantities (ISO 19134

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

the aeroplando provide clean surfaceand/or where clean surfaces of the aeroplane receive
protection (anticing) against the formation of frost or iaed accumulation of snow or slush
for a limited period of time.

Noted Further guidance is given in the Manual of Aircraft Ground-ibieg/Antricing Operations
(Doc 9640).

De-icing/anti-icing pad. An area comprising an inner area for the parking of an &erepo
receive ddcing/antticing treatment and an outer area for the manoeuvring of two or more
mobile deicing/antticing equipment.

Declareddistances.

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

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

c) Acceleratestop distance available (ASDAThe length of the takeff run available
plus the length fathe stopway, iprovided.

d) Landing distance available (LDAYhe length of runway which is declared available
and suitable for the ground runani aeroplane landing

Dependent parallel approaches. Simultaneous approaches to parallel or +pesallel
instrument runways where radaeparationminima between aircraft on adjacent extended
runway centre lines are prescribed.

Displacedthreshold. A threshold not located at the extremity of a runway.

Effective intensity. The effective intensity of a flashing hyis equal to the intensity of a
fixed light of the same colour whicWill produce the same visual range under identical
conditions of observation.

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

Fixed light. A light having constant luminous intensity when observed from a fixed point.

** ]SO Standard 19104, Geographic informatinTerminology
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Foreign object debris (FOD).An inanimate object witim the movement area which has no
operational or aeronautical function and which has the potential to be a hazard to aircraft
operations.

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

Noted Guidance on design for frangibility is contained in the Aerodrome Design Manual (Doc
9157), Part 6.

Geodeticdatum. A minimum set of parameters required to define location and orientation of
the local reference system with respedhiglobal reference system/frame.

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

Noted The geoid is irregular in shape becauselafal gravitational disturbances (wind tides,
salinity, current, etc.) and the direction of gravity is perpendicular to the geoid at every point.

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

Noted In respect to the World Geodetic Syst@n1984 (WGSB4) defined ellipsoid, the difference
between the WG&4 ellipsoidal height and orthometric height represents Y8&8eoid undulation.

Gregorian calendar. Calendar in general use; firsttioduced in 1582 to define a year that
more closely approximates the tropical year than the Julian calendar (ISO™19108

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

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

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

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

Holdover time. The estimated time the amting fluid (treatment) will prevent the formation of
ice and frost and the accumulatiminsnow on the proteetl (treated) surfaces of an aeroplane.

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

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

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

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

*** SO Standard 19108, Geaegphic informatiord Temporal schema
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Independent parallel approaches. Simultaneous approaches to parallel or #pzagllel
instrument runways where radar separation minima between aircraft on adjacent extended
runway centre lines are not prescribed.

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

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

a) Non-precision apprach runwayA runway served by visual aids and adaual aid(s)
intended for landing operations following an instrument approach operation type A and
a visibility not less than 1 000 m.

b) Precision approach runway, categorA lrunway served by visual ai@d norvisual
aid(s)intendedfor landing operations following an instrument approach operation type
B with a decision height (DH) not lower than 60 m (200 ft) and either a visibility not
less than 800 m or a runway visual range not less than 550 m.

c) Precision approach runway, category A.runway served by visual aids and non
visual aid(s) intended for landing operations following an instrument approach
operation type B with a decision height (DH) lower than 60 m (200 ft) but not lower
than 30 m (100 Jtand a runway visual range not less than 300 m.

d) Precision approach runway, category Al.runway served by visual aids and non J
visual aid(s) intended for landing operations following an instrument approach
operation type B

with a decision height (DHpwer than 30 m (100 ft), or no decision hdigimd a runway |
visual range less than 3@9or no runway visual range limitations.

Note 1.0 Note 18 Visual aids need not necessarily be matched to the scale efisuml aids
provided. The criterion for # selection of visual aids is the conditions in which operations are
intended to be conducted.

Note2.0 Referto Annex 68 Operation of Aircraft for instrument approach operation types.

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

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

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

b) essential data: there is a low prbligdy when using corrupted essential data that the
continued safe flight anthnding of an aircraft would be severely at risk with the
potential for catastrophe; and

c) Critical data: there is a high probability when using corrupted critical data that the
continued safe flight and landingf an aircraft would be severely at risk with the
potential for catastrophe.

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

Landing area. That part of a movement area intended for the landing ordtfilad aircraft.
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Landing direction indicator. A device to indicate visually the direction currentlgsignated
for landing and for takeff.

Laser-beam critical flight zone (LCFZ). Airspace in the proximity of an aerodrome but
beyond the LFFZ where the irradianseaestricted to a level unlikely to cause glare effects.

Laser-beam free flight zone (LFFZ) Airspace in the immediate proximity of the aerodrome
where the irradiance is restricteda level unlikely to cause any visual disruption.

Laser-beam sensitive flight zone (LSFZ)Airspace outside, and not necessarily contiguous
with, the LFFZ and LCF2Zvhere the irradiance is restricted to a level unlikely to cause-flash
blindness or afteimage effects.

Lighting system reliability. The probability that the complete installation operates within the
specified tolerances and that #ystem is operationgllusable.

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

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

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

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

Near-parallel runways. Norrintersecting 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 proceduresr @n instrument approach procedure to a point beyond which the
approach may continue in visual meteorological conditions.

Noted Visual meteorological conditions (VMC) are described in Chapter 3 of AndexRiles of
the Air.

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

Obstacle All fixed (whether temporary or permanent) and mobile objects, or parts thereof,
that:
a) are located on anea intended for the surface movement of aircraft; or

b) extend above a defined surface intended to protect aircraft irg fight
c) Standoutside those defined surfaces and that have been assessed as being a hazard to
air navigation.

Obstaclefree zone (OFZ).The airspace above the inner approach surface, inner transitional
surfaces, and balked landisgrface and that portion of the strip bounded by these surfaces,
which is not penetrated by any fixed obstacle other thiamvamass and frangibly mounted
one reqired for air navigation purposes.

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

Orthometric height. Height of a point related to the geoid, generally presented as an MSL
elevation.
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Pavement classifiation number (PCN).* A number expressing the bearing strength of a
pavement.

Pavement classification rating (PCBLA AA number expressing the bearing strength of a|
pavement.

Precisionapproach runway, seelnstrument runway.
Primary runway(s). Runway(s) ued in preference to others whenever conditions permit.

Protectedflight 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
vehcles.

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 aircratft.

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

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

Noted The purpose of the runway condition code is to permit an operational aeroplane
performance calculation by the flight crew. Procedures for the determination of the runway condition
code are described in the PAM@&rodromes (Doc 9981).

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

Runway end safety area (RESA)An area symmetrical aboutd extended runway centre
line and adjacent to the end of tteip primarily intended to reduce the risk of damage to an
aeroplane undershooting or overrunning the runway.

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

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

Noted Il n radiotelephony phraseol ogi es, the expr
runwayholding position.

Runway strip. A defined area including the runway and stopway, if providdédnated:
a) to reduce the risk of damage to aircraft running off a runway; and

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

Runway surface condition(s) A description of the condition(s) of the runway surface used in
the runway codition report which establishes the basis for the determination of the runway
condition code for aeroplane performance purposes.
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Note 10 The runway surface conditions used in the runway condition report establish the
performance requirements between #sodrome operator, aeroplane manufacturer and aeroplane
operator.

Note 28 Aircraft deicing chemicals and other contaminants are also reported but are not included
in the list of runway surface condition descriptors because their effect on runwagestnifdion
characteristics and the runway condition code cannot be evaluated in a standardized.manner

Note 30 Procedures on determining runway surface conditions are availablehén RANS
Aerodromes (Doc 9981).

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

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

c) Slippery wet ruway. A wet runway where the surface friction characteristics of a
significant portion of the runway have been determined to be degraded.

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

Note & Procedures on determination of contaminant coverage on runway are available in the PANS
Aerodranes (Doc 9981).

e) Runway surface condition descriptors. One of the following elements on the surface of
the runway:

Note & The descriptions for €) i) to viii) are used solely in the context of the runway condition report
and are not intended to supersamtaeplace any existing WMO definitions.

i) Compacted snow. Snow that has been compacted into a solid mass such that aeroplan
tires, at operating pressures and loadings, will run on the surface without significant further
compaction or rutting of theurface.

i) Dry snow. Snow from which a snowball cannot readily be made.

iif) Frost. Frost consists of ice crystals formed from airborne moisture on a surface whose
temperature is below freezing. Frost differs from ice in that the frost crygtals
independently and therefore have a more granular texture.

Note 18 Below freezing refers to air temperature equal to or less than the freezing point of water (0
degree Celsius).

Note 28 Under certain conditions frost can cause the surface torbecvery slippery and it is then
reported appropriately as reduced braking action.

iv) Ice. Water that has frozen or compacted snow that has transitioned into ice, in cold and
dry conditions.

v) Slush. Snow that is so wateaturated that wear will drain from it when a handful is
picked up or will splatter if stepped on forcefully.

vi) Standing water. Water of depth greater than 3 mm.

Note & Running water of depth greater than 3 mm is reported as standing water by convention.
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vii) Wet ice. Ice with water on top of it or ice that is melting.

Noted Freezing precipitation can lead to runway conditions associated with wet ice from an
aeroplane performance point of view. Wet ice can cause the surface to become very slippery. It is then
reported appropriately as reduced braking action in line with procedures in the A&NE8romes

(Doc 9981).

viii) Wet snow. Snow that contains enough water content to be able to make-a well
compacted, solid snowball, but water will not squeeze out.

Runway turn pad. A defined area on a land aerodrome adjacent to a runway for the purpose of
completing a 18@egree turn oa runway.

Runway visual range (RVR).The range over which the pilot of an aircraft on the centre line
of a runway can see the runwayrface markings or the lights delineating the runway or
identifying its centre line.

Safetymanagement systenfSMS). A systematic approach to managing safety including the
necessary organizational structure, accountabilities, policies and procedures.

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

Shoulder. An area adjacent to the edge ofav@ment so prepared as to provide a transition
between the pavement and the adjacent surface.

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

b) Variable message sign- A sign capable of presenting several predetermined
messages or no message applicable.

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

Station declination. An alignment variation between the zero degree radial of a VOR and true
north, determined at the time ti©R station is calibrated.

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

Switch-over time (light). The time required for the actual intensity of ghti measured in a
given direction to fall from 50 per cent and recover to 50 per cent during a power supply
changeover, when the light is being operated at intensities of 2&meor above.

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

Taxiway. A defined path on a land aerodrome established for the taxiing of aircraft and
intended to provide a link between queet 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 stanoisly.

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

c) 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 other exit taxiways
thereby minimizing runway occupancy times.
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Taxiway intersection. A junction of two or more taxiways.

Taxiway strip. An area including a taxiway intended to protectaarcraft 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 thrdslhowvhere it is intended
landing aeroplanes first contact the runway.

Usability factor. The percentage of time during which the use of a runway or system of
runways is not restricted because of¢h@sswind component.

Noted Crosswind component means thgrface wind component at right angles to the runway
centre line.

14(1)-1.2  Applicability

14()-1.2.1  The Director General of Civil Aviation is the sole authority for the
interpretation of the specifications in thdocument whenever a doul#xist when
implemented by aerodragroperators.

14()-1.2.2  The specifications, unless otherwise indicated in a particular context, shall
apply to all aerodromes open to public use in accordance with the requirements of Article 15
of the Convention. The specifications of Chapter 3, shall applytorignd aerodromes. The
specifications in thigmplementing Standarshall apply, where appropriate, to heliports.

Noted Although there are at present no specifications relating to stolports, it is intended that
specifications for these aerodromes will imcluded as they are developed. In the interim, guidance
material on stolports is given in the Stolport Manual (Doc 9150).

14(1)-1.2.3 Wherever a colour is referred to in thimplementing Standardthe
specifications for that colour given in Appendix 1 shalllgpp

14(1)-1.3  Common reference systems
14(1)-1.3.1Horizontal reference system

World Geodetic Systend 1984 (WGS84) shall be used as the horizontal (geodetic)
reference system. Reported aeronautgedgraphical coordinates (indicating latitude and
longitude) shll be expressed in terms of the W& geodetic reference datum.

Noted Comprehensive guidance material concerning W83Ss contained in the World Geodetic
Systend 1984 (WGS34) Manual (Doc 9674).

14(1)-1.3.2Vertical reference system

Mean sea levelMSL) datum, which gives the relationship of gfravityated height (elevation)
to a surface known as the geatall be used as the vertical reference system.

Note 18 The geoid globally most closely approximates MSL. It is defined as the equipotential
suface in the gravity field of the Earth which coincides with the undisturbed MSL extended
continuously through the continents.

Note 28 Gravity-related heights (elevations) are also referred to as orthometric heights while
distances of points above theigdbid are referred to as ellipsoidal heights.
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14(1)-1.3.3Temporal reference system

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

1.3.3.2When a different temporal reference system is used, this shatldicated in GEN
2.1.2 of the Aeronautical Information Publication (AIP).

Noted See PAN&IM (Doc 10066), Appendix 2

14(1)-1.4  Certification of aerodromes

14(1)-1.4.1 The operator of an aerodrome intended for international air transport
operations shall be in possessioranfaerodrome certificate.

Note 8 Specific procedures on the stages of certifying an aerodrome are given in the PANS
Aerodromes (Doc 9981). Further guidance on aerodrome certification can be foimglementing
Standard 037 Requirements to be ied by the Aerodrome Operators for the Certification
of Aerodromes in Sri Lanka.

14()-1.4.2  An operator of an aerodrome intended for domestic operations for public use
shall obtain an aerodrome certificatethie average number of aircraft movements gy
exceeds80 movements anithe maximum passenger seating capacity of the aircraft employed
in the operation exceeds 30 seats

14()-1.4.3 The criteria and procedures specifieth IS37 shall be followedfor the
certification ofaerodromes.

14()-1.4.4  As part of the certifiation process, the aerodrome operators shall prepare and
submit to the Director General of Civil Aviation an aerodrome manual which will include all
pertinent information on the aerodrome site, facilities, services, equipment, operating
procedures, orgaration and management including a safety management system, is
submitted by the applicant for acceptance prior to granting the aerodrome certificate.

Note 18 Contents of an aerodrome manual, including procedures for its submission and
approval/acceptanceyerification of compliance and granting of an aerodrome certificate, are
available in the PAN&erodromes (Doc 9981).

Note 280 The intent of a safety management system is to have in place an organized and orderly
approach in the management of aerodrosadety by the aerodrome operator. Annexdl%Bafety
Management contains the safety management provisions applicable to certified aerodromes.
Overarching guidance on safety management systems is provided in the Safety Management Manual
(SMM) (Doc 9859) anth the Manual on Certification of Aerodromes (Doc 9774). Proceslian the
management of changeonduct of safety assessmeagporting and analyses of safety occurrences at
aerodromes; runway safety; and continuous monitoring to enforce compliance pptitable
specifications so that hazards are identified arsksiare assessed and mitigated specified in the
PANSAerodromes (Doc 9981).

14(1)-1.5 Airport design

Applicable until 2 November 2022
14(1)-1.5.1Architectural and infrastructureelated requirements for the topum

implementation of international civil aviation security measures shall be integrated into the
design and construction of new facilities and alterations to existing facilities at an aerodrome.
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Noted Guidance on all aspects of the planning of aerod¥srimcluding security considerations is
contained in the Airport Planning Manual (Doc 9184), Part 1.

14(1)-1.5.2 The design of aerodromes shall take into account, where appropriateydand
and environmental control measures

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

14 (1)1 1.5 Airport design and master plan
Applicable as of 3 November 2022

Introductory Noted A master plan for the lonterm development of an aerodrontisplays the ultimate
development in a phased manner and reports the data and logic upon which the plan is based.Mas
plans are prepared to support modernization of existing aerodromes and creation of new aerodrlome
regardless of size, complexity, arale. It is important to note that a master plan does not constitute a
confirmed implementation programme. It provides information on the types of improvements [to b
undertaken in a phased manner. Guidance on all aspects of the planning of aerodromégingadn
the Airport Planning Manual (Doc 9184), Part 1.

14(1)- 1.5.1 A master plan containing detailed plans for the development of aerodfomé
infrastructure should be established for aerodromes deemed relevant by States.

Note 10 A master plan reprents the development plan of a specific aerodrome . It is developed by the
aerodrome operator based on economic feasibility, traffic forecasts, current and future requirement
provided by, among others, aircraft operators (see 1.5.3).

Note 280 A mastemplan may be required when the lack of capacity at an airport, due to conditions such
as, but not limited to expected traffic growth, changing weather and climatic conditions or major works

to address safety or environmental concerns, would put the corityeofia geographical area atrisk or
cause severe disruption to the air transport network.

14(1)-1.5.2The master plan should:

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

14(1)-1.5.3 Aerodrome stakeholders, particularly aircraft operators, should be consulted in

order to facilitate the master planning process using a consultative and collaborative approach|

Note 18 Provision of advanced planning data to facilitate the planning process include future aircraft
types, characteristics and numbers of aircraft expected to be used, the anticipated growth of aijrcra|
movements, number of passengers and amount of cargo protiedandled.

Note 28 See Annex 9, Chapter 6 on the need for aircraft operators to inform aerodrome operators
concerning the formerés service, schedul e apnd
services in relation to the traffic doipated.

Note 30 See ICAO's Policies on Charges for Airports and Air Navigation Services Doc 9082), Sectior
1, regarding consultation with users concerning provision of advance planning data and protection o
commercially sensitive data.

14(1) 1.5.4 Architectural and infrastructimelated requirements for the optimum
implementation of international civil aviation security measures shall be integrated into the
Page29 of 355 4™ Edition Rev 01 227 November 2022

ter

ft

D




Attachment NolS-2022AE-002-Att

design and construction of new facilities and alterations to existing facilities at anoaeeodr

14(l) 1.5.5The design of aerodromes should take into accountUsedand environmental
control measures

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

14(1)-1.6  Aerodrome reference code

Introductiond The intent of the reference code is to provide a simple method for interrelating the
numerous specifications concerning the characteristics of aerodromes so as to provide a series of
aerodrome facilities that are suitabler the aeroplanes that are intended to operate at the aerodrome.
The code is not intended to be used for determining rufemggh or pavement strength requirements.

The code is composed of two elements which are related to the aeroplane performaacie ristanrs

and dimensions. Element 1 is a number based on the aeroplane reference field lemgimand 2 is

a letter based on the aeroplane wingsp@he code letteor number within an element selected for
design purposes is related to the critica@raplane characteristics for which the facility is provided.
When applying this Implementing Standafidst identify the aeroplanes which the aerodrome is
intended to serve and thdeterminghe two elements of the code.

14(1)-1.6.1An aerodrome reference code code number and lettér 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.

14(1)-1.6.2The aerodrome reference code numbers and letters shall haveethnings
assigned to them in Tablell

14(1)-1.6.3The code number for element 1 shall be determined from Tablecdlumn 1,
selecting the code numbeorresponding to the highest value of the aeroplane reference field
lengths of the aeroplanes for which the ragws intended.

Notel & The determination of the aeroplane reference field length is solely for the selection of a
code number and is not intended to influence the actual runway length provided.

Note 20 Guidance on determining the runway length is giirethe Aerodrome Design Manual,
(Doc 9157), Part ® Runways

14(1)-1.6.4The code letter for element 2 shall be determined from Tafllecblumn 3, by
selecting the code letter which corresponds to the greatest wingspan, of the aeroplanes fo
which the facility is inended.

Noted Guidance on determining the aerodrome reference code is given in the Aerodrome Design
Manual (Doc 9157),Parts 1 and 2
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Table 1-1. Aerodrome reference code
(seeld (I) 1.6.2t0 1.6.4)

Code element 1

Code number Aeroplane reference fieléngth
1 Less than 800 m
5 800 m up to but not including 1 200 m
3 1 200 m up to but not including 1 800 m
4 1 800 m and over

Code element 2

Code letter Wingspan
A Up to but not including 15 m
B 15 m up to but not including 24 m
C 24 m up to bunot including 36 m
D 36 m up to but not including 52 m
E 52 m up to but not including 65 m

65 m up to but not including 80 m

T

Note 1.8 Guidance on planning for aeroplanes with wingspans greater than 80 m is given in the
Aerodrome Design Manual (Dod 97), Parts 1 and 2.

folding wing tips spanning two code letters are given in the Procedures for Air Navigation Servicgs
Aerodromes (PANBerodromes, Doc 9981k ur t her gui dance can be
aircraft characteristics for airport planning manual.

Note 28 Procedures on conducting aerodrome compatibility study to accommodate aeroplanes th

(0]
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14(1)-1.7  Specific procedures for aerodrome operations

Introductory Noted This section introduces PANSrodromes (D0 9981) for use by an aerodrome
undertaking an assessment of its compatibility with the type of traffic or operation it is intending to
accommodate. The material in the PAN&odromes addresses operational issues faced by existing
aerodromes and provides the necessary procedures toeetise continued safety of operations.
Where alternative measures, operational procedures and operating restrictions have been developed,
these are detailed in the aerodrome manual and reviewed periodically to assess their continued
validity. The PAN®\erodromes does not substitute nor circumvent the provisions contained in this
Implementing Standardit is expected that infrastructure on an existing aerodrome or a new
aerodrome will fully comply with the requirements in timgplementing StandardsedS 28, 5.2.22

(c) on a Statebds responsibilities for the 1|is
Aeronautical Information Publication.

14(1)-1.7.1  When the aerodrome accommodates an aeroplane that exceeds the certificated
characteristics of thaerodrome, the compatibility between the operation of the aeroplane and
aerodrome infrastructure and operations shall be assessed and appropriate measure
developed and implemented in order to maintain an acceptable level of safety during
operations.

Noted Procedures to assess the compatibility of the operation of a new aeroplane with an existing
aerodrome can be found in the PAN&rodromes (Doc 9981).

14(1)-1.7.2  Information concerning alternative measures, operational procedures and
operating restrictionsnplemented at an aerodrome arising from 1.7.1 shall be promulgated.

Note 10 SeePANSAIM, (Doc 10066),Appendix2, AD 2.20, on the provision of a detailed
description of local traffic regulations.

Note 20 See PAN&\erodromes (Doc 9981), Chapter 8ection3.6, on promulgation of safety
information.
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CHAPTER 2. AERODROME DATA

14(1)-2.1  Aeronautical data

14(1)-2.1.1Determinationand reporting of aerodrome related aeronautical data shall be in
accordance with the accuracy and integdiyssification requed to meet the needs of the
endusers of aeronautical data.

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

14(1)-2.1.2Aerodrome mappingdata should be made available to the aeronautical
information services for aerodromes deemed relevamilsctor Generalof Civil Aviation
where safety and/or performanbased operations suggest possible benefits.

Noted Aerodrome mapping databases teld provisions are contained implementing Standard
28, Chapter5 and PANSAIM (Doc 10066), Chapter.5

14(1)-2.1.3Where made available in accordance with 2.1.2, the selection of the aerodrome
mapping data features to lwellected shall be made with consideratiohthe intended
applications.

Note 10 It is intended that the selection of the features to be collected match a defined operational
need.

Note2 8 Aerodrome mapping databases can be provided at one of two levels of §udility or
medium. These levedsd the corresponding numerical requirements are defined in RTCA Document
DO-272B and European Organization fGivil Aviation Equipment (EUROCAE) Document8BC

& User Requirements for Aerodrome Mapping Information.

14(1)-2.1.4Digital data error detection techwmigs shall be used during the transmission
and/or storage of aeronautical data and digital data sets.

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

14(1)-2.2 Aerodrome reference point
14()-2.2.1 An aerodrome reference point shall be established for an aerodrome.

14(1)-2.2.2The aerodrome reference point shall be located near the initial or planned
geometric centre of the aerodrome and shall normally remain where first established.

14(1)-2.2.3The position of the aerodromeference point shall be measured and reported to
the aeronautical information services authority in degrees, minutes and seconds.
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14(1)-2.3 Aerodrome and runway elevations

2.3.1 The aerodrome elevation and geoid undulation at the aerodrome elevation position
shall bemeasured to the accuracy of dmaf metre or foot and reported to the aeronautical
information services authority.

2.3.2 For an aerodrome used by international civil aviation for-mi@tision approaches,
the elevation and geoishdulation of each thresholthe elevation of the runway end and any
significant high and low intermediate points along thleway shall be measured to the
accuracy of ondalf metre or foot and reported to the aeronautical information services authority.

2.3.3 For precision approach runwathe 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 enearter metre or foot and reported to the aeronautical
information services ahority.

Noted Geoid undulation must be measured in accordance with the appropriate system of
coordinates

14(1)-2.4Aerodrome reference temperature

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

2.4.2 The aerodrome referenceemperature should 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 should be averaged over a
period of years

14(1)-2.5 Aerodrome dimensions and related information

14(1)-2.5.1 The following data shall be measured or described, as appropriate, for each
facility provided on an aerodrome:

a) runwayd true bearing to orbundredth of a degree, designation number, length, width,
displaced thresholdbtation to the nearest metre or foot, slope, surface type, type of
runway and, for a precision approach runway category leximtence of an obstacle
free zone when provided;

b) strip,runway end safety area, stopwaaylength, width to the nearest metrefoot,
surface type;

c) taxiwayd designation, width, surface type;

d) aprond surface type, aircraft stands;

e) the boundaries of the air traffic control service;

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

g) visual aids for approach procedure@sarking 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 afiyaVOR aerodrome checkpoint;

i) location and designation of standard teutes; and

j) distances to the nearest metre or foot of localizer and glide path elements comprising an
instrument landing system (ILS) or azimuth and elevation antermen@rowave landing
system (MLS) in relation to the associated runway extremities.
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14(1)-2.5.2 The geographical coordinates of each threshold shall be measured and reported to
the aeronautical information services authority in degrees, minutes, secandsranedths
of seconds.

14(1)-2.5.3 The geographical coordinates of appropriate taxiway centre line points shall be
measured and reported to the aeronautical information services authority in degrees, minutes
seconds and hundredths of seconds.

14(1)-2.5.4 The geographical cedinates of each aircraft stand shall be measured and reported
to the aeronautical informati@ervices authority in degrees, minutes, seconds and hundredths
of seconds.

14(1)-2.5.5The geographical coordinates of obstacles in Area 2 (the part within the
aerodromeboundary and in Area 3 shalbe measured and reported to the aeronautical
information services authority in degrees, minutes, seconds and tenths of skcaddgion,

the top elevation, type, marking and lighting (if any) of obstacles shall be reportad t
aeronautical informatioservices authority.

Noted PANSAIM (Doc 10066) Appendix @ovides requirements for obstacle data determination in
Areas 2 and 3.

14(1)-2.6 Strength of pavements

Applicable until 27 November 2024
14(1)-2.6.1The bearing strength of a pavemshall be determined.

14(1)-2.6.2The 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 rumber
pavement classification number (AGMNCN) method by reporting all othe following
information:

a) the pavement classification number (PCN);
b) pavement type for ACNPCN determination;

c) subgrade strength category;
d) maximum allowable tire pressure category or maximum allowable tire pressure value;
and

e) evaluation metbd.

Noted If necessary, PCNs may be published to an accuracy etenitie of a whole number.

14(1)-2.6.3The pavement classification number (PCN) reported shall indicate that an aircraft
with an aircraft classificatiomumber (ACN) equal to or less than the repof®N can
operate on the pavement subject to any limitation on the tire presswiecraft allup mass

for specified aircraft type(s).

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

14(1)-2.6.4The ACN of an aircraft shall be determined in accordance with the standard
procedures associated with the AGKN method.

Noted The standard procedures for determining the ACN of an aircraft are given in the Aerodrome
Design Manual (Doc 9157), Part 3. Forrmeenience several aircraft types currently in use have been
evaluated on rigid and flexible pavements founded on the four subgrade categddef)id.6.6 b)
below and the results tabulated in that manual.

Page35 of 355 4™ Edition Rev 01 227 November 2022




Attachment NolS-2022AE-002-Att

14(1)-2.6.5For the purposes of determining the ACN, theaweour of a pavement shall be
classified as equivalent to a rigidftexible construction.

14(1)-2.6.6Information on pavement type for AGRCN determination, subgrade strength
category, maximum allowable tire pressure category and evaluation method shall tezlrepor
using the following codes:

a) Pavement type fokCN-PCN determination: Code
Rigid pavement R
Flexible pavement F

Noted If the actual construction is composite or rstandard, include a note to thaffect (see
example 2 below).

b
) Subgrade strength category: Code

High strength: characterized by K = 150 A
MN/m® and represeilg all K values

abovel20 MN/rh for rigid pavements, and

by CBR = 15 and representing all CBR

values above 13 for flexible pavements.

Medium strengthcharacterized by K = 80 B
MN/m? and representing a range in K of 60

to 120 MN/n? for rigid pavements, ral by

CBR = 10 and representing a range in CBR

of 8 to 13 for flexible pavements.

Low strength: characterized by K = 40 C
MN/m?3 and representing a range in K of 25

to 60 MN/n? for rigid pavements, and by

CBR = 6 and representing a range in CBR

of 4 to 8for flexible pavements.

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

25 MN/n for rigid pavements, and by CBR

= 3 and representing all CBR values below

4 for flexible pavements.
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¢) Maximum allowable tire pressure category:

code
Unlimited: no pressure limit w
High: pressure limited to 1.75 MPa X
Medium: pressure limited to 1.25 Y
MPa
Low: pressure limited to 0.50 MPa Z

Noted See Note 5 td4 (1) 10.2.1 where the pavement is used by aircraft with tire pressures in the
upper categories

d)
Evaluation method: Code

Technical evaluationrepresenting a specific T
study of the pavement clzanteristics and

application of pavement behavior

technology.

Using aircraft experience:rrepresenting a U
knowledge of the specific type and mass of

aircraft satisfactorily being supported under

regular use.

Noted The following examples illustrate Wwopavement strength data are reported under the ACN
PCN method.

Examplel.0 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 tir
pressure limitationthen the reported information would be:

PCN80O/R/B/WI/T

Example & 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 aircra
experience to be PCHO and the maximum tire pressure allowable & MPa, then the
reported information would be:

PCN50/F/A/Y /U
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Noted Composite construction.

Example3.8 If the bearing strength of a flexible pavement, resting on a medium strength
subgrade, haselen assessed lgchnical 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 B7#4@0 allup mass limitation of 390 00Ky,
then the reported informatiomould include the following note.

Noted The reported PCN is subject to a B7400 allup mass limitation of 390 000 kg.

14(1)-2.6.7  Aerodrome Operatahall follow thecriteria specified in Implementing standard
03271 A Cr i t eegulate the dse &t a Pavement by an Aircraft with ACN Higher than the
reported PCN ( Oweegdlat dhd us©gf a pasemenbd by proaircraft with an
ACN higher than the PCN reported fbat pavement.

Noted Attachment A, Sectio?0, detailsa simple method for regulating overload operations while
the Aerodrome Design Manual (Doc 9157), Part 3, includes the descriptions of more detailed
procedures for evaluation of pavements and their suitabilityefstricted overload operations.

14()-2.6.8  The bearingstrength of a pavement intended for aircraft of apron (ramp) mass
equal to or less than 5 700 kg shalhtede available by reporting the following information:

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

Example:4 000 kg/0.5(MPa.

14 (I)- 2.6  Strength of pavements
Applicable as of 28 November 2024

14 (1)- 2.6.1 The bearing strength of a pavement shall be determined

14 ()- 2.6.2 The bearing strength of a pavement intendedaficraft of apron (ramp) mas
greater than 5 700 kg shall be madaikable using th aircraft classificatiomatingi pavement
classification ratingACR-PCR) method by reporting all of the following information:

a) the pavementlassification ratingRPCR) and numerical value;

b) pawement type foACR-PCR determination;

c) subgrade strength category;

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

e) evaluation method.
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Noted Guidance on reporting and publishing of PCRs is contained in the Aerodrome Desig
Manual (Doc 9157, Part 3).

14 (I)- 2.6.3 The pavement classification rating (PCR) reported shall indicate tha
aircraft with an aircraft classification rating (ACR) equal to or less than the reported PQ
operate on the pavement subject to any limitation on the tire pressure, or airarpftreass
for specified aircraft type(s).

Noted Different PCRs may be reported if the strength of the pavement is subject to signi

seasonal variation.

14 (I)- 2.6.4 The ACR of an aircraft shall be determined in accordance with the sta
procedures associatavith the ACRPCR method.

Noted The standard procedures for determining the ACR of an aircraft are given in the Aero
Design Manual (Doc 9157), Part 3. For convenience,dedicated software is available on the ICA
website, for computing any aircraffCRs at any mass on rigid and flexible pavements for the
standard subgrade strength categories detailed in 1421$.6 b) below.

14 ()- 2.6.5 For the purpose of determining the ACR, the behaviour of a pavement
be classified as equivalent to a rigid lexible construction.

14 (I)- 2.6.6 Information on pavement type foACR-PCR determination, subgrad

strength category, maximum allowable tire pressure category and evaluation method
reported using the following codes:

(@) Pavement type for ACIRCR determinatian

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

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

—

-

o

=

m
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Medium strength:characterized by E=120 MPa and B
representing a range in E values equal to or above 100

MPa and strictly less than 150 MPa, for rigid and

flexible pavements.

Low strength: characterized by E=80 MPa and C
representing a r@e in E values equal to or above 60

MPa and strictly less than 100 MPa, for rigid and

flexible pavements.

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

‘ Maximum allowable tire pressure category:

Code
Unlimited: no pressure limit wW
High: pressure limited to 1.75 MPa X
Medium: pressure limited to 1.25MPa Y
Low: pressure limited to 0.50 MPa Z

1 Evaluation method:

Code
Technical evaluation: represing a specific studyof T
the pavement characteristiechnologyand the types of
aircraft which the pavement is intended to serve.
Using aircraft experience: representing a knowledge of U

the specific type and mass of aircraft satisfactorily being
supprted under regular use.

Noted The following examples illustrate how pavement strength data are reported undd? @R
method. Further guidance on this topic is contained in the Aerodrome Design Manual (Doc 9157),
Part 31 Pavements.

Example 1.0 If the bearing strength of a rigid pavement, resting on a medium strength
subgrade, has been assessed by technical evaluationRE€mR&60 and there is no tire
pressure limitation, then the reported information would be:

PCR760/R/B/W /T
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Example 28 If the bearing strength of a composite pavement, behaving like a flexible
pavement and resting on a high strength subgrade, has been assesseapacresin

experience to bBCR 550 and the maximum tire pressure allowable is 1.25 MPa, then the
reportednformation would be:

PCR550/F/A/Y /U

Noted Composite construction.

14 (I)- 2.6.7 Criteria should be established to regulate the use of a pavement by an aircraf
an ACR higher than the PCR reported for that pavement in accordance with -16.2 and 14
(h -2.6.3.

Noted Attachment A, Section 20, details a simple method for regulating overload operations wh
Aerodrome Design Manual, (Doc 9157), Part 3, includes the descriptions of more detailed procedd

evaluation of pvements and their suitability for restricted overload operations.

14 (1)- 2.6.8 The bearing strength of a pavement intended for aircraft of apron (ramp) mass
to or less than 5 700 Kg shall be made available by reporting the following information:

a) maximum allovable aircraft mass; and

b) maximum allowable tire pressure.

Example: 4 800 kg/0.60 MPa.

14(1)-2.7  Pre-flight altimeter check location

14(1)-2.7.1 One or more prdlight altimeter check locations shall be established for an
aerodrome.

14(1)-2.7.2 A preflight check location should be loeat on an apron.

Note 18 Locating a preflight altimeter check location on an apron enables an altimeter check to be

made prior to obtaining taxi clearance and eliminates the need for stopping for that purpose after

leaving the apron.
Note 20 Normally anentire apron can serve as a satisfactory altimeter check location.

14(1)-2.7.3  The elevation of a préight altimeter check location shall be given as the
average elevatiompunded to the nearestetre or foot, of the area on which it is located. The
elevation ofany portion of a prélight altimeter check location shall lvgthin 3 m (10 ft) of
the average elevation for that location.

Page41 of 355 4™ Edition Rev 01 227 November 2022




Attachment NolS-2022AE-002-Att

14(1)-2.8 Declared distances

The following distances shall be calculated to the nearest metre or foot for a runway intended
for use by intenational commercial air transport:

a) takeoff run available;

b) takeoff distance available;

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

Noted Guidance on calculation of declared distances is given in Attachment A, Section 3.

14(1)-2.9 Condition of the movement area and related facilities

14(1)-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 services units,
and similar information of opational significance to the air traffgervices 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.

Noted The rature, format and conditions of the information to be provided are specified in the
PANSAIM (Doc 10066) and the PANSTM (Doc 4444). Specific procedures pertaining to works in
progress on the movement area and to the reporting of such works are spiecified PANS
Aerodromes (Doc 9981).

14(1)-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 affecting aircraft and
aerodrome operations shall be providadorder to take appropriate action, particularly in
respect of the following

a) construction or maintenance work;

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

c) water, snow, slush, ice, or frost on a runway, a taxiway or an apron;

d) antiicing orde-icing liquid chemicals or other contaminants on a runway, taxiway or
apron;

e) snow banks or drifts adjacent to a runway, a taxiway or an apron;

f) other temporary hazards, including parked aircraft;

g) failure or irregular operation of part or all of the@drome visual aids; and

h) failure of the normal or secondary power supply.

Note 1.8 Other contaminants may include mud, dust, sand, volcanic ash, oil and rubber.
Procedures for monitoring and reporting the conditions of the movement area are incluthed in
PANSAerodromes (Doc 9981).

Note 2.8 The Aeroplane Performance Manual (Doc 10064) provides guidance on aircraft
performance calculation requirements regarding the description of runway surface conditions in 2.9.2
c), e) and f).

Note 3.0 Origin and evolution of data, assessment process and the procedures are prescribed in the
PANSAerodromes (Doc 9981). These procedures are intended to fulfil the requirements to achieve
the desired level of safety for aeroplane operations prescribeanplementig Standards 1%nd
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Implementing Standard 8and to provide the information fulfilling the syntax requirements for
dissemination specified in Implementing Standarch@8 the PANS\TM (Doc 4444) and the PANS
AIM (Doc 10066)

14(1)-2.9.3To facilitate compliance witl2.9.1 and 2.9.2, the following inspections shall be
carried out each day:

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

b) for the runways), inspections in addition to a) whenever the runway surface
conditions may have changed significantly due to meteorological conditions.

Note 18 Procedures on carrying out daily inspections of the movement area are given in the PANS
Aerodromes (Doc $81). Further guidance is available in the Airport Services Manual (Doc 9137),
Part 8, in the Manual of Surface Movement Guidance and Control Systems (SMGCS) (Doc 9476) and
in the Advanced Surface Movement Guidance and Control SysteahGAS) Manual (Do8830).

Note 2 8 The PANSAerodromes (Doc 9981) contains clarifications on the scope of a significant
change in the runway surface conditions.

14(1)-2.9.4 Personnel assessing and reporting runway surface conditions required in 2.9.2
and 2.9.5 shall be traineahd competent to perform their duties.

Note 10 Guidance on training of personnel is given in Attachment A, Section 6.

Note 20 Information on training for personnel assessing and reporting runway surface conditions is
available in the PAN&erodromegDoc 9981).

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

Introductory Noted The philosophy of the runway condition report is that the aerodrome operator
assesses the runway surface conditions whenever water, snow, slush, @s ardrpresent on an
operational runway. From this assessment, a runway condition code (RWYCC) and a description of
the runway surface are reported which can be used by the flight crew for aeroplane performance
calculations. This report, based on the tymkepth and coverage of contaminants, is the best
assessment of the runway surface condition by the aerodrome operator; however, all other pertinent
information may be taken into consideration. See Attachment A, Section 6, for further details. The
PANSAerodromes (Doc 9981) contains procedures on the use of the runway condition report and
assignment of the RWYCC in accordance with the runway condition assessment matrix (RCAM).

14(1)-2.9.5The runway surface condition shall be assessed and reported through a runway
condition code (RWYCC) and a description using the following terms:

DRY

STANDING WATER
WET

CHEMICALLY TREATED
LOOSE SAND

Note 18 The runway surface conditions are those conditions for which, by means of the methods
described in the PANSerodromes [Poc 9981), the flight crew can derive appropriate aeroplane
performance.

Note 28 The conditions, either singly or in combination with other observations, are criteria for
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which the effect on aeroplane performance is sufficiently deterministic tov aldsignment of a
specific runway condition code.

Note 30 The terms CHEMICALLY TREATED and LOOSE SAND do not appear in the aeroplane
performance section but are used in the situational awareness section of the runway condition report

14(1)-2.9.6 Whenever an arational runway is contaminated, an assessment of the
contaminant depth and coverage over each third of the runway shall be made and reported.

Noted Procedures on depth and coverage reporting are found in the PA&N®iromes (Doc 9981).

14(1)-2.9.7 Information hat a runway or portion thereof is slippery wet shall be made
available.

Note 18 The surface friction characteristics of a runway or a portion thereof can be degraded due to
rubber deposits, surface polishing, poor drainage or other factors. The deationithat a runway

or portion thereof is slippery wet stems from various methods used solely or in combination. These
methods may be functional friction measurements, using a continuous friction measuring device, that
fall below a minimum standard as dedfd by the Director General of Civil Aviaton, observations by
aerodrome maintenance personnel, repeated reports by pilots and aircraft operators based on flight
crew experience, or through analysis of aeroplane stopping performance that indicates adsulistan
surface. Supplementary tools to undertake this assessment are described in thadr@di@nes

(Doc 9981).

Note 20 See 2.9.1 and 2.13 concerning the provision of information to, and coordination between,
appropriate authorities

14(1)-2.9.8\otification shall fe given to relevant aerodrome users when the friction level of a
paved runway or portion thereof is less than the minimum friction level specified in
accordance with 14(l) 10.2.3.

Note 18 Guidance on determining and expressing the minimum friction lisvg@rovided in
Assessment, Measurement and Reporting of Runway Surface Conditions (Cir 329).

Note 20 Procedures on conducting a runway surface friction characteristics evaluation programme
are provided in the PANSerodromes (Doc 9981).

Note 30 Information to be promulgated in a NOTAM includes specifying which portion of the
runway is below the minimum friction level and its location on the runway.

14(1)-2.10 Disabled drcraft removal

Noted Seel4(l) 9.3 for information on disabled aircraft removal sees.

14(1)-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 movemershaxdd
be made available, on request, to aircraft operators

14(1)-2.10.2 Information concerning theapability to remove an aircraft disabled on or
adjacent to the movement area shob&imade available.

Noted 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.

Page44 of 355 4™ Edition Rev 01 227 November 2022




Attachment NolS-2022AE-002-Att

14(1)-2.11 Rescue and fire fighting

Noted Seel4(l) 9.2 for infamation on rescue and fifighting services.

14(1)-2.11.1  Information concerning the level of protection provided at an aerodrome for
aircraft rescue and fire fighting purposes shall be made available.

14(1)-2.11.2 The level of protection normallyavailable at an aerodrome shoulde
expressed in terms of tieategory of the rescue and fiighting services as describediA(l)

9.2 and in accordance with the types and amounts of extinguishing agents normally available
atthe aerodrome.

14(1)-2.11.3  Changes in the level of protection normally available rataarodrome for
rescue and fifeghting shall be notifiedto the appropriate air traffic services units and
aeronautical information services units to enable those units todprdiie necessary
information to arriving and departing aircraft. When such a change has been corrected, the
above units shall be advised accordingly

Noted Changes in the level of protection from that normally available at the aerodrome could result
froma change in the availability of extinguishing agents, equipment to deliver the agents or personnel
to operate the equipment, etc.

14(1)-2.11.4 A change should be expressed in terms of the caegory of the rescue
and firdighting service available at the aerodne.

14(1)-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;

b). type of system according td4 (1) 5.3.5.2. For an ATVASIS, 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 centreélaangle of
displacement and the direction of displacement, i.e. left or right, shall be indicated;

d). nominal approach slope angle(s). For-8ASIS or an AFVASIS this shall be angle
d according to the formula in Figei5-18 and for a PAPI and an APAPI this shall be
angle (B + C) + 2 and (A + B) + 2, respectively as in Figug®5and

e). minimum eye height(s) over the threshold of thestmpe signal(s). For a-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 informatoard 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 2Nj i
be the setting angle oftheu t f art her from the runway
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14(1)-2.13 Coordination between aeronautical information services and
aerodrome authorities

14()-2.13.1 To ensure that aeronautical information services units obtain information to
enable them to provide up-date preflight information and to meet the need forfiight
information, arrangements shall be made between aeronautical information services and
aerodrome authorities responsible for aerodrome services to report to the responsible
aeronautical informatioservices unit, with a minimum of delay:

a) information on the status of certification of aerodromes and aerodrome conditions
(ref. 14 ()1.4, 2.9, 2.10, 2.11 and 2.12);

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

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

14(1)-2.13.2 Before introducing changes to the air navigation system, due account shall be
taken by the services responsible fsuch changes of the time needed by aerireu
information services for the preparation, production and issue of relevant material for
promulgation. To ensure timely provision of the information to aeronautical information
services, close coordination between those services concerned is threimed.

14(1)-2.13.3 Of a particular importance are changes to aeronautical information that affect
charts and/or computdrased navigation systems which qualify to be notified by the
aeronautical information regulation and control (AIRAC) systeam specified in
Implementing Standard 2&8hapter 6 and Appendix 4. The predetermined, internationally
agreed AIRAC effective dates in addition to 14 days postage time shall be observed by the
responsible aerodrome services when submitting the raw information/data touéieabna
information services.

Noted Detailed specifications concerning the AIRAC system are contained in -RIANS
(Doc 10066), Chapter 6.

14(1)-2.13.4 The aerodrome services responsible for the provision of raw aeronautical
information/data to the aeronautical anfhation services shall do that while taking into
account accuracy and integrity requirememiguired to meet the needs of the -ei3dr of
aeronautical data.

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

Note 20 Specifications for the issue of NOTAMd SNOWTAMare contained inmplementing
Standard 28Chapter 6and PANSAIM (Doc 10066) Appendices8 and4, respectively.

Note 30 AIRAC information is distributed by the AIS at least 42 days in advance of the AIRAC
effective dates with the objective of reaching recipients at least 28 days in advance of the effective
date.

Note4.0 The schedule of the predetermined internationally agAd8RC common effective dates at
intervals of B daysand guidance for the AIRAC use are contained in the Aeronautical Information
Services Manual (Doc 8126, Chapter 2).
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CHAPTER 3. PHYSICAL CHARACTERISTICS

14(1)-3.1  Runways

Number and orientation of runways

Many factors affect the determination of the orientation, siting and number of run@ags.
important factor is the usability factor, as determined by the wind distribution, which is specified
hereunder. Anothemportant factor is the alignment of the rusmwto facilitate the provision of
approaches conforming to the approach surfapecifications of Chapter 4. In Attachment A,
Section 1, information is given concerning these and other factors.

When a new instrument runway is being located, particulanttie 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 #meas or other factors will not
restrict the operation of the aeroples for which the runway is intended.

14(1)>3.1.1 The number and orientation of runways at an aerodrome should 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.

14(1)-3.1.2  The siting and oentation of runways at an aerodrome should, where
possible, be such that the arrival and departure tracks minimize interference with areas
approved for residential use and other nessmsitive areas close to the aerodrome in
order to avoid future noisproblems

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

14(1)-3.1.3  Choice of maximum permissible crosswind components

In the application of 14 (1) 3.1.1 it should be assumed that landing or taieof
aeroplanes is, in normatircumstances, precluded when the crosswind component
exceeds:

0 37 km/h (20 kt) in the case of aeroplanes whose reference field length is 1d600 m
over, except that when poarnway braking action owing to an insufficient longitudinal
coefficient of friction is experienced with some frequeacgrosswind component not
exceeding 24 km/h (13 kt) should be assumed,;

0 24 km/h (13 kt) in the case of aptanes whose reference field length is 1 200 m or
up to but not including 1 500 rand

0 19 km/h (10 kt) in the case of aeroplanes whose mederéield length isdss than
1200m

Noted In Attachment A, Section 1, guidance is given on factors affectirgaltigdation of the
estimate of the usabilifiactor and allowances which may have to be made to take account of the
effect of unusual circumstances.

14(1)-3.1.4  Data to be used

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

Noted These windsare mean winds. Reference to the need for some allowance for gusty
conditions is made in Attachment A, Section 1.

Location of threshold

14()-3.1.5 A threshold should normally be located at the extremity of a runway
unless operationatonsiderations justify the che@ of another location.

Noted Guidance on the siting of the threshold is given in Attachment A, Séttion

14()-3.1.6  When it is necessary to displace a threshold, either permanently or
temporarily, from its normal location, account should be taken of the varamier$

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 should be available between the unserviceable area and the disihleesitbld.
Additional distance should also be provided to meet the requirements of the runway end
safety area as appropriate.

Noted Guidance on factors which may be considered in the determination of the location of a
displaced threshold is given in Athment A, Sectiornll

Actual length of runways

14(1)-3.1.7  Primary runway

Except as provided ih4 (1) 3.1.9,the actual runway length to be provided for a primary
runway should bedequate to meet the operational requirements of the aeroplanes for
which the runways intended and should be not less thia@ longest length determined

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

Note 10 This specification does not necessarily mean igiog for operations by the critical
aeroplane at its maximum mass.

Note 20 Both takeoff and landing requirements need to be considered when determining the
length of runway to be provided and the need for operations to be conducted in both directions
of the runway.

Note 30 Local conditions that may need to be considered include elevation, temperature,
runway slope, humidity and the runway surface characteristics.

Note 40 When performance data on aeroplanes for which the runway is intended are not
known guidance on the determination of the actual length of a primary runway by application
of general correction factors is given in the ICAO Aerodrome Design Manual (Doc 9157), Part
1.

14(1)-3.1.8  Secondary runway

The length of a secondary runway should be determsmedarly to primary runways
except that ineeds only to be adequate for those aeroplanes which require to use that
secondary runway in addition to the other runwayronways in order to obtain a
usability factor of at least 95 per cent.
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14(-3.1.9  Runways withstopways or clearways

Where a runway is associated with a stopway or clearway, an actual runway length less
than thatresulting from apptation of 14 (1)3.1.7 or 3.1.8, as appropriate, may be
considered satisfactory, but in such a case any combinafionnway, stopway and
clearway provided should permit compliance with the operational requirements for
takeoff and landing of the aeroplanes the runway is intended to serve.

Noted Guidance on use of stopways and clearways is given in Attachment An Qectio

Width of runways

14(1)-3.1.10 The width of a runway shoulgk not less than the appropriate dimension
specified in the following tabulation:

Outer Main Gear Wheel Span (OMGWS)

Code Up to but not 45muptobut 6 mup tobutnot 9 mup to butnot
number including4.5m  not including 6 m including 9 m including 15 m
I° 18m 18 m 23m =
2¢ 23 m 23m 30m -
3 30m 30m 30m 45m
4 - - 45 m 45 m

a. The width of a precision approach rumway should be not less than 30 m where the code
number is 1 or 2.

No
te 10 The combinations of code numbers @MGWSfor which widths are specified have
been developed for tyg@l aeroplane characteristics.

Note 28 Factors affecting runway width are given in the Aerodrome Design Manual (Doc
9157), Part 1.

Note 38 See 3.2 concerning the provision of runway shoulders, in particular for Code F
aeroplanes with four (or more) eings.
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Minimum distance between parallel runways

14(1)-3.1.11 Where parallel noanstrument runways are intended for simultaneous
use, the minimum distancetiveen their centre lines should:

0
0
0

210 m where the higher code number is 3 or 4;
150 m where the higher cechumber is 2; and

120 m where the higher code number is 1.

Noted Procedures for wake turbulence categorization of aircraft and wake turbulence
separation minima are contained in the Procedures for Air Navigation Se&icas Traffic
Management (PANSTM), Doc 4444, Chapter 4, 4.9 and Chapter 5, 5.8, respectively.

14()-3.1.12 Where parallel instrument runways are intended for simultaneous use
subject toconditions specified in the PANSM (Doc 4444) and the PANSPS (Doc
8168), Volume I, the minimum distance kestwtheir centréines shoulde:

0

0
0
0

1 035 m for independent parallel approaches;
915 m for dependent parallel approaches;
760 m for independent parallel departures;

760 m for segregated parallel operatiomscept that:

a). for segregated parallel aggations 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, torminimum of 300 m; and

2. should be increased by 30 m for each 150 m that the arrival runway is
staggered way from the arriving aircraft;

b).for independent parallel approaches, combinations of minimum distances and
Associateatonditions other than thospecified in the PANSTM (Doc 4444)
may be applied when it is detarmad that such combinations would not adversely
affect the safety of aircraft operations.

Noted Procedures and facilities requirements for simultaneous operations on parallel or near
parallel instrument runways are contained in the PANS3/ (Doc 4444), Chapter 6 and the
PANSOPS (Doc 8168), Volume |, Part Ill, Section 2, and Volume II, Part I, Section 3; Part I,
Section 1; and Part Ill, Section 3, and relevant guidance is contained in the Manual on
Simultaneous Operations on Parallel oed-Parallel Instrument Runways (SOIR) (Doc 9643).

Slopes on runways

14(1)-3.1.13  Longitudinal slopes

The slope computed by dividing the difference between the maximum and minimum
elevation alonghe runway centre line by the runway length should not exceed:

0 1 per @nt where the code number is 3 or 4; and

0 2 per cent where the code number is 1 or 2.
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14(1)-3.1.14  Along no portion of a runway should the longitudinal slope exceed:

0 1.25 per cent where the code number is 4, except that for the first and last quarter of
the length bthe runway the longitudinal slope should not exceed 0.8 per cent;

0 1.5 per cent where the code number is 3, except that for the first and last quarter of the
length of a precision approaatunway category Il or Il the longitudinal slope should
not exceed.8 per cent; and

0 2 per cent where the code number is 1 or 2.

14()-3.1.15 Longitudinal slope changes

Where slope changes cannot be avoided, a slope change between two consecutive slopes
should noexceed:

0 1.5 per cent where the code number is 3 or 4; and
0 2 per cenwhere the code number is 1 or 2.

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

14()-3.1.16  The transition from one slope to another should be accomplished by a
curved surface with a rate of change not exceeding:

- 0.1 per cenper 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

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

14()-3.1.17  Sight distance

Where slope changes cannot be avoided, they should be such that there will be an
unobstructed lin®f sight from:

- any point 3 m above a runway to all other points 3 m above the runway within a
distance of at least hathe length othe 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 lengthtbé& runway where the code letter is B; and

- any point 1.5 m above a ruawy to all other points 1.5 m above the runway within a
distance of at least half the lengihthe runway where the code letter is A.
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Noted Consideration will have to be given to providing an unobstructed line of sight over the
entire length of a singl runway where a fulength parallel taxiway is not available. Where an
aerodrome has intersecting runways, additional criteria on the line of sight of the intersection
area would need to be considered for operational safety. See the Aerodraige Danwal

(Doc 9157), Part 1.

14(1)-3.1.18 Distance between slope changes

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

a) the sum of the absolute numerical values of the corresponding slope changes
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
-5 000 m where the code number is 1 or 2; or

b) 45 m;
Whichevels greater

Noted Guidance on implementing this specification is given in Attachment A, Section 4.

14()-3.1.19 Transverse slopes

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

0 1.5 per cent where the code letter is C, D, E or F; and

0 2 per cent where the code lettsrA or B;

but in any event should 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.

For a cambered surface the transverse slope on eachosittee centre line should be
symmetrical.

Noted On wet runways with crosswind conditions the problem of aquaplaning from poor
drainage is apt to be accentuatefidditional Guidance is included in the Aerodrome Design
Manual (Doc 9157) Parts 1 and 3.

14(1)-3.1.20 The transverse slope should be substantially the same throughout the
length of a runwagxcept at an intersection with another runway or a taxiway where an
even transition should be provided taking account oh#e for adequate drainage.

Noted Guidan@ on transverse slope is given in #herodrome Design ManugDoc 9157),
Part 3.
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Strength of runways

14(-3.1.21 A runway shouldbe capable of withstanding the traffic of aeroplanes the
runway is intended to serve.

Surface of runways

14(1)-3.1.22 The surface of a runway shéle constructed without irregularities that
would impair the runway surfacgiction characteristics or otherwise adversely affect
the takeoff or landing of an aeroplane.

Note 10 Surface irregularities may adversely affect the taifeor landing of araeroplane by
causing excessive bouncing, pitching, vibration, or other difficulties in the control of an
aeroplane.

Note 20 Guidance on design tolerances and other information is given in Attachment A,
Section 5. Additional guidance is included in theolieome Design Manual (Doc 9157), Part 3.

14(1)-3.1.23 A paved runway shall be so constructed or resurfaced as to provide
surface friction characteristics at or abdlie minimum friction leved specified in the
Table10-1 in Chapter 10.

14(1)-3.1.24  The surface of a paved runyahould be evaluated when constructed or
resurfaced to determine that the surface friction characteristics achieve the design
objectives.

Noted Additional guidance is included in the Airport Services Manual (Doc 9137), Part 2.
14()-3.1.25 Measurements of the sucka friction characteristics of a new or
resurfaced paved runway should be made with a continuous friction measuring device
using seklwetting features.

Noted Additional guidance is included in the Airport Services Manual (Doc 9137), Part 2.

14()-3.1.26 The averagesurface texture depth of a new surface should be not less
than 1.0 mm.

Note 160 Macrotexture and microtexture are taken into consideration in order to provide the
required surface friction characteristics. Guidance on surface design is given in Attachment
Section 8.

Note 280 Guidance on methods used to measure surface texture is given in the Airport Services
Manual (Doc 9137), Part 2.

Note 30 Guidance on design and methods for improving surface texture is given in the
Aerodrome Design ManuélDoc 9157) Part 3.

14()-3.1.27 When the surface is grooved or scored, the grooves or scorings should
be either perpendicular to the runway centre line or parallel to-perpendicular
transverse joints, where applicable.

Noted Guidance on methods for improving the runwayface texture is given in the
Aerodrome Design Manual (Doc 9157), Part 3
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14(1)-3.2  Runway shoulders

General

Noted Guidance on characteristics and treatment of runway shoulders is given in Attachment
A, Sectior®, and in the Aerodrome Design Manual (Doc 9194t 1.

14(1)-3.2.1  Runwayshoulders shoulthe provided for a raway where the code letter
isD,EorF.

Width of runway shoulders

14(1)-3.2.2  For aeroplanes with OMGWS from 9 m up to but not including 15 m, the
runway shoulders should extend symmetrically on each side ofitlweay so that the
overall width of the runway and its shoulders is not less than:

d 60 m where the code letter is D or E;
0 60 m where the code letter is F with tvoo threeengined aeroplanes; and

0 75 m where the code letter is F with four (or mega)ined aeroplanes.

Slopes on runway shoulders

14(1)-3.2.3  The surface of the shoulder that abuts the runway should be flush with
the surface of the runway and its transverse slope should not exceed 2.5 per cent.
Strength of runway shoulders

14(1)-3.2.4 The portion of a runway shlilder between the runway edge and a
distance of 30 m from the runway centre line should 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 damagete aeroplane and of supporting ground
vehicles which may operate on the shoulder.

Noted Guidance on strength of runway shoulders is given in the Aerodrome Design Manual
(Doc 9157), Part 1

Surface of runway shoulders

14(1)-3.2.5 A runway shoulder should be prepdrer constructed so as to resist
erosion and the ingestion of the surface material by aeroplane engines.

14(1)-3.2.6  Runway shoulders for code letter F aeroplanes should be paved to a
minimum overall width of runway and shoulder of not less than 60 m.

Noted Guidanceon surface of runway shoulders is given in the Aerodrome Design Manual,
(Doc 9157), Part 1
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14(1)-3.3  Runway turn pads

General

14(1)-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,a runway turn pashall be provided to
facilitate a 18edegree turn of aeroplanes. (See Figufe)3

14(D-3.3.2 Where the end of a runway is not served by a taxiway or a taxiway
turnaround and where theode letter is A, B or C, a runway turn pad should be provided
to facilitate a 186degree turn of aeroplanes.

Note 10 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.

Note 20 Guidance on the design of the runway turn padsviailable in the Aerodrome Design
Manual (Doc 9157), Part 1. Guidance on taxiway turnaround as an alternate facility is
available in the Aerodrome Design Manual (Doc 9157), Part 2.

| |_H—JI_‘

Figure 3-1. Typical tum pad layout

14()-3.3.3  The runway turn pad may be located on either the left or riglet sfdhe
runway and adjoining the runway pavement at both ends of the runway and at some
intermediate locations where deemed necessary.

Noted The initiation of the turn would be facilitated by locating the turn pad on the left side of
the runway, since thleft seat is the normal position of the pileicommand.

14()-3.3.4  The intersection angle of the runway turn pad with the runway should not
exceed 30 degrees.

14()-3.3.5 The nose wheel steering angle to be used in the design of the runway turn
pad should noéxceed 45 deges.

14(1)-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:
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OMGWS

Up to but not 4.5 m up to but not 6 mup to butnot 9 m up to but not
including 4.5 m mcluding 6 m mncluding 9 m meluding 15 m

" - - fl b
Clearance 1.50m 225m Im'ordm 4m

If the turn pad is intended to be used by aeroplanes with a wheel base less than 18 m
If the nurn pad is intended to be used by aeroplanes with a wheel base equal to or
greatey than 18 m.

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

Slopes on runway turn pads

14(1)-3.3.7  The longitudinal and transverse slopes on a runway turmh $@ould be
sufficient to preventhe accumulation of water on the surface and facilitate rapid
drainage of surface water. The slopes should be the same asththeeadjacent runway
pavement surface.

Strength of runway turn pads

14(1)-3.3.8  The stragth of a runwa turn pad shoulde at least equal to that of the
adjoining runwaywhich it serves, due consideration being given to the fact that the turn
pad will be subjected to slemoving traffic making hardurns and consequent higher
stresses on the pavement.

Noted 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

14(1)-3.3.9  The surface of aunway turn pad shall not have surface irregularities that
may cause damage to an aeroplane using the turn pad.

14(1)-3.3.10 The surface of a runway turn pad should be so constructed or resurfaced
as to provide surface friction characteristics at least equal todhtite adjoining runway.

Shoulders for runway turn pads

14(1)-3.3.11 The runway turn pads should be provided with shoulders of such width as
IS necessary tprevent surface erosion by the jet blast of the most demanding aeroplane
for which the turn pad is intendednd any possibldoreign object damage to the
aeroplane engines.

Noted 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.

14(1)-3.3.12 The strendgt of runway turn pad shoulders should be capable of
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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.

14(1)-3.4 Runway strips

General

14()-3.4.1 A runway and any associated stopways shall be included in a strip.
Length of runway strips

14(1)-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:

0 60 m where the code number is32or 4;

0 60 m where the code number is 1 and the runway is an instrument one; and

0 30 m where the code number is 1 and the runway is @nstnument one.

Width of runway strips

14(1)-3.4.3 A strip including a precision approach runway shall, wherever
practicable, @tend laterally to a distance of at least:

0 140 m where the code number is 3 or 4; and
d 70 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.

14()-3.4.4 A strip including a nonprecision approach runway should extend
laterally to a distance of at least:

0 140 m where the code number is 3 or 4; and

0 70 m where the code numberis 1 or 2;

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

14(1)-3.4.5 A strip including a noninstrument runway should extend on each side of
the centre line ofthe runway and its extended centre line throughout the length of the
strip, to a distance of at least:

0 75 m where the code number is 3 or 4;
0 40 mwhere the code number is 2; and
0 30 m where the code number is 1.
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Objects on runway strips

Noted Seel4(l) 9.9 for information regarding siting of equipment and installations on runway
strips.

14(1)-3.4.6  An object situated on a runway strip which may endanger ammnegl
should be regarded as obstacle and should, as far as practicable, be removed.

Note 18 Consideration will have to be given to the location and design of drains on a runwa
strip to prevent damage to an aeroplane accidentally running off a rurSwatably designed
drain covers may be required. For further guidance, seeAtrddrome Design ManugDoc
9157), Part.

Note 28 Where operair or covered storm water conveyances are installed, consideration will
have to be given to ensure that their sttiie does not extend above the surrounding ground so
as not to be considered an obstacle. See also Not&4()3.4.16.

Note 30 Particular attention needs to be given to the design and maintenance of aaippen
storm water conveyance in order to peat wildlife attraction, notably birds. If needed, it can
be covered by a net. Procedures on wildlife management are specified in theARANBMes

(Doc 9981). Furtheguidancecan be found in the Airport Services Manual (Doc 9137), Part 3.

14(1)-3.4.7  No fixed obgct, other than visual aids required for air navigation or thosi

required for aircraft safety purposes and which must be sited on the runway strip, and
satisfying the relevant frangibility requirement in Chapter 5, shall be permittethyon
part of a runwe strip of a precision approach runway delineated by the lower edges ¢
the inner transitional surfaces.

—

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

Noted See Chapter 4, séah 14(1) 4.1 for characteristics of inner transitional surface.

Grading of runway strips

14()-3.4.8  That portion of a strip of an instrument runway within a distance of at
least:

0 75 m where the code number is 3 or 4; and
0 40 m where the code number is 1 or 2;

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

Noted Guidance on grading of a greater area of a strip inchgda precision approach runway
where the code number is 3 or 4 is given in Attachment A, S8ction

14(1)-3.4.9  That portion of a strip of a nemstrument runway within a distance of at
least:
d 75 m where the code number is 3 or 4;
d 40 m where the code number is 2; and
d 30 m where the code number is 1;
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from thecenterline of the runway and its extended centre line should provide a graded
area for aeroplanes which the runwesyintended to serve in the event of an aeroplane
running off the runway.

14(1)-3.4.10 The surface of that pon of a strip that abuts a runway, shoulder or stop
way shall be flush with the surface of timway, shoulder cstop way

14(1)-3.4.11  That portion of a strip to at least 30 m befatart of a runwayshould be
prepared against blastrosion in order to protec landing aeroplane from the danger
of an exposed edge.

Note 18 The area provided to reduce the erosive effects of jet blast and propeller wash may be
referred to as a blast pad.

Note 28 Guidance on protection against aeroplane engine blast is avaiiabthe Aerodrome
Design Manual (Doc 9157), Part 2.

14(1)-3.4.12  Where the areas ifh4(l) 3.4.11 have paved surfaces, they should be able
to withstand the occasional passage of the critical aeroplane for runway pavement design.

Slopes on runway strips
14(1)-3.4.13 Longitudinal $opes

A longitudinal slope along that portion of a strip to be graded should not exceed:
0 1.5 per cent where the code number is 4;

0 1.75 per cent where the code number is 3; and

0 2 per cent where the code number is 1.0r 2

14(1)-3.4.14 Longitudinal slope changes

Sope danges on that portion of a strip to be graded should be as gradual as practicable
and abruptchanges or sudden reversals of slopes avoided

14()-3.4.15 Transverse slopes

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

0 2.5 per cent where the code number is 3 or 4; and

0 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 stopwg edge should be negative as measured in the direction away from
the runway and may be as great as 5 per cent.

14(1)-3.4.16 The transverse slopes of any portion of a strip beyond that to be graded

should not exceeahn upward slope of 5 per cent as measured in thettbreaway from
the runway.
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Note 16 Where deemed necessary for proper drainage, an-apestorm water conveyance
may be allowed in the negraded portion of a runway strip and would be placed as far as
practicable from the runway.

Note 20 The aerodrora rescue and firefighting (RFF) procedure would need to take into
account the location of open air water conveyances within thegramhed portion of a runway
strip.

Strength of runway strips

14()-3.4.17 That portion of a strip of an instrument runway within a dis&amd at
least:

0 75 m where the code number is 3 or 4; and

0 40 m where the code number is 1 or 2;

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

Noted Guidance on preparation of runway strips is given in the Aerodrome Design Manual
(Doc 9157), Part 1

14(1)-3.4.18 That portion of a strip coniaing a noninstrument runway within a
distance of at least:

0 75 m where the code number is 3 or 4;

0 40 m where the code number is 2; and

0 30 m where the code number is 1;

from the centre line of the runway and its extended centre line should be so prepared
constructed as to minimize hazamssing from differences in loaldearing capacity to
aeroplanes which the runway is intended to serve in the event of an aeroplane running
off the runway.
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14(1)-3.5 Runway end safety areas

General

14()-3.5.1 A runway end safety area shlae provided at each end of a runway strip
where:

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

Noted Guidance on runway end safety areas is given in Attachment A, SEtion

14(-3.5.2 A runway end safety areaald be provided at each end of a runway
strip where the code number is 1 or 2 and the runway is-instsament one.

Dimensions of runway end safety areas

14(1)-3.5.3 A runway end safety area shall extend from the end of a runway strip to a
distance of at least 90 where:

0 the code numberis 3 or 4; and
0 the code numberis 1 or 2 and the runway is an instrument one.
If an arresting system is installed, the above length may be reduced, based on the design

specification of the system, subject to acceptancehle Director General of Civil
Aviation.

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

14(1)-3.5.4 A runway end safety area should, as far as practicable, extend from the
end of a runway strip a distance of at least:

0 240 m where the cde number is 3 or 4or a reduced length when an arresting
system is installed;

0 120 m where the code number is 1 or 2 and the runway is an instrument one; or a
reduced length when an arresting system is installed; and

0 30 m where the code number is 1 om2l ahe runway is a neimstrument one.

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

14(1-3.5.6  The width of a runway end safety area should, wherever practicable, be
equal to that of the graded portion of the associateavay strip.
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Objects on runway end safety areas

Noted Seel4(l) 9.9 for information regarding siting of equipment and installations on runway
end safety areas.

14(1)-3.5.7 An object situated on a runway end safety area which may endanger
aeroplanes should be regded as an obstacle and should, as far as practicable, be
removed.

Clearing and grading of runway end safety areas

14()-3.5.8 A runway end safety area should provide a cleared and graded area for
aeroplanes which the runway is intended to serve in the event of aplaaero
undershooting or overrunning the runway

Noted 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, howdavél) 3.5.12.

Slopes on runway end safety areas

14(1)-3.5.9 General

The sbpes of a runway end safety area should be such that no part of the runway end
safety area penetrates the approach or takeclimb surface.

14(1)-3.5.10 Longitudinal slopes

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

14(1)-3.5.11 Transverse slopes

The transverse slopes of a runway end safety area should not exceed an upward or
downward slop@f 5 per ceh Transitions between differing slopes should be as gradual
as practicable.

Strength of runway end safety areas

14(1)-3.5.12 A runway end safety area should be so prepared or constructed as to
reduce the risk of damage to an aeroplane undershooting or overrunningriivay,
enhance aeroplane deceleration and facilitate the movement of rescue and firgfightin
vehicles as required ih4(1) 9.2.34t0 9.2.3.

Noted Guidance on the strength of a runway end safety area is given in the Aerodrome Design
Manual (Doc 9157)Part 1.
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14(1)-3.6  Clearways

Noted The inclusion of detailed specifications for clearways in this section is not intended to
imply that a clearway has to be provided. Attachment A, Section 2, provides information on the
use of clearways.

Location of clearways

14()-3.6.1  The origin of a clearway should be at the end of the-tztkeun available.

Length of clearways

14()-3.6.2  The length of a clearway should not exceed half the length of theffake
run available.

Width of clearways

14()-3.6.3  Aclearway should extend lateralbn each sidefahe extended centre line
of the runway to a distance of at least;

a) 75 m for instrument runways; and

b) half of the width of the runway strip for namstrument runways.

Slopes on clearways

14()-3.6.4 The ground in a clearway should 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 centrealinbe end of the take
off run available.

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

14(1)-3.6.5 Abrupt upward changes in slope should be avoided when the slope on
the ground in a clearway is relatively small or when the mean slope is upward. In such
situations, in that portion of the clearway within a distan€22.5 m or half the runway

width whichever is greater on each side of the extended centre line, the slopes, slope
changes and the transition from runway to clearway should generally conform with
those of the runway with which the clearway is associated.
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Objects on clearways

Noted Seel4d (1) 9.9 for information regarding siting of equipment and installations on
clearways.

14()-3.6.6  An object situated on a clearway which may endanger aeroplanes in the
air should be regarded as an obstacle and should be removed.

14(1)-3.7  Stopways

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

Width of stopways

14(-3.7.1 A stopway shall have theame width as the runway with which it is
associated.

Slopes on stopways

14()-3.7.2 Yopes and changes in slope on a stopway, and the transition from a
runway to a stopway, should comply with the specificatiordgi@j 3.1.13 to 3.1.19 for
the runway with which thetopway is associated except that:

a) the limitation in14(1) 3.1.14 of a 0.8 per cent slope for the first and last quarter
of the length of a runway need not be applied to the stopway; and

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

Strength of stopways

14()-3.7.3 A stopway should be prepared or constructed so as to be capable, in the
event of anabardoned takeoff, of supporting the aeroplane which the stopway is
intended to serve without inducing structural damagiécaeroplane.

Noted Attachment A, Section 2, presents guidance relative to uppos capability of a
stopway.

Surface of stopways

14(-3.7.4  The surface of a paved stopway shall be so constructed or resurfaced as to
provide surface friction characteristics at or above those of the associated runway
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14(1)-3.8 Radio altimeter operating area

General

14()-3.8.1 A radio altimeter operating area should be establishedthe pre
threshold area of a precision approach runway.

Length of the area

14(1)-3.8.2  Aradio altimeter operating area should extend before the threshold for a
distance of at leasg00 m.

Width of the area

14(1)-3.8.3  Aradio altimeter operating area should extend laterally,eath side of

the extended centiee of the runway, to a distance of 60 m, except that, when special
circumstances so warrant, the distance may be reduced tessothan 30 m if an
aeronautical study indicates that such reduction would not affect ttys# operations

of aircraft.

Longitudinal slope changes

14()-3.8.4 On a radio altimeter operating area, slope changes should be avoided or
kept to a minimum. Where slope changes cannot be avoided, the slope changes should be
as gradual as practicable and abruptasiges or suddereversals of slopes avoided. The

rate of change between two consecutive slopes should not exceed 2 per cent per 30 m.

Noted Guidance on radio altimeter operating area is given in Attachment A, Section 4.3, and
in the Manual of AlWeatherOperations, (Doc 9365), Section 5.2. Guidance on the use of radio
altimeter is given in the PANSPS,Volume I, Part I, Section.1

14(1)-3.9 Taxiways

Note 1.8 Unless otherwise indicated the requirements in this section are applicable to all types
of taxiways.

which may be used to improve situational awareness and as a part of an effective runw.

Note 20 See section 14(H5.4.3 for a standardized scheme for the nomenclature of taxiways%
Yy
incursion prevention measure

Note 30 See Attachment A, Section 22, fpedfic taxiway design guidance which may assist in
the prevention of runway incursions when developing a new taxiway or improving existing ones
with known runway incursion safety risks

General

14(1)-3.9.1  Taxiways shoulde provided to permit the safe and exped# surface
movement of aircraft.

Noted Guidance on layoutand standardized nomenclaturef taxiways is given in the
Aerodrome Design Manual (Doc 9157), Part 2.
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14(1)-3.9.2  Sufficient entrance anelxit taxiways for a runway shoulte provided to
expedite thenovemat of aeroplanes to and from the runway and provision of rapid exit
taxiways considered when traffic volumes are high.

14(1)-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 taxoeayre line
markings, the clearance distance between the outer main wheelagfrdptane anthe
edge of the taxiway shddle not less than that given by the following tabulation:

OMGWS
Up to but not 4.5 m up to but not 6 mup to butnot 9 m up to but not
meludimg 4.5 m mncluding 6 m mcluding Y m mcluding 15 m
Clearance 1.50 m 225m 3Im"or4 m° 4 m

On straight portions.

On curved portions if the taxiway is intended 1o be used by aeroplanes with a wheel base of less
than 18 m.

On curved portions if the taxiway is intended to be used by aeroplanes with a wheel base equal 1o
or greater than 18 m.

Note 10 Wheel base means the distance from the nose gear to the geasmre of the main
gear.

Width of taxiways

14(1)-3.9.4 A straight portion of a taxiway should have a width of not less than that
given by the following tabulation:

OMGWS
Up to but not 45muptobutnot 6 muptobutnot 9 mup to but not
including 4.5 m  including 6 m including 9 m including 15 m
Taxiway width 7.5m 10.5 m 15m 23m

Noted Guidance on width of taxiways is given in the Aerodrome Design Manual (Doc 9157),
Part 2.

Taxiway curves

14(1)-3.9.5  Changes in direction of taxiways should be as few and small as possible.
The radii of thecurves should be compatible with the manoeuvring capability and
normal taxiing speeds of the aeroplanes for whichtak@vay is intended. The desigh

the curve should be such that, when the cockpit of the aeroplane remains over the
taxiwaycentre line markings, the clearance distance between the outer main wheels of the
aeroplane and the edge of the taxiway shogldbe less than those specifie@if.3.
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Note 10 An example of widening taxiways to achieve the wheel clearance specified is illustrated

in Figure 32. Guidance on the values of suitable dimensions is given in the Aerodrome Design
Manual (Doc 9157), Part 2.

Note 28 The location of taxiwa centre line markings and lights is specified in 5.2.8.6 and
5.3.17.12.

Note 30 Compound curves may reduce or eliminate the need for extra taxiway width

Locabon of taxaway centre
line mardangs (see 5.2 8 6)

Locabion of taxway contro
lina ights (see 53 1712) —

Taxiway
width
(see 3.05)

Mramum wheel ———
cdearance (see 3.9 6)

ATAXYL

The fgure shows an example of Bxiway widening 10 acheeve
the apacified whee! dearances on taaway curves (see 39 6)
Guidance malerial on suillable dmensions is gven n the
Asvodrome Design Manual (Doc 9157), Part 2

Figure 3.2, Taxiway curve

Junctions andl ntersections

14(1)-3.9.6  To facilitate the movement of aeroplanes, fillets shdaddprovided at
junctions andintersections of taxiways with runways, aprons and other taxiways. The
design of the fillets should ensure that the minimum wheel clearances specified in 3.9.3
are maintained when aeroplanes ananoeuvringhrough the junctios or intersections.
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Noted Consideration will have to be given to the aeroplane datum length when designing fillets.
Guidance on the design of fillets and the definition of the term aeroplane datum length are given
in the Aerodrome Design Manual (Doc 9)5Part 2.

Taxiway minimum separation distances

14()-3.9.7 The separation distance between the centre line of a taxiway and the
centre line of a runwayhe centre line of a parallel taxiway or an object shall not be less
than the appropriate dimension specifiedlable 31, 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 radarity of operations of aeroplanes.

Note 18 Guidance on factors which may be considered in the aeronautical study is given in the
Aerodrome Design Manual (Doc 9157), Part 2.

Note 20 ILS and MLS installations may also influence the location of taxiwass td
interferences to ILS and MLS signals by a taxiing or stopped aircraft. Information on critical and
sensitive areas surrounding ILS and MLS installations is containetSir84 Volume |,
Attachments C an@(respectively).

Note 30 The separation disteces of Table -3, column 10, do not necessarily provide the
capability of making a normal turn from one taxiway to another parallel taxiway. Guidance for
this condition is given in the Aerodrome Design Manual (Doc 9157), Part 2.

Note 40 The separation dtance between the centre line of an aircraft stand taxilane and an
object shown in Table-B, column B, may need to be increased when jet exhaust wake velocity
may cause hazardous conditions for ground servicing.

Slopes on taxiways

14(1)-3.9.8  Longitudinal slopes
The longitudinal slope of a taxiway should not exceed:

0 1.5 per cent where the code letter is C, D, E or F; and
0 3 per cent where the code letter is A or B.
14(1)-3.9.9  Longitudinal slope changes

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

o} 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

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

Page68 of 355 4™ Edition Rev 01 224 November 2022




Attachment NolS-2022AE-002-Att

14()-3.9.10 Sight distance

Where a change in slope on a taxiway cannot be avoided, the change should be such that,
from anypoint:

Table 3-1. Taxiway minimum separation distances
Taximay, Aircraft stand
Dastance between taxiway centre line )
and runway centre lmé (metres) Ok Vo - 5
? " 3 Taxiway  awcraftstand  centre line Adrcraft stand
centrs line taxilane, to aircraft taxilane
to taxiway centre lime  stand taxilane centre line
Instrument runways Non-instrument runways cenmes line to object cenre line 0 object
Code Code number Code number (meatres) {mazras) (matres) (metmres)
letter I 2 3 4 1 2 3 4
(¢5] @ @& @ G ® @O & O (10) (11) (12) (13)
A 775 775 - - 375 475 - - 23 155 19.5 12
B 82 82 152 - 42 52 87 - 32 20 285 16.5
C 88 88 158 138 48 58 o3 93 4+ 26 405 ns
D - - 166 166 - - 101 I0I 63 37 595 335
E - - 1725 1725 - - 10735 1075 76 435 725 40
F - - 180 180 - - 115 115 o1 51 87.5 475

Nore 1.— The separarion distancez shown in colummsz (2) 1o (9) reprezent ordinary combinarions of rumways and taxmways. The baziz for
development gf theze disrances iz given in the Aerodrome Design Manual (Doc 9157), Parr 2.

Nore 2.— The dizrances in columns (2) ro (9) do not guarantes nfficient clearance behind a holding aeroplane to permit the pasang of
another aercplane on a parallel taxiway. See the Asrodrome Desizn Manual (Doc 9157), Part 2.

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

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

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

14()-3.9.11 Transverse slopes

The transverse slopes of a taxiway should be sufficient to prevent the tatcumaof
water on thesurface of the taxiway but should not exceed:

0 1.5 per cent where the code letter is C, D, E or F; and

0 2 per cent where the code letter is A or B.

Noted See 3.13.4 regarding transverse slopes on an aircraft stand taxilane

Strength of taxiways

14(1)-3.9.12 The strength of a taxiway should be at least equal to that of the runway it
serves, due consideration being given to the fact that a taxiway will be subjected to a
greater density of traffic and, as a result of slow moving and stationarylaaes, to
higher stresses than the runway it serves
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Noted Guidance on the relation of the strength of taxiways to the strength of runways is given in
the Aerodrome Dsgn Manual (Doc 9157), Part 3.

Surface of taxiways

14(1)-3.9.13 The surface of a taxiwaghould not have irregularities that cause
damage to aeroplane structures.

14()-3.9.14 The surface of a paved taxiwslgouldbe so constructed or resurfaced as
to provide suitable surface friction characteristics.

Noted Suitable surface friction characteristics are those atef properties required on
taxiways that assure safe operation of aeroplanes.
Rapid exit taxiways

Noted The following specifications detail requirements particular to rapid exit taxiways. See
Figure 3-3. General requirements for taxiways also apply te thpe of taxiway. Guidance on the
provision, location and design of rapid exit taxiways is included in the Aerodrome Design
Manual (Doc 9157), Part 2.

14()-3.9.15 Arapid exit taxiway should be designed with a radius of-tffrcurve of
at least:

0 550 m where the cechumber is 3 or 4; and
0 275 m where the code number is 1 or 2;

to enable exit speeds under wet conditions of:
0 93 km/h where the code number is 3 or 4; and

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

Noted The locations of rapid exit taxiways along anway are based on several criteria
described in the Aerodrome Design Manual (Doc 9157), Part 2, in addition to different speed
criteria.

14(1)-3.9.16 The radius of the fillet on the inside of the curve at a rapid exit taxiway
should be sufficiento provide a widenedakiway throat in order to facilitate early
recognition of the entrance and tuaff onto the taxiway.

14(1)-3.9.17 A rapid exit taxiway should include a straight distance after the-tdirn
curve sufficient foran exiting aircraft to come to a full stop clear of anyensecting
taxiway.

14(1)-3.9.18 The intersection angle of a rapid exit taxiway with the runway should not
be greater thad5° nor less than 25° and preferably should be 30°.
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TAXIWAY =— = — e e o e = —

-

Radius of
v turn-off
".I curve

— Intergection angle

Figure 3-3. Rapid exit taxiway
Taxiways on bridges

14(1)-3.9.19 The width of that portion of a taxiway bridge capable of suppg
aeroplanes, as measured perpendicularly ttatkieray 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 hazardourfoplanes for
which the taxiway is intended.

14(1)-3.9.20 Access should be provided to allow rescue and fire fighting vehicles to
intervene in bothdirections within the specified response time to the largest aeroplane
for which the taxiway bridge is intended.

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

14(1)-3.9.21 A bridge should be constructed on a straight section of the taxiway with a
straight sectionon both ends of the bridge tocfitate the alignment of aeroplanes
approaching the bridge.

14(1)-3.10 Taxiway shoulders

Noted Guidance on characteristics of taxiway shoulders and on shoulder treatment is given in
the Aerodrome Design Manual (Doc 9157), Part 2.

14(1)-3.10.1 Sraight portions of a taxiway wine the code letter is C, D, E or F should

be provided withshoulders which extend symmetrically on each side of the taxiway so
that the overall width of the taxiway and its shouldersstraight portions is not less
than:

0 44 m where the code letter is F;
d 38 m where the code letter is E;
d 34mwhere the code letter is D;
d 25 m where the code letter is C.

On taxiway curves and on junctions or intersections where increased pavement is
provided, the shoulder width should be ness than that on the adjacent atght
portions of the taxiway.
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14(1)-3.10.2 When a taxiway is intended to be used by tureimgined aeroplaneshe
surface of the taxiway shoulder should be so prepared as to resist erosion and the
ingestion of the surface material by aeroplane engines.

14(1)-3.11 Taxiway strips

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

General

14()-3.11.1 A taxiway, other than an aircraft stand taxilane, shall be included in a
strip.

Width of taxiway strips

14()-3.11.2 A taxiway strip should égnd 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-B, column 11.

Objects on taxiway strips

Noted Seel4(1)-9.9 for information regarding sitg of equipment and installations on
taxiway strips.

14()-3.11.3 The taxiway strip should provide an area clear of objects which may
endanger taxiing aeroplanes.

Note 10 Consideration will have to be given to the location and design of drains on a
taxiway strip to pevent damagéo an aeroplane accidentally running off a taxiway.
Suitably designed drain covers may be required. For further guidasee, the
Aerodrome Design Manual (Doc 9157), Part 2.

Note 20 Where opefair or covered storm water conveyances are ihesta
consideration will have to be given to ensure that their structure does not extend above
the surrounding ground so as not to be considered an obstacle. See also Note 1 to 3.11.6.

Note 38 Particular attention needs to be given to the design and teraance of an
openair storm water conveyance in order to prevent wildlife attraction, notably birds. If
needed, it can be covered by a net. Guidance on wildlife control and reduction can be
found in the Airport Services Manual (Doc 9137), Part 3.

Grading of taxiway strips

14()-3.11.4 The centre portion of a taxiway strip should provide a graded area to a
distance from the centre line of the taxiwaynof less than that given by the following
tabulation

0 10.25 m where the OMGWS is up to but not including 4.5 m;
0 11 m where the OMGWS is 4.5 m up to but not including 6 m;
0 12.50 m where the OMGWS is 6 m up to but not including 9 m;
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0 18.50 m where the OMGWS is 9 m up to but not inclutiimy,where the code letter
D;

0 19 m where the OMGWS is 9 m up to butinduding 15 m, where the code letter is
E;

0 22 m where the OMGWS is 9 m up to but not including 15 m, where the code letter is
F.

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

Slopes on taxiway strips

14()-3.11.5 The surface of the strip should be flush at the edge of the taxiway or
shoulder, if providedand the graded portion should not have an upward transverse
slope exceeding:

0 2.5 per cent for strips where the code letter is C, D, E arig

0 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 horizontdlhe downward transverse slope should not
exceed 5 per cémeasured with reference to the horizontal.

14()-3.11.6 The transverse slopes on any portion of a taxiway strip beyond that to be
graded should nogéxceed an upward or downward slope of 5 per cent as measured in
the direction away from the taxiway.

Note 10 Where demed necessary for proper drainage, an op@nstorm water
conveyance may be allowed in the 1gpaded portion of a taxiway strip and would be
placed as far as practicable from the taxiway.

Note 20 The aerodrome RFF procedure would need to take intoustdbhe location of
openair storm water conveyances within the fgmaded portion of a taxiway strip.

14(1)-3.12 Holding bays, runway-holding positions, intermediate
holding positions and roadholding positions

General

14(1)-3.12.1 Holding bay(s) should be provided when theffic density is medium or
heavy.

14(1)-3.12.2 A runway-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 runypast is
of a standard taxioute.

14(1)-3.12.3 A runwayholding position shall be established on a taxiway if the location
or alignment of the taxiway is such thaaaiing aircraft or vehicle can infringe an obstacle
limitation surface or interfere with tiggeration of radio navigation aids.

14(1)-3.12.4 An intermediate holding position should be established on a taxiway at any
point other thana runwayholding position where it is desirable to define a specific
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holding limit.

14(1)-3.12.5 A roadholding position shall be estaliisd at an intersection of a road
with a runway.

Location

14()-3.12.6 Thedistance between a holding bay, runwenjding position established
at a taxiway/runway intersection or rehadlding position and the centre line of a
runway shall be in accordance with Tablk2 &nd, in the case of a precision approach
runway, such that a holding aircraft or vehicle will not interfere with the operation g
radio navigation aider penetrate the inner transitional surface

—n

Noted Guidance for the positioning of runwdwplding pogtions is given Aerodrome Design
Manual (Doc 9157), Part 2 .

14(1)-3.12.7 At elevations greater than 700 m (2 300 ft) the distance of 90 m specified in
Table 32 for a precision approach runway code number 4 should be increased as
follows:

a) up to an elevation of 2 000 (& 600 ft); 1 m for every@D m (330 ft) in
excess of 700 (2300t);

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

c) elevation in excess of 4 000(&8 320 ft) and up to 5 000 m (16 650 ft);
43 m plus 2 m for every 100 m (330 ft) in excess of 4 000 m (13 320 ft).

14(1)-3.12.8 If a holding bay, runwatolding position or roa¢holding position for a
precision approactlrunway code number 4 is at a greater elevatammpared to the
threshold, the distance, specified in Tabl2 8hould be further increased 5 m for every
metre the bay or position is higher than the threshold.

14(1)-3.12.9 The location of a runwakiolding position established in accordance with
3.12.3 shall be sucthat a holding aircraft or vehicle will not infringe the obstacle free
zone, approach surface, tad# climb surface or ILS/MLS critical/ sensitive area or

interfere with the operation of radio navigation aids.
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Table 32. Minimum distance fom the runway centre line to a holding bay, runway
holding position or road-holding position

Code Number

Type of Runway 1 2 3 4
Norrinstrument 30m 40 m 75m 75m
Non-precision approach 40m 40m 75m 75m
Precision approach category | 60 60T 90mP 9on#P

Precision approach categories Il and 90nP 90nP

Takeoff runway 30m 40m 75m 75m

a. If a holding bay, runwaynolding position or roatholding position is at a lower elevation
compared to the threshold, the distance may be decreasdadr®wery 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 pathnd localizer facilities. Information on critical and sensitive areas of ILS
and MLS is contained in Annex 10, Volume |, Attachments C and G, respectively (see also 14 (I)
3.12.6).

Note 18 The distance of 90 m for code number 3 or 4 is based on aafaingth a tail height of

20 m, a distance from the nose to the highest part of the tail of 52.7 m and a nose height of 10 m
holding at an angle of 45° or more with respect to the runway centre line, being clear of the
obstacle free zone and not accoutdior the calculation of OCA/H.

Note 20 The distance of 60 m for code number 2 is based on an aircraft with a tail height of 8 m,
a distance from the nose to the highest part of the tail of 24.6 m and a nose height of 5.2 m holding
at an angle of 45°romore with respect to the runway centre line, being clear of the obstacle free
zone.

Note 38 For code number 4 where the width of the inner edge of the inner approach surface js
more than 120 m, a distance greater than 90 m may be necessary to basarbdlding aircraft

is clear of the obstacle free zone. For exampldistance 0f.00 m isbased 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 m and a nose
height of 10 m holding at an angbé 45° or more with respect to the runway centre line, being
clear of the obstacle free zane
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14(1)-3.13 Aprons

General

14(1)-3.13.1  Aprons should be provided where necessary to permit tharah off
loading of passengers, cargo or mail as well as the servicing of #revahout
interfering with the aerodrome traffic.

Size of aprons

14(1)-3.13.2 The total apron area should be adequate to permit expeditious handling
of the aerodrome traffic at its maximum anticipated density

Strength of aprons

14(1)-3.13.3 Each part of an apron should be capabfewithstanding 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 highstresses than a runway.

Slopeson aprons

14(1)-3.13.4 Jopes on an apron, including those on an aircraft stand taxilane, should
be sufficient to prevent accumulation of water on the surface of the apron but should be
kept as level as drainage requirements permit.

14(1)-3.13.5 On an aircraft stand the maximum slope should not exceed 1 per cent.

Clearance distances on aircraft stands

14(1)-3.13.6 An aircraft stand should provide the following minimum clearances
between an aircraféntering or exitinghe stand and any adjacent building, airftran
another stand and other objects:

Code letter Clearance

3m
3m
45m
7.5m
75m
7.5m

MmMMOoOO® >

When special circumstances so warrant, these clearances may be reduced atra nose
aircraft stand, where the code letter isBor 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.
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Noted On aprons, consideration also has to be given to the poovisf service roads and to
manoeuvring and storage area for ground equipment (see the Aerodrome Design Manual (Doc
9157), Part 2, for guidance on storage of ground equipment).

14(1)-3.14 Isolated aircraft parking position

14(1)-3.14.1 An isolated aircraft parking position shbke designated or the aerodrome
control tower shall be advised of an amgaareas suitable for the parking of an aircraft
which is known or believed to be the subject of unlawful interference, or vidricther
reasons needs isolation from normal aevodr activities.

14()-3.14.2 The isolated aircraft parking position should be located at the maximum
distance practicabl@nd in any case never less than 100 m from other parking positions,
buildings or public areas, etc. Care should be taken to enthaethe positn is not
located over underground utilities such as gas and aviation fuel and, to the extent feasible,
electrical orcommunication cables.
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CHAPTER 4. OBSTACLE RESTRICTION AND REMOVAL

Note 10 The objectives of the specdtmons in this chapter are to define the airspace around
aerodromes to be maintained free from obstacles so as to permit the intended aeroplane
operations at the aerodromes to be conducted safely and to prevent the aerodromes from
becoming unusable by tlgrowth 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 20 Objects which penetrate the obstacle limitation surfacesagmed 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 or have other
operational impact on flight procedure designit€ria for flight procedure design are contained

in the Procedures for Air Navigation ServidesAircraft Operations (PAN®PS, Doc 8168).

Note 38 The establishment of, and requirements for, an obstacle protection surface for visual
approach slope indidar systems are specified in 5.3.5425.3.5.4.

14(1)-4.1 Obstacle limitation surfaces

Noted See Figure 4.

Outer horizontal surface

Noted Guidance on the need to provide an outer horizontal surface and its
characteristics is contained in the Airport Servidésnual (Doc 9137), Part 6.

Conical surface

14(1)-4.1.1  Descriptiond Conical surfaceA surface sloping upwards and outwards
from the periphery of the inner horizonsairface.

14(1)-4.1.2  Characteristic® The limits of the conical surface shall comprise:
a) alower edge coincidemtith the periphery of the inner horizontal surface; and
b) an upper edge located at a specified height above the inner horizontal surface.

14(1)-4.1.3  The slope of the conical surface shall be measured in a vertical plane
perpendicular to the periphery of the inneribantal surface.

Inner horizontal surface

14(1)-4.1.4 Descripton.d Inner horizontal surfaceA surface located in a horizontal
plane above an aerodrome and its environs.

14(1)-4.1.5 Characteristicsd The radius or outer limits of the inner horizontal
surface shall be measuredrfr a reference point or points established for such purpose.

Noted The shape of the inner horizontal surface need not necessarily be circular.

Guidance on determining the extent of the inner horizontal surface is contained in the
Airport Services ManugDoc 9137), Part 6.
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14()-4.1.6  The height of the inner horizontal surface shall be measured above an
elevation datum established for such purpose.

Noted Guidance on determining the elevation datum is contained in the Airport
Services Manual (Doc 9137), Part 6.

Approach surface

14(1)-4.1.7 Descriptiond Approach surfaceAn inclined plane or combination of
planes preceding the threshold.

14(1)-4.1.8  Characteristicd. 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 locateda atpecified distance
before the threshold;

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

C) An outer edge parallel tine inner edge; and

d) The above surfaces shall be varied when lateral offset, offset or curved
approaches are utilized, specifically, two sidaginating at the ends of the
inner edge and diverging uniformly at a specified rate from the extended
centre lire of thelateral offset, offset or curved ground track

14(1)-4.1.9 The elevation of the inner edge shall be equal to the elevation of the
midpoint of the threshold.

14(1)-4.1.10 The slope(s) of the approach surface shall be measured in the vertical
plane containing the centre dirof the runway and shall continue containing the centre
line of any lateral offset or curved ground track.

Noted See Figure £.

Inner approach surface

14(1)-4.1.11  Desciption.d Inner approach surfaceA rectangular portion of the
approach surface immediately peeling thehreshold

14(1)-4.1.12 Characteristic. The limits of the inner approach surface shall
comprise:

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

b) two sides originating at the endstbe inner edge and extending parallel
to the vertical planeontaining the centre ling the runway; and

c) an outer edge parallel to the inner edge.
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See Figure 4-2 for inner transitional and balked landing obstacle limitation surfaces and
Attachment B for a three-dimensional view

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

Transitional surface

14()-4.1.13 Degriptiond Transitional surface A complex surface along thede of
the strip and part of the side of the approach surface, that slopes upwards and outwards
to the inner horizontal surface.

14()-4.1.14 Characteristic®. The limits of a transitional surface shall comprise:

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

b) an upper edge loted in the plane of the inner horizontal surface.
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14()-4.1.15 The elevation of a point on the lower edge shall be:

a) along the side of the approach surfé@ceequal to the elevation of the
approach surface at that point; and

b) along the stri@d equal to the elevation dlfie nearest point on the centre
line of the runway or its extension.

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

14()-4.1.16 The slope of the transitional surface shall be measured in a vertical plane
at right angles to the centre line of thewary.

Inner transitional surface

Noted 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 ekdepfrangible objects. The transitional
surface described in 4.1.13 is intended to remain as the controlling obstacle limitation
surface for buildings, etc.

14(1)-4.1.17 Descriptond Inner transitional surfaceA surface similar to the
transitional surface but clast the runway.

14(1)-4.1.18 Characteristic®. The limits of an inner transitional surface shall
comprise:

a) a lower edge beginning at the end of the inner approach surface and
extending down the side of the inner approagirface to the inner edge of
that surface,rbm there along the strip parallel to the runway centre line to the
inner edgeof the balked landing surface and from there up the side of the
balked landing surface to the point where the side intersects the inner
horizontal surface; and

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

14(1)-4.1.19 The elevation of a point on the lower edge shall be:

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

b) along thestripd equal to the elevation of the nearest point on the centre line
of the runway or its extension.

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

14(1)-4.1.20 The slope of the inner transitional surface shall be measured in a vertical
plane at right angles to the centre lingted runway.

Balked landing surface

14(1)-4.1.21 Desciption.d Balked landing surfaceAn inclined plane located at a
specified distance after the threshold, extending between the inner transitional surface.

14(1)-4.1.22 Characteristic®. The limits of the balked landing surface shall
comprise:

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

b) two sides originating at the ends of the inner edge and diveugifgrmly
at a specified rate from the vertical plasmntaining the centre line of the
runway; and

c) an outer edge parallel to the inner edge and located in the plane of the
inner horizontal surface.

14(1)-4.1.23 The elevation of the inner edge shall be equal to teeaton of the
runway centre line at the location of the inadge.

14(1)-4.1.24 The slope of the balked landing surface shall be measured in the vertical
plane containing the centre line of the runway.

Take-off climb surface

14(1)-4.1.25  Descriptiond Takeoff climb surface An inclined plane or other
specified surface beyond the end of a runwasiearway.

14(1)-4.1.26  Characteristic. The limits of the takeff climb surface shall
comprise:

a) an inner edge horizontal and perpendicular to the centre line of the runway
and located eiter at a specified distanteyond the end of the runway or
at the end of the clearway when such is provided and its length exceeds the
specifieddistance;

b) two sides originating at the ends of the inner edge, diverging uniformly at
a specified rate from theakeoff track to aspecified final width and
continuing thereafter at that width for the remainder of the length of the
takeoff climb surface; and

c) an outer edge horizontal and perpendicular to the specifiesbtblrack.

14(1)-4.1.27 The elevation of the inner gd shall be equal to the highest point on the
extended runway centre line between ¢inel of the runway and the inner edge, except
that when a clearway is provided the elevation shall be equal to the highesirpthiet
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ground on the centre line of theeatway.

14(1)-4.1.28 In the case of a straight také flight path, the slope of the takdf climb
surface shall be measured in the verjtahe containing the centre line of the runway.

14(1)-4.1.29 In the case of a takeff flight path involving a turn, the takeff climb
surface shall be a complex surface containing the horizontal normals to its centre line,
and the slope of the centre line shall be the same as that for a straigbtf tikt

path.

14(1)-4.2 Obstacle limitation requirements

Noted The requirements for obstie limitation surfaces are specified on the basis of the
intended use of a runway, i.e. tab# or landing and type of approach, and are intended

to be applied when such use is made of the runway. In cases where operations are
conducted to or from bothirdctions of a runway, then the function of certain surfaces
may be nullified because of more stringent requirements of another lower surface.

Non-instrument runways

14(-4.2.1  The following obstacle limitation surfaces shall be established for a non
instrument runws

d conical surface;

o0 inner horizontal surface;
0 approach surface; and
0 transitional surfaces.

14(1)-4.2.2  The heights and slopes of the surfaces shall not be greater than, and their
other dimensions not less than, those specified in Table 4

14(1)-4.2.3 New objects or extensionsf @xisting objects shall not be permitted
above an approach or transitional surface except when, in the opinion Dirdictor
General the new object or extension would be shielded by an existing immovable
object.

Noted Circumstances in which the shdeig principle may reasonably be applied are
described in the Airport Services Manual (Doc 9137), Part 6.

14(1)-4.2.4 New objects or extensions of existing objestwall not be permitted
above the conicadurface or inner horizontal surface except when, in the apifidhe
Director Generalthe object would be shielded by 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.

14(1)-4.2.5  Existing objects above any of the surfaces required by 4.2.1 should as far
as practicable baemoved except when, in the opinion of Dieector General the
object is shielded by an existing immovable object, or after aeronautical study it is
determinedhat the object would not adversely affect the safety or significantly affect the
regularity of operations of aeroplanes.
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Noted Because of transverse or longitudinal slopes on a strip, in certain cases the inner
edge or portions of the inner edge of thppwach surface may be below the
corresponding elevation of the strip. It is not intended that the strip be graded to conform
with the inner edge of the approach surface, nor is it intended that terrain or objects
which are above the approach surface beytre end of the strip, but below the level of
the strip, be removed unless it is considered they may endanger aeroplanes.

14()-4.2.6  In considering proposed construction, account should be taken of the
possible future development of an instrument runway and cozisegeguirement for
more stringent obstacle limitation surfaces.

Non-precision approach runways

14(1)-4.2.7  The following obstacle limitation surfaces shall be established for a non
precision approach runway:

0 conical surface;

0 inner horizontal surface;
0 approach surfaceand

d Transitionalsurfaces.

14(1)-4.2.8  The heights and slopes of the surfaces shall not be greater than, and their
other dimensions not less than, those specified in Talileetcept in the case of the
horizontal section of the approach surface (see 4.2.9).

14(1)-4.2.9  The gproach surface shall be horizontal beyond the point at which the
2.5 per cent slope intersects:

a. a horizontal plane 150 m above the threshold elevation; or

b. the horizontal plane passing through the top of any object that governs the
obstacleclearance altitdgheight (OCA/H);whichever is the higher.

14(1)-4.2.10 New objects or extensions of existing objects shall not be permitted above
an approach surface within 3 000 mtbé inner edge or above a transitional surface
except when, in the opinion of tirector Generbaof Civil Aviation, the new object or
extension would be shielded by an existing immovable object.

Noted Circumstances in which the shielding principle may reasonably be applied are
described in the Airport Services Manual (Doc 9137), Part 6.

14()-4.2.11 New objets or extensions of existing objects should not be permitted
above the approach surface beyond 3 000 m from the inner edge, the conical surface or
inner horizontal surface except when, in the opinion ofRirector General of Civil
Aviation, the object wuld 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.

14(1)-4.2.12 Existing objects above any of the suds required by 4.2.7 should as far

as practicable beemoved except when, in the opinion of the appropriate authority, the

object is shielded by an existing immovable object, or after aeronautical study it is

determined that the object would not adversdfect the safety or significantly affect the
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regularity of operations of aeroplanes.

Noted Because of transverse or longitudinal slopes on a strip, in certain cases the inner
edge or portions of the inner edge of the approach surface may be below the
corresponding elevation of the strip. It is not intended that the strip be graded to conform
with the inner edge of the approach surface, nor is it intended that terrain or objects
which are above the approach surface beyond the end of the strip, buttbeltevel of

the strip, be removed unless it is considered they may endanger aeroplanes.

Precision approach runways

Note 10 See 9.9 for information regarding siting of equipment and installations on
operational areas.

Note 20 Guidance on obstacle limation surfaces for precision approach runways is
given in the Airport Services Manual (Doc 9137), Part 6.

14(1)-4.2.13 The following obstacle limitation surfaces shall be established for a
precision approach runway category I:

0 conical surface;

0 inner horizontal surfage

0 approach surface; and

0 transitional surfaces.

14(1)-4.2.14 The following obstacle limitation surfaces should be established for a
precision approachunway category I:

0 inner approach surface;

0 inner transitional surfaces; and

0 balked landing surface.

14(1)-4.2.15 The following obsicle limitation surfaces shall be established for a
precision approach runway category Il or llI:

0 conical surface;

inner horizontal surface;

approach surface and inner approach surface;

transitional surfaces;

inner transitional surfaces; and

balked landingurface.

QX Ox Ox Ox Ox

14()-4.2.16 The heights and slopes of the surfaces shall not be greater than, and their
other dimensions not less than, those specified in Tallleetcept in the case of the
horizontal section of the approach surface (see 4.2.17).

14(1)-4.2.17 The approach surface alhbe horizontal beyond the point at which the
2.5 per cent slope intersects:
a. a horizontal plane 150 m above the threshold elevation; or
b. the horizontal plane passing through the top of any object that governs
the obstacle clearance limit;
whichever is thénigher.
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14(1)-4.2.18 Fixed objects shall not be permitted above the inner approach surface, the
inner transitional surface or the balked landing surface, except for frangible objects which
because of their function must be located on the strip. Mobile objects rsihdbe
permitted above thesairfaces during the use of the runway for landing.

14(1)-4.2.19 New objects or extensions of existing objects shall not be permitted
above an approach surface or a transiticuaface except when, in the opinion of the
Director General, thenew object or extension would be shielded by an existing
immovable object.

Noted Circumstances in which the shielding principle may reasonably be applied are
described in the Airport Services Manual (Doc 9137), Part 6.

14(1)-4.2.20 New objects or extensions of exigtinbjectsshould not be permitted
above the conical surface and the inner horizontal surface except when, in the opinion
of the Director General, an object would be shielded by an existing immovable object,
or after aeronautical study it is determined thia¢ object would not adversely affect the
safety or significantly affect the regularity of operations of aeroplanes

14(1)-4.2.21 Existing objects above an approach surface, a transitional surface, the
conical surface and inner horizontal surface should as far astipedie be removed
except when, in the opinion of the Director General, an object is shielded by an existing
immovable object, or after aeronautical study it is determined that the object would not
adversely affect the safety or significantly affect thgularity of operations of
aeroplanes.

Noted Because of transverse or longitudinal slopes on a strip, in certain cases the
inner edge or portions of the inner edge of the approach surface may be below the
corresponding elevation of the strip. It is notended that the strip be graded to
conform with the inner edge of the approach surface, nor is it intended that terrain or
objects which are above the approach surface beyond the end of the strip, but below the
level of the strip, be removed unless itasgsiderel they may endanger aeroplanes.

Runways meant for takeoff

14(1)-4.2.22 The following obstacle limitation surface shall be established for a runway
meant for takeoff:

0 takeoff climb surface.

14(1)-4.2.23 The dimensions of the surface shall be not less thardithensions
specified in Table 42, except that a lesser length may be adopted for theothkémb

surface where such lesser length would be consistent with procedural measures adopted
to govern the outward flight of aeroplanes.
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Table 4-1.  Dimensions and slopes of obstacle limitation surfaces — Approach runways

APPROACH RUNWAYS

RUNWAY CLASSIFICATION

Frocasen srpmadh cakcpery
Notr-arenusse Nio-peecsim sppeoach 1 o 11X
Code marder Cade nmmdys Code numdes Code russber
Surface and detaisas’ I 2 i 4 12 3 4 12 14 is

M 2y N ) 15 1) M 1%) h My oh
CONICAL
Slope R B R b b b 4 % % ™ 5
Heght ISm Sm Tim 100 m 60 m m 100 m &0m 1060 m 10 m
INNER HORIZONTAL
Herghe 45m &Sm 45m 45m S m Em Sm 45m Sm Sm
Radius 100Gm 250m S000m 4000m ISm 4000m 4000m 3%00m 4000m  400m
INNER APPROACH
Wakth — — - — - - — SOm 120 m' 120 m
Distsece frum threshold - - - - - - - 60 m 6l m s0m
Leayth — — — - - - — Som Y m SO0 m
Shope 2.5% > 2%
APPROACH
Leagth of meer odge &0m km 150 m IS0 m 140m Wm  IMim 40m 2¥m 23 m
Distusce from threshokd i0m 6 m 60m ol m 60 m 0 m dm &0m 0 m &0m
Diverpence (cach side) 1Ps 107 % Hrs 15% i I 15% 1% 3%
Finst section
Leagth T60m 250m 300m 3000m I50m 3000m 3F00m 300m 3N m 3000 m
Slope ™ S 3 33 5% 33 P 2% 2.5% ™ o
Second sectiom
Leagth — — — —  3e0m’ 3600 m 2W0m 5ems’ 360w’
Slope 3 - =+ = = 1% 2% 3% 244 2.9%
Honzonml section
Leagth - — - - R400 0 %300 m* 40 X0’
Total lengih — — — — - 15000 m 15000 m 1S000m I5000m  IS000m
TRANSITIONAL
Slope 2% X% 4.3% 143% Ar% 3% 143% M 143% 14.5%
INNER TRANSITIONAL
Slope - — — - - — 40 333% 33.3%
HBALKED LANDING
SURFACE
Length of meer odze - - - - - — — N m 120 m’ 120w
Distusce from threshokl - - - - - - — ¢ IR0 st 1 H00 o
Divergence (cach side) - - - - - - — 10% 1 {1
Slope - - - - - — " 331 333%
& Al dmensioss are measssed horcomally unless sgecfied otherwsse. ¢ Where @ code Jetter 15 F (Table 1-1), the width & increased 10 140 m
b Vanable lergdh (see 4 29 0r4.2.17) except for thase aerodromes that accommaodate & code letier F asroplane
¢ Distance o e end of strip equipped with digital avionics ther provide steermg commands W
& Ovendof nimwey whitheves s less maintam an established track dunag the go-aosed menocsvre

Note — See Cleculurs 300 amd 345, and Chapeer 4 of the
PANS-Aerodromes, Pavt ] (Doc 9950 for faroher beformation

14(1)-4.2.24 The operational characteristics of aeroplanes for which the runway is
intended should be examined to see if it is desirable to reduce the slope specified in Table
4-2 when critical operating conditions are to be cateredlfathe specified slope is
reduced, corresponding adjustment in the length of thed#ikdimb surface should be
made so afo provide protection to a height of 300 m.
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Noted When local conditions differ widely from sea level standard atmospheric
conditions, it may be advisable for the slope specified in Taldealbe reduced. The
degree of this reduction depends on the divergence between local conditions and sea
level standard atmospheric conditions, and on the performance characteristics and
operatioral requirements of the aeroplanes fvhich the runway is intended.

14(1)-4.2.25 New objects or extensions of existing objects shall not be permitted above
a takeoff climb surface except whemm the opinion of theDirector General of Civil
Aviation, the new object mextension would be shielded by an existing immovable
object.

Noted Circumstances in which the shielding principle may reasonably be applied are
described in the Airport Services Manual (Doc 9137), Part 6.

14(1)-4.2.26 If no object reaches the 2 per cent (1:50) 4affeclimb surface, new
objects should be limited to preserve the existing obstacle free surface or a surface down
to a slope of 1.6 per cent (1:62.5).

Table 4-2. Dimensions and slopes of obstacle limitation surfaces

RUNWAYS MEANT FOR TAKE-OFF

Code number
Surface and dimensions® 1 2 Jord

1 (2 3) )

TAEKE-OFF CLIMB

Length of inner edge 60 m 80m 180 m
Distance from munway end® 30 m 60 m 60 m
Divergence (each side) 10% 10% 12.5%
Final width 380 m 580 m 1 200 m
1 800 m*®
Length 1 600 m 2 500 m 15 000 m
Slope 5% 4% 2054

All dimensiens are measured horizontally unless specified otherwise.

The take-off climb surface starts at the end of the clearway if the clearway length exceeds the specified distance.

1 800 m when the intended track includes changes of heading greater than 137 for operations conducted m IMC, VMC
by might.

See 4.2.24 and 4.2.26.

p PR

14(1)-4.2.27 Existing objects that extend above a takieclimb surface should as far

as practicable beemoved except when, in the opinion of the Director General, an object
is shielded by an existing immovable object, or after aeronautical study it is determined
that the object would not adversely affect the safety or significantly affect the regularity
of operations of aeroplanes.

Noted Because of transverse slopes on a strip or clearway, in certain cases portions of
the inner edge of the talddf climb surface may be below the corresponding elevation of
the strip or clearway. It is not intended that tteip or clearway be graded to conform
with the inner edge of the talodf climb surface, nor is it intended that terrain or objects
which are above the talaf climb surface beyond the end of the strip or clearway, but
below the level of the strip or eeavay, be removed unless it is considered they may
endanger aeroplanes. Similar considerations apply at the junction of a clearway and
strip where differences in transverse slopes exist.
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14(1)-4.3 Object outside the obstacle limitation surfaces

14()-4.3.1  Arrangements shoulde made to enable thBirector Generalto be
consulted concerning proposed construction beyond the limits of the obstacle limitation
surfaces that extend above a height establishethéyDirector Generalin order to
permit an aeronautical study of thdfext of such construction on the operation of
aeroplanes.

14(1)-4.3.2 In areas beyond the limits of the obstacle limitation surfaces, at least
those objects which extend to a height of 150 m or more above ground elevation should
be regarded as obstacles, unless acs&deaeronautical study indicates that they do not
constitute a hazard to aeroplanes.

Noted This study may have regard to the nature of operations concerned and may
distinguish between day and night operations.

14(1)-4.4 Other objects

14(1)-4.4.1  Objects which do not projechitough the approach surface but which
would nevertheless adversely affect the optimum siting or performance of visual or non
visual aids should, as far as practicable, be removed.

14(1)-4.4.2  Anything which may, in the opinion of thi&rector Generalof Civil
Aviation after aeronautical studyendanger aeroplanes on the movement area or in the
air within the limits of the inner horizontal and conical surfaces shoulegparded as an
obstacle and should be removed in so far as practicable

Noted In certain circumstanes, objects that do not project above any of the surfaces
enumerated in 4.1 may constitute a hazard to aeroplanes as, for example, where there
are one or more isolated objects in the vicinity of an aerodrome.
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CHAPTER 5. VISUAL AIDS FOR NAVIGATION

14(1)-5.1 Indicators andsignding devices
14()-5.1.1  Wind direction indicator

Application

14(1)-5.1.1.1 An aerodrome shall be equipped with at least one wind direction
indicator.

Location

14(1)-5.1.1.2 A wind direction indicator shall be located so as to be visible from aircraft
in flight or on the movem# area andh such a way as to be free from the effects of air
disturbances caused by nearby objects.

Characteristics

14(1)-5.1.1.3 The wind direction indicator should be in the form of a truncated cone
made of fabric and should have a length of not less than 3.6dna aliameter, at the
larger end, of not less than 0.9 m. It should be constructethatoit gives a clear
indication of the direction of the surface wind and a general indication of the wind speed.
The colour orcolours should be so selected as to malkewind direction indicator
clearly visible and understandable from a height of at least 300 m, having regard to
background. Where practicable, a single colour, preferably white or orange, should be
used. Where a combination of two colours is required @ @idequate conspicuity
against changing backgrounds, they shoptdferably be orange and white, red and
white, or black and white, and should be arranged in five alternate bands, the first and
last bands being the darker colour.

14(1)-5.1.1.4 The location of at leastne wind direction indicator should be marked by

a circular band1l5 m in diameter and 1.2 m wide. The band should be centred about the
wind direction indicator support and should be in a colour chosen to give adequate
conspicuity, preferably white.

14(1)-5.1.1.5 Provision should be made for illuminating at least one wind indicator at
an aerodromentended for use at night.

14(1)-5.1.2  Landing direction indicator
Location

14(1)-5.1.2.1 Where provided, a landing direction indicator shall be located in a
conspicuous place on the aerodrome.
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Characteristics
14()-5.1.2.2 The bnding direction indicatorshoulde i n t he for m of &

14(1)-5.1.2.3 The shape and minimum di mensions o0
in Figure 51 . The colour of the |l anding ATO sh
being dependent on tl®lour that contrasts best with the background agaihsth the
indicator wil/l be viewed. Where required
illuminated or outlined byvhite lights.

E&

4m

El‘r

3=

4m 4m

F 3

Y

Figure 5-1. Landing direction indicator

14()-5.1.3 Signalling lamp
Application

14()-5.1.3.1 A signalling lamp sh& be provided at a controlled aerodrome in the
aerodrome control tower.

Characteristics
14(1)-5.1.3.2 A signalling lampshouldbe capable of producing red, green and white
signals, and of:

a. being aimed manually at any target as required;

b. giving a signal in any one colofollowed by a signal in either of the two
other colours; and

c. transmitting a message in any one of the three colours by Morse Code up
to a speed of at least four words per minute.

When selecting the green light, utdeuldbe made of the restricted bowarg of green
asspecified in Appendix 1, 2.1.2.

14(1)-5.1.3.3 The beam spread should be not less than 1° nor greater than 3°, with
negligible lightbeyond 3°. When éhsignding lamp is intended for use in the daytime the
intensity of the coloured light should be natsl¢har6 000 cd
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14()-5.1.4  Signal panels and signal area

Noted The inclusion of detailed specifications for a signal area in this section is not
intended to imply that one has tobe provided. Attachment A, Section 17, provides
guidance on the need to provide gndusignals. Annex 2, Appendix 1,specifies the
shape, colour and use of visual ground signals. The Aerodrome Design Manual (Doc
9157), Part 4, provides guidance on their design.

Location of signal area

14()-5.1.4.1 The signal area should be located so as to be vidinleall angles of
azimuth above an angle of 10° above the horizontal when viewed from a height of 300
m.

Characteristics of signal area

14(1)-5.1.4.2 The signal area shdle an even horizontal surface at least 9 m square.

14(1)-5.1.4.3 The colour of the signal area shoulde chsen to contrast with the
colours of the signal panels used, andhibuldbe surrounded by a white border not less
than 0.3 m wide.

14(1)-5.2 Markings

14(1)-5.2.1 General
Interruption of runway markings

14(1)-5.2.1.1 At an intersection of two (or more) runways the markings of the more
important runway, except for the runwsige stripe marking, shall be displayed and the
markings of the other runway(s) shall be interrupted. The runway side stripe marking of
the more important runway may be either continued across the intersection or
interrupted.

14(1)-5.2.1.2 The order of importance of runways for the display of runway markings
should be as follows:

1st & precision approach runway;
2nd & non-precision approach runway; and
3rd & norrinstrument runway.

14(1)-5.2.1.3 At an intersection of a runway andxtway the markings of the runway
shall be displayed and the markings of téw@way interrupted, except that runway side
stripe markings may be interrupted.

Noted See 5.2.8.7 regarding the manner of connecting runway and taxiway centre line
markings.
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Colour and conspicuity
14(1)-5.2.1.4 Runway markings shall be white.

Note 10 It has been found that, on runway surfaces of light colour, the conspicuity of
white markings can be improved by outlining them in black.

Note 20 It is preferable that the risk of uneven frari characteristics on markings be
reduced in so far as practicable by the use of a suitable kind of paint.

Note 30 Markings may consist of solid areas or a series of longitudinal stripes
providing an effect equivalent to the solid areas.

14(1)-5.2.1.5 Taxiway markings, runway turn pad markings and aircraft stand
markings shall be yellow.

14(1)-5.2.1.6 Apron safety lines shall be of a conspicuous colour which shall contrast
with that used for aircraft stand markings.

14(1)-5.2.1.7 At aerodromes where operations take place at night, pavement mggrkin
should be madevith reflective materials designed to enhance the visibility of the
markings.

Noted Guidance on reflective materials is given in therodrome Design Manual
(Doc 9157), Part 4

Unpaved taxiways

14(1)-5.2.1.8 An unpaved taxiway should be provided,fapas practicable, with the
markings prescribed for paved taxiways.

14(1)-5.2.2 Runway designation marking
Application

14(1)-5.2.2.1 A runway designation marking shall be provided at the thresholds of a
paved runway.

14(1)-5.2.2.2 A runway designation marking should be provided, so fgprasticable,
at the thresholdsf an unpaved runway.

Location

14(1)-5.2.2.3 A runway designation marking shall be located at a threshold as shown in
Figure 5-2 as appropriate.

Noted 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
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14(1)-5.2.2.4 A runway designation marking shall consist of a-git number and on
parallel runways shall be supplementeith a letter. On a single runway, dual paehll
runways and triple parallel runways the tdigit number shall be the whole number
nearest the onenth of the magnetic North when viewed from the direction of
approach. On four or more paralleinways, one set of adjacent runways shall be
numbered tdhe nearest orenth magnetic azimuth and the other set of adjacemtays
numbered to the next nearest dapth of the magnetic azimuth. When the above rule
would give a single digit number, it shall be preceded by a zero.

Precision
I approach
category | l
and non-precision
approach runways -
0.45 m mnm Non-precision
Precision —_ approach
approach category runways
Il and 111 E 0.45 m mnm
SUnWaYS ol E b Non-instrument
U2 ity Q| |E runways
£ £ — 0.3 m mnm
£
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= = | o o~
E o 0 ki
i = ()
= el |E "
< Al o 8
< (7] 12m R
S 2 D _9 mmnm —;
[ 6 m mnm
20 55 [ fommm ¢
o _ |9mmnm )
12m 12m ﬁ‘225m'H
£ g E g E
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a=18m
sl —visle-aisife- :gg a=il~ izl & mjmnm 6 mimnm —llea  a-fke _apx.
A —General and all precision B — Parallel runways C — Optional pattem

approach runways

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

14(1)-5.2.2.5 In the case of paralleunways, each runway designation number shall be
supplemented by a letter as follows te order shown from left to right when viewed
from the direction of approach:

o for two parall el runways: fALO ARO;

o for three parallel runways: fiL0O ACo ARO
0 forfourpar al | el runways: fALO ARO ALO ARO;

o for five parallel runways: fAiLO ACo ARO
o for six parallel runways: fALO ACo ARo i

14(1)-5.2.2.6 The numbers and letters shall be in the form and proportion shown in
Figure 53. The dimensionshall be not lesthan those shown in Figure3 but where

the numbers are incorporated in the threshold marking, larger dimensions shall be used
in order to fill adequately the gap between the stripes of the threshold marking.
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14(1)-5.2.3 Runway centre line marking
Application

14()-5.2.3.1 A runway centre line marking shall be provided on a paved runway.

Location

14(1)-5.2.3.2 A runway centre line marking shall be located along the centre line of the
runway between the runway designation markings as shown in FigyreXsept when
interrupted in compliance with 5.2.1.1.

Characteristics

14(1)-5.2.3.3 A runway centre line marking shall consist of a line of uniformly spaced
stripes and gaps. The length of a stphes a gap shall be not less than 50 m or more than
75 m. The length of each stripe shadl at least equal to the length of the gaj80 m,
whichever is greater.

14(1)-5.2.3.4 The width of the stripes shall be not less than:

0 0.90 m on precision approach category Il and Il runways;

0 0.45 m on nofprecision approach runways where the code number is Zaod4,
precision approach category | runways; and

0 0.30 m on nofprecision approach runways where the code number is 1 or 2, and on
nonrinstrument runways.

14(1)-5.2.4 Threshold marking

Application

14(1)-5.2.4.A threshold marking shall be provided at the thodd of a paved
instrument runway, and of a paved Aastrument runway where the code number is 3
or 4 and the runway is intended for use by international commercial air transport.
14(1)-5.2.4. A threshold marking shoulde provided at the threshold of a paved hon

instrument runway where the code number is 3 or 4 and the runway is intended for use
by other than international commercial air transport.
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Note.— All units are expressed in melres.
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Figure 5-3. Form and proportions of numbers and letters
for runway designation markings

14(1)-5.2.4.3 Athreshold marking should be provided, so far as practicable, at the thresholds

of an unpaved runway.

Noted The Aerodrome Design Manual (Doc 9157), Part 4, shows a form of marking which
has been found satisfactory for the marking of downward slopes immediately before th

threshold.
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Location

14(1)-5.2.4.4 The stripes of the threshold marking klsammence 6 m from the threshold.

Characteristics

14(1)-5.2.4.9A runway threshold marking shall consist of a pattern of longitudinal stripes of
uniform dimensions disposeaymmetrically about the centre line of a runway as shown in
Figure 52 (A) and (B) for a runwg width of 45 m. The number dftripes shall be in
accordance with the runway width as follows:

Runway width Number oftripes
18 m 4
23 m 6
30 m 8
45 m 12
60 m 16

except that on neprecision approach and namstrunment runways 45 m or greater in width,
they may be as shown in Figur{C).

14(1)-5.2.4.6 The stripes shall extend laterally to within 3 m of the edge of a runway or to a
distance of 27 m on either side ofunway centre line, whichever results in the smaller
lateral distance. Where a runway designation marking is placed within a threshold markin
there shall be a minimum of three stripes on each side of the centre line of the runwa
Where a runwaylesignation marking is placed above a threshold marking, thesssiyall
be continued across the runway. The stripes shadl keast 30 m long and approximately
1.80 m wide with spacings of approximately 1.80 m between them except that, where th
stripes are continued across a runway, a double spacing shall b® ssgéiate the two
stripes nearest the centre line of theway, and in the case where the designation marking
is included within the threshold marking this spacing shall be 22.5 m.

Transverse stripe

14(1)-5.2.4.7Where a threshold is displaced from the extreroitya runway or where the
extremity of arunway is not square with the runway centre line, a transverse stripe as
shown in Figure 5 (B) shall be added to the threshold marking.

14(1)-5.2.4.8\ transverse stripe shall be not less than 1.80 m wide.

Arrows

14(1)-5.2.4.9Where arunway threshold is permanently displaced, arrows conforming to
Figure 54 (B) shall be provided on the portion of the runway before the displaced
threshold.

14(1)-5.2.4.10When a runway threshold is temporarily displaced from the normal position, it
shall be markedas shown in Figure-8 (A) or 54 (B) and all markings prior to the
displaced threshold shall be obscured except the runway centre line marking, which shg
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Attachment NolS-2022AE-002-Att

be converted to arrows.

Note 18 In the case where a threshold is temporarily displaced for orsllycat period of
time, it has been found satisfactory to use markers in the form and colour of a displace

threshold marking rather than attempting to paint this marking on the runway.

Note 20 When the runway before a displaced threshold is unfit fosdiniace movement of
aircraft, closed markings, as described in 7.1.4, are required to be provided.

N h
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A - Temporarly dispiaced threshold B - Temporandy or permanently
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Figure 5-4. Displaced threshold markings
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14(1)-5.2.5 Aiming point marking

Application

14()-5.2.5.1 An aiming point marking shall be provided at each approach end of a paved

instrument raway where the code number is 2, 3 or 4.

14(1)-5.2.5.2 An aiming point marking should be provided at each approach end of:
a) a paved nosinstrument runway where the code number is 3 or 4;
b) a paved instrument runway where the code number is 1;

when additional conspicuityf the aiming point is desirable

Location

14(1)-5.2.5.3 The aiming point marking shall commence no closer to the threshold than the

distance indicated in the appropriate column of Takle &cept that, on a runway equipped
with a visual approach slope indicator teys, the beginning of the marking shall be
coincident with the visual approach slope origin.

14(1)-5.2.5.4 An aiming point marking shall consist of two conspicuous stripes. The
dimensions of the stripes and the lateral spacing between their inner sides shall be
accadance with the provisions of the appropriate column of Taldle\Where a touchdown

zone marking is provided, the lateral spacing between the markings shall be the same as {
of the touchdown zone marking

14(1)-5.2.6 Touchdown zone marking
Application

14(1)-5.2.6.1 A touchdow zone marking shall be provided in the touchdown zone of a
paved precision approach runway where the code number is 2, 3 or 4.

14(1)-5.2.6.2 A touchdown zone marking should be provided in the touchdown zone of ¢
pavednon-precision approach or nemstrument runway wihe the code number is 3 or 4 and
additional conspicuity of the touchdowaone is desirable.

Location and characteristics

14(1)-5.2.6.3 A touchdown zone marking shall consist of pairs of rectangular markings
symmetrically disposed about the runway centre line with timebeu of such pairs related

to the landing distance available and, where the marking is to be displayed at both tk
approach directions of a runway, the distance between the thresholds, as follows:

Pagel00of 355 4™ Edition Rev 01 224 November 2022

in

hat

ne




Attachment NolS-2022AE-002-Att

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

Landing distance available

Location and 200 m up to but not 1200 m up to but not
dimensions Less than 800 m ncluding 1 200 m ncluding 2 400 m 2 400 m and above
(1) @ ) “ )
Distance from threshold to 150 m 250 m 300 m 400 m

beginming of marking

Length of stripe® 30-45 m 30-45 m 45-60 m 45-60 m
Width of stripe 4m 6m 6-10 mP 6-10 m®
Lateral spacing between inner 6 m° % m* 18-225m 18-225m

sides of stripes

a. The greater dimensions of the specified ranges are intended to be nsed where increased conspicnity is required.
b. The lateral spacing may be varied within these limits to minimze the contamination of the marking by rubber deposits.
¢. These figures were deduced by reference to the outer main gear wheel span which 1s element 2 of the aerodrome reference code at Chapter 1, Table 1-1.

Landing distance available
or the dstance between thresholds Pair(s) of markings

Lessthan 900 m

900 m up to but not including 1 200 m

1 200 m up to but not including 1 500 m
1500 m up to but not including 2 400
2400 m or more

o~ WDN PP

14(1)-5.2.6.4 A touchdown zone marking shall conform to either of the two patterns shown
in Figure 55. For the pattern showin Figure 55 (A), the markings shall be not less than
22.5 m long and 3 m wide. For the pattstrown in Figure % (B), eachstripe of each
marking shall be not less than 22.5 m long and 1.8 m wide with a spacing of 1.5 m betwet
adjacent stripes. THateral spacing between the inner sides of the rectangles shall be equa
to that of the aiming potrmarking where providediVhere an aiming point marking is not
provided, the lateral spacing between the inner sides of the rectangles shall corresipend to
lateral spacing specified for the aiming point marking in Takle(&lumns 2, 3, 4 or 5, as
appopriate). The pairs omarkings shall be provided at longitudinal spacings of 150 m
beginning from the threshold, except that pairs of touchdown mamkings coincident with

or located within 50 m of an aiming point marking shall be deleted from thexpatt

14(1)-5.2.6.5 On a nonprecision approach runway where the code number is 2, an
additional pair of touchdown zone marking stripes should be provided 150 m beyond th
beginning of the aiming point marking.
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14(1)-5.2.7 Runway side stripe marking

Application

14(1)-5.2.7.1 A runway sidestripe marking shall be provided between the thresholds of a
paved runway where there is a lackcohtrast between the runway edges and the shoulders
or the surrounding terrain.

14(1)-5.2.7.2 A runway side stripe marking shoute provided on a precision approach
runway irrespective of the contrast between the runway edges and the shoulders or the
surrounding terrain.

Location

14(1)-5.2.7.3 A runway side stripe markirghouldconsist of two stripes, one placed along
each edge dafhe runway with the outer edge of each stripe apipnately on the edge of the
runway, except that, where the runway is greéttean 60 m in width, the stripes should be
located 30 m from the runway centre line.

14(1)-5.2.7.4 Where a runway turn pad is provided, the runway side stripe marking should
be continuedbetween the runway and the runway turn pad.
Characteristics

14()-5.2.7.5 A runway side stripe should have an overall width of at least 0.9 m on
runways 30 m or more in width and at least 0.45 m on narrower runways.

14(1)-5.2.8 Taxiway centre line marking

Application

14(1)-5.2.8.1 Taxiway cente line marking shall be provided on a paved taxiway, de
icing/antticing facility and apron where the code number is 3 or 4 in such a way as td
provide continuous guidance between the runway centre line and aircraft stands

14(1)-5.2.8.2 Taxiway centre line marking shidube provided on a paved taxiway,-de
icing/anttricing facility and apron where the code number is 1 or 2 in such a way as to provide
continuous guidance between the runway cdinteesand aircraft stands.

14()-5.2.8.3 Taxiway centre line marking shall be provided @ paved runway when the
runway is part of a standard texaute and:

a) there is no runway centre line marking; or
b) where the taxiway centre line is not coincident with the runway centre line.
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Figure 5-5. Aiming poimnt and touchdown zone markings
(1llustrated for a runway wath a length of 2 400 m or more)
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14(1)-5.2.8.4 Where it is necessary to denote the proximity of a rudwbdng position,
enhanced taxiwagentre line marking should be provided.

Noted The provision of enhanced taxiway centre line marking may form part of runway,
incursion prevention measures.

14(1)-5.2.8.5 Where provided, enhanced taxiway centre line marking shall ledl@ts at
each taxiway/runway intersection

Location

14()-5.2.8.6  On a straight section of a taxiway the taxiway centre hmarking shouldbe
locatedalong the taxiway centre line. On a taxiway curve the markinguldcontinue from
the straight portion of the taway at a constandistance from the outside edge of the curve.

Noted See 3.9.and Figure 32.

14(1)-5.2.8.7 At an intersection of a taxiway withranway where the taxiway serves as an
exit from therunway, the taxiway centre line marking should be curved intauheay
centre line marking as shown in Figures65and 5-26. The taxiway centre line marking

should be extended parallel to the runway centre line marking for a distance of at least 60 m

beyond thepoint of tangency where the code number is 3 or 4, and flistance of at least
30 m where the code numherl or 2.

14(1)-5.2.8.8 Where taxiway centre line marking is provided on a runway in accordance
with 5.2.8.3, the marking should be located on the centre line of the designated taxiway.

14(1)-5.2.8.9 Where provided,

a) An enhancedaxiway centre line marking shall extend from the rumhaiding
position pattern A (as defined in Figuré6pTaxiway markings) to a distance of up
to 47 m in the directioof travel away from the runway. See figur& %a).

b) If the enhanced taxiway cestrline marking intersects another runweylding
position marking, such as for a precision approach category Il or lll runway, that is
located within 47 m of the first runwayolding position marking, the enhanced
taxiway centre line marking shall be imapted 0.9 m prior to and after the
intersected runwafiolding position marking. The enhanced taxiway centre line
marking shall continue beyond the intersected runla@ging position marking for
at least three dashed line segments or 47 m from startisb,fivhichever is greater.
See Figure & (b).

c) If the enhanced taxiway centre line marking continues through a taxiway/taxiway
intersection that is located within 47 m of the runvayding position marking, the
enhanced taxiway centre line marking shallinterrupted 1.5 m prior to and after the
point where the intersected taxiway centre line crosses the enhanced taxiway cent
line. The enhanced taxiway centre line marking shall continue beyond the
taxiway/taxiway intersection for at least three daslwe segments or 47 m from
start to finish, whichever is greater. See Figuie(5).
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See5.2.10.1
L and 3.12.2
Runway-holding /'
position marking
- pattern A
(See Figure 5-8)
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Figure 5-6. Taxiway markings
(shown with basic runway markings)
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d) Where two taxiway centre lines converge at or before the ruinatayng position
marking, the inner dashed line shall not be less than 3 m in length. See ¥igu

(d).

e) Where there are two opposing runwaglding position markings and the distance
between the markings is less than 94 m, the enhanced taxiway centre line markin
shall extend over this entire distance. The enhanced taxiway centre line marking
shall not extend beyond either runwlaglding position marking. See Figurer5e).

Characteristics

14(1)-5.2.8.10 A taxiway centre line marking shall be at least 15 cm in width and continuous
in length except where it intersects with a runsayding position markingor an
intermediate holdingosition marking as shown in Figures5

14(1)-5.2.8.11 Enhanced taxiway centre line marking shall be as shown in Figlire 5

14(1)-5.2.9  Runway turn pad marking
Application

14()-5.2.9.1 Where a runway turn pad is provided, a runway turn pad marking shall be
providedfor continuous guidance to enable an aeroplane to complete-@efy@fe turn and
align with the runway centre line.
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Location

14(1)-5.2.9.2 The runway turn pad marking should be curved from the runway centre
line into the turnpad. The radius of the curve shdibe compatible with the manoeuvring
capability and normal taxiing speeds of the aeroplaonesvhich the runway turn pad is
intended. The intersection angle of the runway turn pad marking with the runway centre
line should not be greater than 30 degrees.

14(1)-5.2.9.3 The runway turn pad marking should be extended parallel to the runway
centre linemarking 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 ¢éadt 30 m where the code number is 1
or 2.

14(1)-5.2.9.4 Arunway turn pad marking should guide the aeroplane in such a way as
to allow astraight portion of taxiing before the point where a tR@ree turn is to be
made. The straight portion of the runway turn padrking should be parallel to the
outer edge othe runway turn pad.

14(1)-5.2.9.5 Thedesign of the curve allowing the aeroplane to negotiate adtgdee
turn should béased on a nose wheel steering angle not exceeding 45 degrees.

14(1)-5.2.9.6 The design of the turn pad marking should be such that, when the cockpit
of the a&roplaneremains over the runway turn pad marking, the clearance distance
between any wheel of the aeroplane landing gear an@dige of the runway turn pad
should be not less than those specified in 3.3.6.

Noted For ease of manoeuvring, considerationynze given to providing a larger
wheetto-edge clearance for codes E and F aeroplanes.

Characteristics

14()-5.2.9.7 A runway turn pad marking shall be at least 15 cm in width and
continuous in length.

14(1)-5.2.10Runway-holding position marking

Application and location

14(1)-5.2.10.1 A runwayholding position marking shall be displayed along a runway
holding position.

Noted See 5.4.2 concerning the provision of signs at rurlmagting positions.
Characteristics

14(1)-5.2.10.2 At an intersection of a taxiway and a R@trument, nosprecision
approach or tee-off runway, the runwayholding position marking shall be as shown in
Figure 56, pattern A.

14(1)-5.2.10.3 Where a single runwalyolding position is provided at an intersection of
a taxiway and a precision approacategory |, 1l or Ill runway, the runwayolding
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postion marking shall be as shown in Figur& Spattern A. Where two or threenway
holding positions are provided at such an intersection, the ruhalding position
marking closer (closest) to the runway shall be as shown in Figbyreditern A and #
markings farther from the runway shall be as shown in Figiepattern B.

14(1)-5.2.10.4The runwayholding position marking displayed at a runweglding
position established in accordance with 3.12.3 shall be as shown in Fguatiern
A.

14(1)-5.2.10.5Until 26 November2026, the dimensions of runwéplding position
markings shall be as shown in Figur® 5pattern A1 (or A2) or pattern B1 (or B2), as
appropriate.

14(1)-5.2.10.6As of 26 November 2026, the dimensions of rumlalding position
markings shall be as shown in Figur8,5attern A2 or pattern B2, as appropriate.

14(1)-5.2.10.7Whereincreased conspicuity of the runwhglding position is required,
the dimensions ofunwayholding position marking should be as shown in Figu& 5
pattern A or pattern B, as appropriate.

Noted An increased conspicuity of the runwhglding position can be required,
notably to avoid incursion risks.

PATTERN A1: PATTERN A2: PATTERN B1: PATTERN B2:
4 fines and 4 lines and 2 lines at 2 lines at
3 spaces at 3 spaces at 0.3 m sach 0.3 m each
0.15 m each 0.3 meach 1space al06m 1spaceat 1.5 m
‘4* QA'—" $ > 3 [ > ; g -
I ] 03
A . |
. ~— &
| TR :
; [ 1 fo—os
Y
| " x:
' ‘ v
! I~
I n*
M treteeee 03m—p| (]| .3 m—p| 14—
; » la—03 » 4030

» [ 08 > -

Figure 5-8. Runway-holding position markings
Note.— Patterns Al and Bl are no longer valid afier 2026
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14(1)-5.2.10.8 Where a pattern B runwalgolding position marking is located on an area
where itwoulde x ceed 60 m in | ength, t he opriader m 0 (
should be marked on the surface at the ends afutheay-holding position marking and

at equal intervals of 45 m maximum between successive marks. The letters should be not
less than 1.8 m high and should be placed not more than 0.9 m beyonadldimg h
position marking.

14(1)-5.2.10.9 The runwayholding position marking displayed at a runway/runway
intersection shall be perpendicular to ttemtre line of the runway forming part of the
standard taxroute. The pattern of the marking shall be as shown in &i§8r; pattern
A2.

14(1)-5.2.11Intermediate holding position marking

Application and location

14(1)-5.2.11.1 An intermediate holding position marking should be displayed along an
intermediate holding position.

14(1)-5.2.11.2 An intermediate holding position marking should be displayed axte
boundary of a remote deing/antticing facility adjoining a taxiway.

14(1)-5.2.11.3 Where an intermediate holding position marking is displayed at an
intersection of two paved taxiways, it shall be located across the taxiway at sufficient
distance from the nea&dge 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.

14(1)-5.2.11.4 The distance between an intermediate holding position marking at the
exit boundary of a remote deing/antticing facility and the centre line of the adjoining
taxiway shall not be less than the dimension specified in Table@lumn 11.

Characteristics

14(1)-5.2.11.5 An intermediate holding position marking shall consist of a single
broken line as shown in Figuretb

14(1)-5.2.12VOR aerodrome checkpoint marking
Application

14(1)-5.2.12.1When a VOR aerodrome checkpoint is established, it shall be indicated
by aVOR aerodrome checkpoint marking and sign.

Noted See 5.4.4 for VOR aerodrome checkpoint sign.

14(1)-5.2.12.2 Site selection
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Note- Guidance on the selection of sites for VOR aerodrome checkpoints is gi&n in
34 Volume | attachment E

Location

14(1)-5.2.12.3 A VOR aerodrome checkpoint marking shall be centred on the spot at
which an aircraft is to be parked to recdive carect VOR signal.

Characteristics

14(1)-5.2.12.4 A VOR aerodrome checkpoint marking shall consist of a circle 6 m in
diameter and have a line width of 15 ¢see Figure ® (A)).

14(1)-5.2.12.5When it is preferable for an aircraft to be aligned in a specific direction, a
line shouldbe provided that passes through the centre of the circle on the desired azimuth.
The line should extend 6 m outside the circle indésired direction of heading and
terminate in an arrowhead. The width of the line should be 15 cm (see Fi§ui)h

15¢cm 15 ¢cm

)

\J o
6m 6m 6m
A. - WITHOUT DIRECTION LINE B. —WITH DIRECTION LINE

Note.— A direction line need only be provided when an aircraft must be aligned in a specific direction.

Figure 5-9. VOR aerodrome checkpoint marking

14(1)-5.2.12.6 A VOR aerodrome checkpoint marking should preferably be white in
colour but shouldliffer from the colour used for the taxiway markings.

Noted To provide contrast, markings may be bordered with black.

14(1)-5.2.13Aircraft stand marking

Noted Guidance on the layout of aircraft stand markings is contained in the
Aerodrome Design Manual (Doc 9157), Part 4
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Application

14(1)-5.2.13.1 Aircraft stand markings should be provided for designated parking
positions on a paveapron and on ale-icing/antricing facility.

Location

14(1)-5.2.13.2 Aircraft stand markings on a paved apron and on aailgy/antricing
facility should bdocated so as to provide the clearances specified in 3.13.6 and in 3.15.9
respectively, when the nose wheel follows the staariting.

Characteristics

14(1)-5.2.13.3 Aircraft stand markings should include such elements as stand
identification, leadn line, turn bar, turning line, alignment bar, stop line and leaut

line, as are required by the parking configuration and to complement o#r&mng
aids.

14(1)-5.2.13.4 An arcraft stand identification (letter and/or number) should be included
in the leadin line a short distance after the beginning of the gatine. The height of
the identification should be adequate to be readéble the cockpit ofiecraft using the
stand.

14(1)-5.2.13.5 Where two sets of aircraft stand markings are superimposed on each
other in order to permiimore flexible use of the apron and it is difficult to identify which
stand marking should be followed, or safety wouldhiggaired if the wrong marking was
followed, then identification of the aircraft for which each set of markings is intended
should be added to the stand identification.

Noted Example: 2AB747, 2BF28

14(1)-5.2.13.6 Leadin, turning and leaebut lines should normally be continuous in
length and have a width of not less than 15 cm. Where one or more sets of stand
markings are superimposed on a stand marking, the lines sheubdntinuous for the

most demanding aircraft and broken for other aircraft.

14(1)-5.2.13.7 The curved portions of leaid, turning and leadout lines should have
radii appropriate to the most demanding aircraft type for which the markings are
intended.

14(1)-5.2.13.8 Where it is intended that an aircraft proceed in one direction only,
arrows pointing in thedirection to be followed shouldebadded as part of the leadl
and leadout lines.

14(1)-5.2.13.9 Aturn bar should be located at right angles to the lgatine, abeam

the left pilot position at the point of initiation of any intended turn. It should have a
length and width of not less than 6 mdal5 cm, respectively, and include an arrowhead
to indicate the direction of turn.

Noted The distances to be maintained between the turn bar and thenldiag@ may
vary according to different aircraft typ

14(1)-5.2.13.10 If more than one turn bar and/or stop line is required, they should be
coded.

14(1)-5.2.13.11 An alignment bar should be placed so as to be coincident with the
extended centre linef the aircraft in the specified parking position and visible to the pilot
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during tre final part of the parking manoeuvre. It shobkive a width of not less than 15
cm.

14(1)-5.2.13.12 A stop line should be located at right angles to the alignment bar,
abeam the left piloposition at the intended point of stop. It should have a length and
width of nd less than 6 m and 15 cm, respectively.

Noted The distances to be maintained between the stop line and thénléad may
vary according to different aircraft typ

14(1)-5.2.14Apron safety lines

Noted Guidance onapron safety lines is contained in tAerodrome Design ManudDoc
9157), Part 4.

Application

14(1)-5.2.14.1 Apron safety lines should be provided on a paved apron as required by
the parking configurations and ground facilities.

Location

14(1)-5.2.14.2 Apron safety lines shall be Iaea so as to define the areas intended for use
by ground vehicles and other aircredirvicing equipment, etc., to provide safe separation
from aircraft.

Characteristics

14(1)-5.2.14.3 Apron safety lines shoulimclude such elements as wing tip clearance
lines and serye road boundary lines as required by the parking configurations and
ground facilities.

14(1)-5.2.14.4An apron safety lia shouldbe continuous in length and at least 10 cm in
width.

14(1)-5.2.15Ro0ad-holding position marking

Application

14(1)-5.2.15.1 A road-holding position marking shall beqvided at all road entrances to
a runway.

Location

14(1)-5.2.15.2 The roadholding position marking shall be located across the road at the
holding position.

Characteristics

14(1)-5.2.15.3 The roadholding position marking shall be in accordance with the local
road traffic regulatns.
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14(1)-5.2.16Mandatory instruction marking

Noted Guidance on mandatory instruction marking is given in the Aerodrome Design
Manual (Doc 9157), Part 4.

Application

14(1)-5.2.16.1 Where it is impracticable to install a mandatory instruction sign in
accordance with 5.4.2.1, mandatory instruction marking shall be provided on the
surface of the pavement.

14(1)-5.2.16.2 Where operationally required, such as on taxiways exceeding 60 m in
width, or to assist in the prevention of a runway incursion, a mandatory instruction sign
should be sypemented by a mandatory instruction marking.

Location

14(1)-5.2.16.3 The mandatory instruction marking on taxiways where the code letter is A,
B, C or D shall be located across thgiway equally placed about the taxiway centre line
and on the holding side of the ruayholding position marking as shovim Figure 510

(A). The distance between the nearest edge of the marking and the -oidizyg
position marking or the taxiway centre line marking shall be not less than 1 m.

al 0927 s 05-27 W B 09-27

A~ Taxiways of code OItwrs A . B8, Cor D (5] Taxiways of Co0o letters € or F
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14(1)-5.2.16.4 The mandatory instruction markj 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 runwalgolding position marking as shown in Figurd® (B). The
distance between the nearest edge of the nmr&md the runwajolding position
marking or the taxiway centre line marking shall be not less than 1 m.

14(1)-5.2.16.5 Except where operationally required, a mandatory instruction marking
should not be located on a runway.

Characteristics

14(1)-5.2.16.6 A mandatory instruction mairkg shall consist of an inscription in white
on a red background. Except for a NEDTRY marking, the inscription shall provide
information identical to that of the associated mandatory instruction sign.

14(1)-5.2.16.7 A NO ENTRY marking shall consist of an inscriptiam white reading
NO ENTRY on a red background.

14(1)-5.2.16.8 Where there is insufficient contrast between the marking and the
pavement surface, the mandatory instruction marking shall include an appropriate
border, preferably white or black.

14(1)-5.2.16.9 The character height shailibe 4 m for inscriptions where the code letter
is C, D, E or Fand 2 m where the code letter is A or B. The inscriptions should be in the
form and proportions shown in Appendix 3.

14(1)-5.2.16.10 The background should be rectangular and extend a minimum of 0.5
m laterally and vertically beyond the extremities of the inscription.

14(1)-5.2.17Information marking

Noted Guidance on information marking is contained in Ae¥rodrome Design Manual
(Doc 9157), Part 4.

Application

14(1)-5.2.17.2 Where an information sign would normally be instabedl is impractical
to install, agdetailed in this documenan information marking shall be displayed on the
surface of the pavement.

14(1)-5.2.17.2Where operationally required an information sign should be supplemented
by an informatiormarking.

14(1)-5.2.17.3 An information (locabn/direction) marking should bdisplayed 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.

14(1)-5.2.17.4 An information (locatioh marking should be displayed on the pavement
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surface at regulamtervals along taxiways of great length.

Location

14()-5.2.17.5 The information marking should be displayed across the surface of the
taxiway or aprorwhere necessary and positioned so as to be lefjitrhe the cockpit of
an approaching aircraft.

Characteristics

14(1)-5.2.17.6  An information marking shall consist of:

a) an inscription in yellow upon a black backgroundhen it replaces or
supplements location sign; and

b) an inscription in black upon a yellow backgnd, wten it replaces or
supplements direction or destination sign.
14()-5.2.17.7 Where there is insufficient contrast between the marking background
and the pavement surface, the marking shall include:
a) a black border where the inscriptions are in black; and

b) a yelow border where the inscriptions are in yellow.

14(1)-5.2.17.8 The character height should be 4 m. The inscriptions should be in the form
and proportionshown in Appendix 3

14(1)-5.3 Lights
14(1)-5.3.1 General

Lights which may endanger the safety of aircraft

14()-5.3.1.1 A nonaeronautical ground dht 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

14(1)-5.3.1.2 To protect the safety of aircraft aget the hazardous effects of laser
emitters, the followingrotected zones should be established around aerodromes:

0 alaserbeam free flight zone (LFFZ2)

0 alaserbeam critical flight zone (LCFZ)

0 alaserbeam sensitive flight zone (LSFZ).

Note 18 Figures 511, 512 and 513 may be used to determine the exposure levels and
distances that adequately protect flight operations.

Note 20 The restrictions on the use of laser beams in the three protected flight zones,
LFFZ, LCFZ and LSFZ, refer to visible ladeeams only. Laser emitters operated by the
authorities in a manner compatible with flight safety are excluded. In all navigable
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airspace, the irradiance level of any laser beam, visible or invisible, is expected to be less
than or equal to the maximum pessible exposure (MPE) unless such emission has
been notified to the Director General of Civil Aviation and permission obtained.

Note 30 The protected flight zones are established in order to mitigate the risk of
operating laser emitters in the vicinity @erodromes.

Note 40 Further guidance on how to protect flight operations from the hazardous
effects of laser emitters is contained in the Manual on Laser Emitters and Flight Safety
(Doc 9815).

Note 50 See also Implementing Standard 25, Chapter 2.
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Note.— The dimensions indicated are given as guidance only.

Laser-beam
sensitive
flight zone

3

(LT Laser-beam
......... __eritical

Laser-beam ITo b'e det%rmined by
; ocal aerodrome
ggﬁ; . operations

Figure 5-11. Protected flight zones

Note.— The dimensions indicated are given as guidance only.
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PROTECTED FLIGHT ZONES
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Figure 5-13.  Protected flight zones with indication of maximum
Irradiance levels for visible laser beams

Lights which may cause confusion

14(1)-5.3.1.3 A nonaeronautical ground light which, by reason of its intensity,
configuration or colourmight prevent, or cause confusion in, the clear interpretation of
aeronautical ground lights should be extinguished, screenetherwise modified so as
to eliminate such a possibility. In particular, attention should 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 areas beforthe threshold and beyond the end of the runway extending
at least 4 500 m in length from thiereshold and runway end and 750 m either
side of the extended runway centre line in width.

b. Instrument runway code number 2 or 3:
as in a), excephat the length should be at least 3 000 m.

c. Instrument runway code number 1;
and noninstrument runway:

within the approach area.
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Aeronautical ground lights which may cause confusion to mariners

Noted In the case of aeronautical ground lights neevigable waters, consideration
needs to be given to ensuring that the lights do not cause confusion to mariners.

Light fixtures and supporting structures

Noted See 9.9 for information regarding siting of equipment and installations on
operational area, and the Aerodrome Design Manual (Doc 9157), Part 6, for guidance
on frangibility of light fixtures and supporting structures.

Elevated approach lights

14(1)-5.3.1.4 Elevated approach lights and their supporting structures shall be frangible
except that, in that podn of the approach lighting system beyond 300 m from the
threshold:

a). where the height of a supporting structure exceeds 12 m, the frangibility requirement
shall apply to the top 12 m onlgnd

b). where a supporting structure is surrounded byframgible objects, only that part of
the structure that extends abdkie surrounding objects shall be frangible.

14()-5.3.1.5 When an approach light fixture or supporting structure is not in itself
sufficiently conspicuous, it shall be suitalbharked.

Elevated lights

14(1)-5.3.1.6 Elevated runway, stopway and taxiway lights shall be frangible. Their
height shall be sufficiently low to preserekarance for propellers and for the engine
pods of jet aircraft.

Surface lights

14(1)-5.3.1.7 Light fixtures inset in the surface of runways, stopways, tayswand
aprons shall be so designed and fitted asitiostand being run over by the wheels of an
aircraft without damage either to the aircraft or to the lights themselves.

14(1)-5.3.1.8 The temperature produced by conduction or radiation at the interface
between an stalledinset light and an aircraft tire should not exceed 160°C during a
10-minute period of exposure.

Noted Guidance on measuring the temperature of inset lights is given in the Aerodrome
Design Manual (Doc 9157), Part 4.
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Light intensity and control

Noted In dusk or poor visibility conditions by day, lighting can be more effective than
marking. For lights to be effective in such conditions or in poor visibility by night, they
must be of adequate intensity. To obtain the required intensity, it willllyso@
necessary to make the light directional, in which case the arcs over which the light shows
will have to be adequate and so orientated as to meet the operational requirements. The
runway lighting system will have to be considered as a whole, toeetigatrthe relative

light intensities are suitably matched to the sant éBee Attachment A, Section a6d

the Aerodrome Design Manual (Doc 9157), Part 4).

14(1)-5.3.1.9 The intensity of runway lighting shall be adequate for the minimum
conditions of visibility andambient light inwhich use of the runway is intended, and
compatible with that of the nearest section of the approach lighting system when
provided.

Noted While the lights of an approach lighting system may be of higher intensity than
the runway lighting,t is good practice to avoid abrupt changes in intensity as these
could give a pilot a false impression that the visibility is changing during approach.

14(1)-5.3.1.10Where a highintensity lighting system is provided, a suitable intensity
control shall be incorporatei 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:

0 appoach lighting system;
runway edge lights;
runway threshold lights;
runway end lights;

runway centre line lights;

o o oax ox ox

runway touchdown zone lights; and
0 taxiway centre line lights.

14(1)-5.3.1.110n the perimeter of and within the ellipse defining the main beam in
Appendix 2,Figures A21 to A2-10, themaximum light intensity value shall not be
greater than three times the minimum light intensity value measured in accondtimce
Appendix 2, collective otes for Figures A4 to A2-11 and A226, Note 2.

14(1)-5.3.1.120n the perimeter of andithin the rectangle defining the main beam in
Appendix 2, Figures AA2 to A220, the maximum light intensity value shall not be
greater than three times the minimum light intensity value measured in accordance with
Appendix 2, collective notes for Figwé2-12 to A221, Note 2.

Pagel21of 355 4™ Edition Rev 01 227 November 2022




Attachment NolS-2022AE-002-Att

14(1)-5.3.2 Emergency lighting

Application

14(1)-5.3.2.1 At an aerodrome provided with runway lighting and without a secondary
power supply, sufficient emergency lights should be conveniently available for
installation on at least the primary runway inet event of failure of the normal lighting
system.

Noted Emergency lighting may also be useful to mark obstacles or delineate taxiways
and apron areas

Location

14(1)-5.3.2.2 When installed on a runway the emergency lights should, as a minimum,
conform to the configuteon required for a noanstrument runway.

Characteristics

14(1)-5.3.2.3 The colour of the emergency lights should conform to the colour
requirements for runway lighting, except that, where the provision of coloured lights at
the threshold and the runway end is notqtigable, all lights may be variable white or

as close to variable white as practicable

14(1)-5.3.3 Aeronautical beacons

Application

14(1)-5.3.3.1 Where operationally necessary an aerodrome beacon or an identification
beacon shall be provided at each aerodrome intended fat ogght.

14(1)-5.3.3.2 The operational requirement 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 andsnah

aids useful in locating the aerodrome.

Aerodrome beacon
14(1)-5.3.3.3  An aerodrome beacon shall be provided at an aerodrome intended for use
at night if one or more of the followingpnditions exist:

a) aircraft navigate predominantly by visual means;

b) reduced visibities are frequent; or

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

14(1)-5.3.3.4 The aerodrome beacon shall be located on or adjacent to the aerodrome
in an area of low ambient background lighting.

14(1)-5.3.3.5 The locationof the beacon shoulthe such that the beacon is not
shielded by objects in significant directions and does not dazzle a pilot approaching to
land.

Characteristics

14(1)-5.3.3.6 The aerodrome beacon shall show either coloured flashes alternating
with white flashes, owhite flashes onlyThe 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 th case of @ombined water and land aerodrome, coloured flashes, if
used, shall have the colour characteristics of whichever section aetoerome is
designated as the principal facility.

14(1)-5.3.3.7 The light from the beacon shall show at all angles of aziniimh vertical
light distribution shall extend upwardeom an elevation of not more than 1° to an
elevation determined by the appropriate authority to be sufficient to prguidance at
the maximum elevation at which the beacon is intended to be usedheamdfective
intensity of the flash shall beot less than 2 000 cd.

Noted At locations where a high ambient background lighting level cannot be avoided,
the effective intensity of the flash may be required to be increasedfdctor up to a
value of D.

Identification beacon

Application

14(1)-5.3.3.8 An identification beacon shall be provided at an aerodrome which is
intended for use at night and cannot be e&dditified from the air by other means.

Location

14(1)-5.3.3.9 The identification beacon shall be located on thredr®me in an area of
low ambient background lighting.

14(1)-5.3.3.10 The location of the beacon shoul® such that the beacon is not
shielded by objects insignificant directions and does not dazzle a pilot approaching to
land.

Characteristics

14(1)-5.3.3.11 An identification beaon at a land aerodrome shall show at all angles of

azimuth. The vertical light distribution shall extend upwards from an elevation of not

more than 1° to an elevation determined byDimector General of Civil Aviatiornio be
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sufficient to provide guidamcat the maximum elevation at which the beacon is intended
to be used, and the effective intensifythe flash shall be not less than 2 000 cd.

Noted At locations where a high ambient background lighting level cannot be avoided,
the effective intensityfdhe flash may be required to be increasgdabfactor up to a
value of 10.

14(1)-5.3.3.12 An identification beacon shall show flashiggeen at a land aerodrome
and flashingyellow at a water aerodrome.

14(1)-5.3.3.13 The identification characters shall be transmitted in therrat®mnal
Morse Code.

14(1)-5.3.3.14 The speed of transmission should be between six and eight words per
minute, the corresponding range of duration of the Morse dots being from 0.15 to 0.2
seconds per dot.

14(1)-5.3.4 Approach lighting systems

Application
14(1)-5.3.4.1 Application
A. d Nonrinstrument runway

Where physically practicable, a simple approach lighting system as specified in 5.3.4.2
to 5.3.4.9 should be provided to serve a-mstrument runway where the code number

is 3 or 4 and intended for use at night, except when the runsvaysed only in
conditions of good visibility and sufficient guidance is provided by other visual aids.

Note & A simple approach lighting system can also provide visual guidance by day.
B.d Non-precision approach runway

Where physically practicable, argdle approach lighting system as specified in 5.3.4.2 to
5.3.4.9 shall be provided to serve a 4moacision approach runway, except when the
runway is used only in conditions of good visibility or sufficient guidangeasided by
other visual aids.

Note 0 It is advisable to give consideration to the installation of a precision approach
category | lighting system or to the addition alaway leadin lighting system.

C.0d Precision approach runway category |

Where physically practicable, a precision agwh category | lighting system as
specified in 5.3.4.10 to 5.3.4.21 shallfr®vided to serve a precision approach runway
category |.

D.d Precision approach runway categories Il and 1lI

A precision approach category Il and 1l lighting system as specifh 5.3.4.22 to
5.3.4.39 shall be provided to serve a precision approach runway category Il or Ill.
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Simple approach lighting system

Location

14(1)-5.3.4.2 A simple approach lighting system shall consist of a row of lights on the
extended centre line of the runwaytending, whenever possible, over a distance of not
less than 420 m from the threshold with a row of lights forming a cro&sbiar or 30 m

in length at a distance of 300 m from the threshold.

14(1)-5.3.4.3 The lights forming the crossbar shall be as nearly as praeicaba
horizontal straight line at right angles to, dmsected by, the line of the centre line lights.
The lights of the crossbar shall be spaced so as to produce a linear effectthatcept
when a crossbar of 30 m is used, gaps may be left on eacbfdige centre line. These
gaps shall be kept to a minimumrteeet local requirements and each shall not exceed 6
m.

Note 18 Spacings for the crossbar lights between 1 m and 4 m are in use. Gaps on
each side of the centre line may improve directionatigouce when approaches are
made with a lateral error, and facilitate the movement of rescue and fire fighting
vehicles.

Note 20 See Attachment A, Sectio? for guidance on installation tolerances.

14(1)-5.3.4.4 The lights forming the centre line shall be placed agitodinal intervals

of 60 m, except that, when it is desitedmprove the guidance, an interval of 30 m may

be used. The innermost light shall be located either 60 m or 30 m from the threshold,
depending on the longitudinal interval selected for theredime lights.

14(1)-5.3.4.5 If it is not physically possible to provide a centre leending for a
distance of 420 m from the threshold, it should be extended to 300 m so as to include the
crossbar. If this is not possible, the centre line lights should be extessldar as
practicable, and each centre line light should then consist of a barrette at least 3 m in
length. Subject to the approach system having a crossbar at 300 m from the threshold,
an additional crossbar may be provided at 150 m from the threshold.

14(1)-5.3.4.6 The system shall lie as nearly as practicable in the horizontal plane
passing through the threshold, provided that:

a) no object other than an ILS or MLS azimuth antenna shall protrude
through the plane of the approach lights withidigtance 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 from an
approaching aircratft.

Any ILS or MLS azimuth antenna protruding throutjie plane of the lights shall be
treated as an obstacle and marked and lighted accordingly.
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Characteristics

14(1)-5.3.4.7 The lights of a simple approach lighting system shall be fixed lights and
the colour of the lights shall be such as to ensure that the systeadiig déstinguishable
from other aeronautical ground lights, and from extraneous lighting if preSaah
centre line light shall consist of either:

a) a single source; or
b) a barrette at least 3 m in length.

Note 18 When the barrette as in b) is composediigiits approximating to point
sources, a spacing of 1.5 m between adjacent lights in the barrette has been found
satisfactory.

Note 20 It may be advisable to use barrettes 4 m in length if it is anticipated that the
simple approach lighting system will loeveloped into a precision approach lighting
system.

Note 38 At locations where identification of the simple approach lighting system is
difficult at night due to surrounding lights, sequence flashing lights installed in the outer
portion of the systemaw resolve this problem.

14(1)-5.3.4.8 Where provided for a nemstrument runway, the lights should show at all
angles in azimuthecessary to a pilot on base leg and final approach. The intensity of the
lights should be adequate for all conditions of visibidityd anbient light for which the
system has been provided

14(1)-5.3.4.9 Where provided for a neprecision approach runway, the lights should
show at all angles in azimuth necessary to the pilot of an aircraft which on final approach
does not deviate by an abnormal amouatrfrthe path defined by the neisual aid. The

lights should be designed to provide guidance during both day and night in the most
adverseconditions of visibility and ambient light for which it is intended that the system
should remain usable.

Precisionapproach category | lighting system

Location

14(1)-5.3.4.10A precision approach category | lighting system shall consist of a row of
lights on the extended centre line of thumway extending, wherever possible, over a
distance of 900 m from the runway threshold wittow of lights forming a crossbar 30

m in length at a distance of 300 m from the runway threshold.

Noted The installation of an approach lighting system of less than 900 m in length may
result in operational limitations on the use of the runway. See AtiachA, SectionZl

14(1)-5.3.4.11The lights forming the crossbar shall be as nearly as practicable in a
horizontal straight line at right angles to, and bisected by, the line of the centre line
lights. The lights of the crossbar shall be spaced so as to producer &ffeegexcept

that gaps may be left on each side of the centre line. These gaps shall be kept to a
minimum to meet local requiremeratead each shall not exceed 6 m.
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Note 18 Spacings for the crossbar lights between 1 m and 4 m are in use. Gaps on each
side of the centre line may improve directional guidance when approaches are made with
a lateral error, and facilitate the movement of rescue and fire fighting vehicles.

Note 20 See Attachment A, Sectia? for guidance on installation tolerances

14(1)-5.3.4.12The lights forming the centre line shall be placed at longitudinal intervals
of 30 m with the innermost light located 30 m from the threshold.

14(1)-5.3.4.13 The system shall lie as nearly as practicable in the horizontal plane passing
through the threshold, provided that:

a) no object other than an ILS or MLS azimuth antenna shall protrude
through the plane of the approach lights withidigtance 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 from an
approaching aircraft.

Any ILS or MLS azimuth antenna protruding through the plane of the lights shall be
treated as an obstacle and marked and lighted accordingly.

Characteristics

14(1)-5.3.4.14The centreihe and crossbar lights of a precision approach category |
lighting system shall be fixed lights showing variable white. Each centre line light
position shall consist of either:

a) a single light source in the innermost 300 m of the centre line, two light
souces in the central 300 m of the centre lmel three light sources in the
outer 300 m of the centre line to provide distance information; or

b) a barrette.

14(1)-5.3.4.15Where the serviceability level of the approach lights specified as a
maintenance objective in B)10 can be demonstrated, each centre line light position
may consist of either:

a) a single light source; or
b) a barrette.

14(1)-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 beoumify spaced at intervals
of not more than 1.5 m.

14(1)-5.3.4.171f the centre line consists of barrettes as described in 5.3.4.14 b) or
5.3.4.15 b), eacbarrette should be supplemented bijaghinglight, except where such
lighting is considered unnecessary takingp account the characteristics of the system
and the nature of the meteorological conditions.

14(1)-5.3.4.18Each flashing light as described in 5.3.4.17 shall be flashed twice a

second in sequence, beginning with the outermost light and progressing toward the

thresholdto the innermost light of the system. The design of the electrical circuit shall
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be such that these lights can be operated independently of the other lights of the
approach lighting system.

14(1)-5.3.4.191f the centre line consists of lights as described in 5.3.4.bf 5.3.4.15

a), additional crossbars of lights to the crossbar provided at 300 m from the threshold
shall be provided at 150 m, 450 m, 600 m and 750 m from the threshold. The lights
forming each crossbar shall be as nearly as practicable in a horigoatght line at

right angles to, and bisected by, the line of the centre line lights. The lights shall be
spaced so as to produce a linear effect, except that gaps may be left on each side of the
centre line. These gaps shall be kept to a minimum to loestrequirements and each

shall not exceed 6 m.

Noted See Attachment A, Section 1& detailed configuration.

14(1)-5.3.4.20Where the additional crossbars described in 5.3.4.19 are incorporated in
the system, the outer ends of the crossbars shall lie on two siraeghthat either are
parallel to the line of the centre line lights or converge to meet the runway centre line
300 m from threshold.

14(1)-5.3.4.21The lights shall be in accordance with the specifications of Appendix 2,
Figure A21.

Noted The flight path envelopeased in the design of these lights are given in
Attachment A, Figure -A.

Precision approach category Il and Il lighting system

Location

14(1)-5.3.4.22The approach lighting system shall consist of a row of lights on the
extended centre line of the runwaxtending, wilrever possible, over a distance of 900

m from the runway threshold. In addition, the system shall have twaoasideof lights,
extending 270 m from the threshold, and two crossbars, one at 150 m and one at 300 m
from the threshold, all as shown in Figusel4. Where the serviceability level of the
approach lights specified as maintenance objectives ;716an bedemonstrated, the
system may have two side rows of lights, extending 240 m from the threshold, and two
crossbars, one at 150 and one at 30t from the threshold, all as shown in Figure 5

15.

Noted The length of 900 m is based on providing guidance for operations under
category I, Il and Ill conditions. Reduced lengths may support category Il and Il
operations but may impose limitations oategory | operations. See Attachment A,
Section 2.

14(1)-5.3.4.23The lights forming the centre line shall be placed at longitudinal intervals
of 30 m with the innermost lights located 30 m from the threshold.

14(1)-5.3.4.24 The lights forming the side rows shall be placed on eahdithe centre

line, at a longitudinal spacing equaltkat of the centre line lights and with the first light

located 30 m from the threshold. Where the serviceability level oappeoach lights

specified as maintenance objectives in5I0can be dmonstrated, lights forming the

side rows may be placesh each side of the centre line, at a longitudinal spacing of 60 m
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with the first light located 60 m from the threshold. The lats@dcing (or gauge)
between the innermost lights of the side rowdlsfenot less than 18 m nor more than
22.5 m, and preferably 18 m, but in any event shall be equal to that of the touchdown
zone lights.

14(1)-5.3.4.25 The crossbar provided at 150 m from the threshold shall fill in the gaps
between the centre line and side row lights.

14(1)-5.3.4.26 The crossbar provided at 300 m from the threshold shall extend on both
sides of the centre line lights to a distance of 15 m from the centre line.

14(1)-5.3.4.27 If the centre line beyond a distance of 300 m from the threshold consists of
lights as described in 5.334. b) or 5.3.4.32 b), additional crossbars of lights shall be
provided at 450 m, 600 m and 750 m from the threshold.

14(1)-5.3.4.28 Where the additional crossbars described in 5.3.4.27 are incorporated in the
system, the outer ends of these crossbars shall lie on aighstlines that either are
parallel to the centre line or converge to meet the runway centre line 300 m from the
threshold.

14(1)-5.3.4.29The system shall lie as nearly as practicable in the horizontal plane passing
through thehreshold provided that:

a) no object otkr than an ILS or MLS azimuth antenna shall protrude through the
plane of the approach lights withirdestance 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 barréte (not their extremities) shall be screened from an approaching
aircraft.

Any ILS or MLS azimuth antenna protruding through the plane of the lights shall be
treated as an obstacle and marked and lighted accordingly.

Characteristics

14(1)-5.3.4.30The centre line of arecision approach category Il and Ill lighting system

for the first 300 m from the threshold shall consist of barrettes showing variable white,
except that, where the threshold is displaced 300 m or more, the centre line may consist
of single light soures showing variable white. Where the serviceability level of the
approach lights specified asaintenance objectives in 10.5.7 can be demonstrated, the
centre line of a precision approach category Il and Ill lighting sy&berthe first 300 m

from the theshold 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 consisbf singlelight sources as described in
5.3.4.32 b), with the innermost single light source located 30 m and the
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innermost barrettcated 60 m from the threshold; or
c) single light sources where the threshold is displaced 300 m or more;

all of which slall show variable white.

14(1)-5.3.4.31Beyond 300 m from the threshold each centre line light position shall
consist of either:

a) a barrette as used on the inner 300 m; or
b) two light sources in the central 300 m of the centre line and three light sources
in the outer 300 rof the centre line;

all of which shall show variable white.

14(1)-5.3.4.32Where the serviceability level of the approach lights specified as
maintenance objectives in 10.5.7 can be demonstrated, beyond 300 m from the threshold
each centre line light position may castsf either:

a) a barrette; or
b) a single light source;

all of which shall show variable white.

14(1)-5.3.4.33The barrettes shall be at least 4 m in length. When barrettes are composed
of lights approximatingo point sources, the lights shall be uniformly spaced at mferv
of not more than 1.5 m.

14(1)-5.3.4.341f the centre line beyond 300 m from the threshold consists of barrettes as
described in 5.3.4.31 a) or 5.3.4.32 a), each barrette beyond 300 m should be
supplemented by f#ashinglight, except where such lighting is considetenecessary
taking into account the characteristics of the system and the nature of the
meteorological conditions.

14(1)-5.3.4.35Each flashing light as described in 5.3.4.34 shall be flashed twice a
second in sequence, beginning with the outermost light and progyessiard 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.

14(1)-5.3.4.36 The side row shall consist of barretté®wing 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.

14(1)-5.3.4.37The lights forming the crossbars shall be fixed lights showing variable
white. The lights shall be uniformly spatat intervals of not more than 2.7 m.

14(1)-5.3.4.38The intensity of the red lights shall be compatible with the intensity of the
white lights.
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14(1)-5.3.4.39The lights shall be in accordance with the specifications of Appendix 2,
Figures A21 and A22.

Noted The flight path er®lopes used in the design of these lightsgaven in
Attachment A, Figuré-6.
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Figure 5-14. Inner 300 m approach and runway lighting for precision approach runways, categories Il and IIT
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Figure 5-15. Inner 300 m approach and runway lighting for precision approach runways, categories IT and III,
where the serviceability levels of the lights specified as maintenance objectives in Chapter 10 can be demonstrated
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14(1)-5.3.5 Visual approach slope indicator systems

Application

14(1)-5.3.5.1 A visual approach slope indicator system shall be provided to serve the
approach to a runway whether or noé runway is served by other visual approach aids
or by nonvisual aids, where one or more of the following conditions exist:

a) the runway is used by turbojet or other aeroplanes with similar approach
guidance requirements;

b) the pilot of any type of aeroplameay have difficulty in judging the approach
due to:

1. inadequate visual guidance such as is experienced during an approach over
water or featureless terrain by day iorthe absence of sufficient extraneous
lights in the approach area by night; or

2. misleading information such as is produced by deceptive surrounding terrain
or runway slopes;

c) the presence of objects in the approach area may involve serious hazard if an
aeroplane descends below the normal approach path, particularly if there are no
nortvisual 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 undershootingwerrunning the runway; and

e) terrainor prevalent meteorological conditions ateh that the aeroplane may be
subjected to unusual turbulence during approach.

Noted Guidance on the priority of installation of visual approach slope indicator
systems isontained in Attachment A, Sectiah 1

14(1)-5.3.5.2 The standard visual approach slope intdicaystems shall consist of the
following:

a) T-VASIS and ATVASIS conforming to the specifications contained in 53.5
t0 5.3.5.23inclusive;

b) PAPI and APAPI systems conforming to the speaiions contained in 5.3.5.24
to 5.3.5.41inclusive;

as shown irFigure 516.

14(1)-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.

14(1)-5.3.5.4 As of 1 January 2020, the use oVASIS and A'NASIS as standard
visual approach slope indicator systs should beiscontinued.
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Figure 5-16. Visual approach slope indicator syvstems

14(1)-5.3.5.5 PAPI or APAPI shall be provided where the code number is 1 or 2 when
one or more ofhe conditions specified in 5.3.5.1 exist.

14(1)-5.3.5.6 Where a runway threshold is temporarily displaced from the normal
position and one omore of the conditions specified in 5.3.5.1 exist, a PAPI should be
provided except that where the code number is 1 or 2 an APAPI may be provided.

T-VASIS and AT-VASIS

Description

14(1)-5.3.5.7 The T-VASIS shall consist of twenty light units symmetricadlisposed
about the runway centre line in the foohtwo wing bars of four light units each, with
bisecting longitudinal lines of six lights, as shown in Figuter5

14(1)-5.3.5.8 The AT-VASIS shall consist of ten light units arranged on one side of the
runway in theform of a single wing baof four light units with a bisecting longitudinal
line of six lights.

14(1)-5.3.5.9 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, gseewing bar(s) white, and one, two or three
fly-down lights, the more figdown 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
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c) when below the approach slope, see the wargslp and one, two or three {flyp
lights white, the more fhup lights being visible the lower the pilot is below the
approach slope; and when well below the approach slope, see the wing bar(s) and
the three flyup lights red.

When on or above the apprbasiope, no light shall be visible from the-flp light units;
when on or below the approach slope, light shall be visible from the Higlown light
units.

Siting

14(1)-5.3.5.10The light units shall be located as shown in FigwE/5subject to the
installation toleances given therein.

Noted The siting of TVASIS will provide, for a 3° slope and a nominal eye height over

the threshold of 15 m (see 5.3.5.7 and 5|

m to 17 m when only the wing bar lights are visibleintireased eye height at the
threshold is required (to provide adequate wheel clearance), then the approaches may be
flown with one ormorefld own | i ghts visi bl e. The pil ot
then of the following order:

Wing bar lights ad one flydown light visible 17mto22m
Wing bar lights and two fidown lights visible 22 mto 28 m
Wing bar lights and three figlown lights visible 28 m to 54 m.

Characteristics of the light units

14(1)-5.3.5.11 The systems shall be suitable for both day and migétations.

14(1)-5.3.5.12The light distribution of the beam of 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 | iaglkandd r om
beam of red | ight fr omflddwntigbtunitssalipjduces r t i
a white beanmextending from an elevation of 6° down to approximately the approach
slope, where it shalhave a sharp cwdff. The fly-up light unitsshall produce a white
beam from approxi mately the approach sl ¢
beam bel oericahandeAEhd atjgle of the top of the red beam in the wing bar
units and flyup units may be increased to comply with 5.3.5.22.

14(1)-5.3.5.13The light intensity distribution of the figown, wing bar and flup light
units shall be as shown in Appendix 2, Figure22
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INSTALLATION TOLERANCES
The appropriate authority may.

a) vary the nominal eve height over the threshold of the
on-slope signal between the limits of 12m and 16 m,
except in cases where a standard ILS glide path and’/or
MLS minimum glide path is avatlable; the height over
threshold should be varied to avoid any conflict
between the visual approach slope indications and the
usable portion of the ILS glide puth and/or MLS
minimum glide path indications;

90m J
2]
=
FLY-DOWN UNITS =]

90 m

b

-

vary the longitudinal distance between individual Hght
units or the overall length of the system by not more
than 10 per cent

1
|‘

h 30m
o 4 ¢) vary the lateral displacement of the system from the
runway edge by not more than 43 m,

Note. I'he system must be symmetrically displaced
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H H BAR about the runway centre line.

d) where there is a longitudinal slope of the ground,
adjust the longitdinal distance of « light unit 1o

45 m
6m
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m
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Y compensate for s ditference in level from that of the
threshold; and

-

¢) where there is a transverse slope in the ground, adjust

the longitudinal distance of twa light units or fwo wing

90m

bars to compensate for the difference in level between
them as necessary to meet the requirements of 5.3.5.17

The distance between the wing bar and the threshold is
based on an approach slope of 3° to a level runway with a
nominal eve height over the threshold of 15 m. In practice,
the threshold to wing bar distance is determined by:

a) the selected approach slope,

b} the longitudinal slope of the rumway; and

r 90 m

o

;3

e FLY-UP UNITS

¢) the selected nominal eve height over the threshold.

THRESHOLD

Figure 5-17.  Siting of light units for T-VASIS

14(1)-5.3.5.14 The colour transition from red to white in the vertical plane shall be such
as to appear to an observer, at a distaficet less than 300 m, to occur over a vertical
angleofnotmope t han 15N,;

14(1)-5.3.5.15 At full intensity the red light shall have a Y coordinate not exceeding
0.320.

14(1)-5.3.5.16 A suitable intensity control shall be provided to allow adjustments to meet
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the prevailingconditionsand to avoidlazzling the pilot during approach and landing

14(1)-5.3.5.17The light units forming the wing bars, or the light units forming a fly
down or a flyup matched pair, shall beounted so as to appear to the pilot of an
approaching aeroplane to be substantially in a horizontal line. The light units shall be
mounted a low as possible and shall be frangible.

14(1)-5.3.5.18 The light units shall be so designed that deposits of condensation, dirt,
etc., on optically transmitting aeflecting surfaces shall interfere to the least possible
extent with the light signals and shall in way affect the elevation of tHeeams 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 conditiare likely to be encountered.

Approach slope and elevation setting of light beams

14(1)-5.3.5.19 The approach slope shall be appropriate for use by the aeroplanes using
the approach.

14(1)-5.3.5.20When the runway on which aWWASIS is provided is equipped with an
ILS and/or MLS, thesiting andelevations of the light units shall be such that the visual
approach slope conforms as closely as possible with the glide pathlbStlaad/or the
minimum glide path of the MLS, as appropriate.

14(1)-5.3.5.21 The elevation of the beams of the wing bartlighits on both sides of the
runway shall be the same. The elevation of the top of the beam of thp lilght unit
nearest to each wing bar, and that of the bottom of the beam fthfth@wn light unit
nearest to each wing bar, shall be equal and sbakspond to the approach slope. The

cut-off angle of thetop of the beams of successivefiyp | i ght units sha
of arc in angle of elevation at each successive unit &eay the wing bar. The ctuh
angle of the bottom of the beam ofthed own | i ght units shall

each successive unit away from the wing bar (see Figi8).5

14(1)-5.3.5.22 The elevation setting of the top of the red light beams of the wing bar and
fly-up light units shall be such thaturing an approach, thglot of an aerglaneto
whom the wing bar and three flyp light units are visible would clear all objects in the
approach area by a safe margin if any such light did not appear red.

14(1)-5.3.5.23 The azimuth spread of the light beam shall be suitably restricted \@he
objectlocated outside the obstageotection surface of the system, but within the lateral
limits of its light beam, is found to extend above the plane of the obgteatiection
surface and an aeronautical study indicates that the object cowddselgivaffect the
safety of operations. The extenit the restriction shall be such that the object remains
outside the confines of the light beam.

Noted See 5.3.5.42 to 5.3.5.46oncerning the related obstacle protection
surface.
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Figure 5-18. Light beams and elevation settings of T-VASIS and AT-VASIS

PAPI and APAPI
Description

14(1)-5.3.5.24The PAPI system shall consist of a wing barfafr sharp transition
multi-lamp (or paired single lamp) units equally spaced. The system shall be located on
the left side of the runway unless it is physically impradtie to do so.

Noted Where a runway is used by aircraft requiring visual roll guidance which is not
provided by other external means, then a second wing bar may be provided on the
opposite side of the runway.

14(1)-5.3.5.25The APAPI system shall consist of a wing bértwo sharp transition
multi-lamp (or paired single lamp) units. Thgstem shall be located on the left side of
the runway unless it is physically impracticable to do so.

Noted Where a runway is used by aircraft requiring visual roll guidance whichtis no
provided by other external means, then a second wing bar may be provided on the
opposite side of the runway.

14(1)-5.3.5.26 The wing bar of a PAPI shall be constructed and arranged in such a
manner that a pilot making an approach will:

a. when on or close to the appobaslope, see the two units nearest the runway as
red and the two units farthest from thimway as white;

b. when above the approach slope, see the one unit nearest the runway as red and the
three units farthest from the runwag white; and when further ae the
approach slope, see all the units as white; and

c. when below the approach slope, see the three units nearest the runway as red and
the unit farthest from the runway aite; and when further below the approach
slope, see all the units as red.
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14(1)-5.3.5.27The wing bar of an APAPI shall be constructed and arranged in such a
manner that a pilot making an approaah:

a) when on or close to the approach slope, see the unit nearer the runway as red and
the unit farther from the runway asite;

a. when above the apprdaslope, see both the units as white; and

b. when below the approach slope, see both the units as red.
Siting

14(1)-5.3.5.28 The light units shall be located as in the basic configuration illustrated in
Figure 519, subject to the installatidolerances given thereinh& units forming a wing

bar shall be mounted so as to appear to the pilot of an approaching aetoplane
substantially in a horizontal line. The light units shall be mounted as low as possible and
shall be frangible.

Characteristics of the light units

14(1)-5.3.5.29 The system shall be suitable for both day and night operations.

14(1)-5.3.5.30 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 notmore h a n 3 N;j.

14(1)-5.3.5.31 At full intensity the red light shall have a Y coordinate not exceeding
0.320.

14(1)-5.3.5.32 The light intensity distribution of the light units shall be as shown in
Appendix 2, Figure A23.

Noted See the Aerodrome Design Manual (Doc 9157), Part 4adiditional guidance
on the characteristics of light units.

14(1)-5.3.5.33 Suitable intensity control shall be provided so as to allow adjustment to
meet the prevailing conditions and to avoid dazzling the pilot during approach and
landing.

14(1)-5.3.5.34 Each light unit shall beapable of adjustment in elevation so that the
lower limit of thewhite part of the beam may be fixed at any desired angle of elevation
bet ween 1A30Nj and at | east 4A30N above t

14(1)-5.3.5.35The light units shall be so designed that deposits of condensation, snow,
ice, dirt, etc., on optically transmitting or reflectisgrfaces 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.
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INSTALLATION TOLERANCES

a) Where a PAPI or APAPI is installed on a runway not
equipped with an ILS or MLS, the distance D; shall be
calculated to ensure that the lowest height at which a pilot
will see a correct approach path indication (Figure 5-20,
angle B for a PAPI and angle A for an APAPI) provides the
wheel clearance over the threshold specified in Table 3-2 for
the most demanding amongst aeroplanes regularly using the
runway.

b

~

Where a PAPI or APAPI is mstalled on a nmway equipped
with an ILS and/or MLS, the distance D; shall be calculated
to provide the optimum compatibility between the visual and
non-visual aids for the range of eye-to-antenma heights of
the aeroplanes regularly using the runway. The distance
shall be equal to that between the threshold and the effective
origin of the ILS glide path or MLS minimum glide path, as
appropriate, plus a correction factor for the variation of eye-
ro-anienna heights of the aeroplanes concemned. The
correction factor is obtaned by multiplying the average eye-
to-antenna height of those aeroplanes by the cotangent of
the approach angle. However, the distance shall be such that
in no case will the wheel clearance over the threshold be
lower than that specified in column (3) of Table 5-2.

Note.— See Section 5.2.5 for specifications on aiming point
marking. Guidance on the harmonization of PAPI. ILS and/or
MLS signals is contained in the Aerodrome Design Mamual
(Doc 9157). Part 4.

¢) Ifa wheel clearance, greater than that specified in a) above
is required for specific aircrafi, this can be achieved by
increasing D,.

d) Distance D; shall be adjusted to compensate for differences
in elevation between the lens centres of the light units and
the threshold.

e

—

To ensure that units are mounted as low as possible and to
allow for any transverse slope, small height adjustments of
up to 5 cm between units are acceptable. A lateral gradient
not greater than 1.25 per cent can be accepted provided it
is uniformly applied across the units.

) Aspacing of 6 m (=1 m) berween PAPI units should be used
on code numbers I and 2. In such an event, the inner PAPI
unit shall be located not less than 10 m (=1 m) from the
runway edge.

Note.— Reducing the spacing between light units results in
a reduction in usable range of the system.

g) The lateral spacing between APAPI units may be increased
te 9 m (£ m) if greater range is required or later
conversion to a full PAPI is anticipated. In the latter case,
the imner APAPI unit shall be located 15 m (=1 m) from the
runway edge.

Figure 5-19. Siting of PAPI and APAPI
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PAPI WING BAR THRESHOLD

The height of the pilot's eye above the aircraft's ILS glide path/MLS antenna varies with the type of
aeroplane and approach attitude. Harmonization of the PAPI signal and ILS glide path and/or MLS
minimum glide path to a point closer to the threshold may be achieved by increasing the on-course
sector from 20" to 30" The setting angles for a 3° glide siope would then be 2°25° 2°45' 3°15' and
3°35".

A—3° PAPI ILLUSTRATED

1 |
APAP] WING BAR THRESHOLD

B — 3° APAPI ILLUSTRATED

Figure 5-20. Light beams and angle of elevation setting of PAPI and APAPI

Pagel41of 355 4™ Edition Rev 01 227 November 2022




Attachment NolS-2022AE-002-Att

Table 5-2. Wheel clearance over threshold for PAPI and APAPI

Eye-to-wheel height of aeroplane Desired wheel clearance Minimum wheel clearance
in the approach confizuration® (metres)™ (metres)?
(1 (2) (3
up to but not including 3 m 6 3
3 mup to but not including 5 m 9 4
5 mup to buf nof including 8 m 9 5
8 m up to but not including 14 m 9 6

a.  Inselecting the eye-to-wheel height group, only aeroplanes meant to use the system on a regular basis shall be considered. The
most demanding amongst such aeroplanes shall determine the eye-to-wheel height group.

b.  Where practicable the desired wheel clearances shown in columm (2) shall be provided.

c.  The wheel clearances in column (2) may be reduced to no less than those in column (3) where an aeronautical study indicates
that such reduced wheel clearances are acceptable.

d. When a reduced wheel clearance is provided at a displaced thresheld it shall be ensured that the comesponding desired wheel
clearance specified in column (2) will be available when an aeroplane at the top end of the eye-to-wheel height group chosen
overflies the extremity of the runway.

e.  This wheel clearance may be reduced to 1.5 m on runways used mainly by ight-weight non-turbojet aeroplanes.

Approach slope and elevation setting of light units

14(1)-5.3.5.36 The approach slope as defined in Figur205shall be appropriate for
use by the aeroplanes using the approach.

14(1)-5.3.5.37 When the runway is equipped with an ILS and/or MLS, the siting and
the angle of elevation of the light units shall be such that the vigpbach slope
conforms as closely as possible with the glide path of the ILS and/or the minimum glide
path of the MLS, as appropriate.

14(1)-5.3.5.38 The angle of elevation settings of the light units in a PAPI wing bar
shall be such that, during an approach, thet mifoan aeroplane observing a signal of

one white and three reds will clear all objects in the approach area by a safe margin (see
Table 52).

14(1)-5.3.5.39 The angle of elevation settings of the light units in an APAPI wing bar
shall be such thafuring an approachthe pilot of an aeroplane observing the lowest
onslope signal, i.e. one white and one red, will clear all objects in the approach area by a
safe margin (see TableZ).

14(1)-5.3.5.40 The azimuth spread of the light beam shall be suitably restricted where
an objectlocated outside the obstacle protection surface of the PAPI or APAPI system,
but within the lateral limits of its light beam, is found to extend aboveltmee of the
obstacle protection surface and an aeronautical study indicates that the object could
adversely affect the safety @iperations. The extent of the restriction shall be such that
the object remains outside the confines of the light beam.

Noted See 5.3.5.42 to 5.3.5.46 concerning the related obstacle protection surface.
14(1)-5.3.5.41Where wing bars are stalled on each side of the runway to provide roll

guidance, corresponding units shallde# at the same angle so that the signals of each
wing bar change symmetrically at the same time.
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Obstacle protection surface
Noted The following specifications appto T-VASIS, ATVASIS, PAPI and APAPI.

14(1)-5.3.5.42 An obstacle protection surface shall be established when it is intended to
provide a visual approach slope indicator system.

14(1)-5.3.5.43The characteristics of the obstacle protection surface, i.e. origin,
divergence, lengthral slope, shall correspond to those specified in the relevant column
of Table 53 and in Figure 21.

14(1)-5.3.5.44New objects or extensions of existing objects shall not be permitted
above an obstacle protection surface except when, in the opinion@if¢ator Germral

of Civil Aviation, the new object or extension would be shielded by an existing
immovable object.

Noted Circumstances in which the shielding principle may reasonably be applied are
described in the Airport Services Manual (Doc 9137), Part 6.

14(1)-5.3.5.45EXisting objects above an obstacle protection surface shall be removed
except when, in the opinion of tHairector General of Civil Aviationthe object is
shielded by an existing immovable object, or after aeronautical study it is determined
that the object wouldot adversely affect the safety of operations of aeroplanes.

14(1)-5.3.5.46Where an aeronautical study indicates that an existing object extending
above an obstaclgrotection surface (OPS) could adversely affect the safety of
operations of aeroplanes, one or moréheffollowing measures shall be taken:

a) remove the object;
b) suitably raise the approach slope of the system;

c) reduce the azimuth spread of the system so that the object is outside the confines
of the beam;

d) displace the axis of the system and its associalisthcle protection surface by
not more than 5°; and

e) suitably displace the system upwind of the threshold such that the object no
longer penetrates the OPS.

Note 10 Guidance on this issue is contained in the Aerodrome Design Manual (Doc
9157), Part 4.

Note 20 The displacement of the system upwind of the threshold reduces the
operational landing distance.
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Table 5-3. Dimensions and slopes of the obstacle protection surface

Runway type‘code number
Non-instrument Instrument
Code number Code number
Surface dimensions 1 2 3 - I 2 3 4
Length of inner edge 60m $0m*  10m  10m 150m I30m  300m 300 m
Distance from the visual D+30m D#0m D+0m D+60m D#0m D+0m D~60m D+60m
approach slope indicator
system’
Divergence (each side) 10% 10% 10% 10% 15% 15% 15% 15%
Total length 7500m  7500m’ 15000m 15000m 7500m  7500m® 15000m 15000m
Slope
a) T-VASIS and
AT-VASIS = 1.9 Ly 1.y - 1.9 19° 1.9
b) PAPI - A-037° AT ADST ADST A0S ADST ADSTE
¢) APAPI ALY A0 - - ALY ADE - -
2. Thx length is to be mereased to 150 m fora T-VASIS or AT-VASIS.
b.  Ths length is to be increased to 15 000 m for a T-VASIS or AT-VASIS.
¢.  Noslope has been specified if a system is unlikely to be used on ranway type’code number indicated.
d.  Angles as indicated in Figure 5-20.
e.  Dyis the distance of the visual approach slope indicator system from threshold prior to any displacement to remedy object penetration of the OPS (refer

Figure 3-19). The start of the OPS is fixed to the visual approach slope indicator system location, such that displacement of the PAPI results i an equal
displacement of the start of the OPS_ See 5.3.5.46 ).
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PAPI
et \ Threshold
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| ¢ :ia.::;ﬁe'. 19 >| \ OPS inner edge
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Section A-A

Figure 5-21.  Obstacle protection surface for visual approach slope indicator systems

14(1)-5.3.6 Circling guidance lights
Application

14(1)-5.3.6.1 Circling guidance lights should be @rided 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

14(1)-5.3.6.2 The location and number of circling guidance lights should be adequate
to enable a pilot, as appropriate, to:

ayjoin the downwind |l eg or align and ad
required distance from it and to distinguish the thresholpassing; and

b) keep in sight the runway threshold and/or other features which will make it
possible to judge the turn on to base leg and final approach, taking into account
the guidance provided by other visual aids.

14(1)-5.3.6.3 Circling guidance lights should consist:
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a) lights indicating the extended centre line of the runway and/or parts of any
approach lighting system; or

b) lights indicating the position of the runway threshold; or
c) lights indicating the direction or location of the runway;

or a combination of suchights as is appropriate to the runway under
consideration.

Noted Guidance on installation of circling guidance lights is given in Agegodrome
Design Manua(Doc 9157), Part 4.

Characteristics

14(1)-5.3.6.4 Circling guidance lights should be fixed or flashing lighfsan intensity

and beam spreaddequate for the conditions of visibility and ambient light in which it is
intended to make visual circling approaches. The flashing lights should be white, and
the steady lights either white or gaseous discharge lights.

14(1)-5.3.6.5 The lights should be designed and be installed in such a manner that they
will not dazzle oconfuse a pilot when approaching to land, taking off or taxiing.

14(1)-5.3.7 Runway leadin lighting systems
Application

14()-5.3.7.1 A runway leadin lighting system should be providedesh it is desired
to provide visuabuidance along a specific approach path, for reasons such as avoiding
hazardousterrain or for purposes of noise abatement.

Noted Guidance on providing leaoh lighting systems is given in th&erodrome
Design ManualDoc 9157), Part 4.

Location

14(1)-5.3.7.2 A runway leadin lighting system should consist of groups of lights
positioned so as to define the desired approach path and so that one group may be
sighted from the preceding group. The interval between adjacent groups should no
exceed approximately 1 600 m.

Noted Runway leadn lighting systems may be curved, straight or a combination
thereof.

14(1)-5.3.7.3 A runway leadin lighting system should extend from a point as
determined by thBirector General of Civil Aviationup to a point whex the approach
lighting system, if provided, or the runway or the runway lighting system is in view.

Characteristics

14(1)-5.3.7.4 Each group of lights of a runway leand lighting system should consist of

at least thredflashing lights in a linear or cluster configuiah. The system may be

augmented by steady burning lights where such lights would assist in identifying the
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system.
14(1)-5.3.7.5 The flashing lights and the steady burning lights should be white.

14(1)-5.3.7.6 Where practicable, the flashing lights in each group should flash in
sejuence towards theinway.

14(1)-5.3.8 Runway thresholdidentification lights

Application
14(1)-5.3.8.1 Runway threshold identification lights should be installed:

a) at the threshold of a negprecision approach runway when additional
threshold conspicuity is necessary or where litds practicable to provide
other approach lighting aids; and

b) where a runway threshold is permanently displaced from the runway
extremity or temporarily displaced from the normal position and
additional threshold conspicuity is necessary.

Location

14(1)-5.3.8.2 Runway threshold identification lights shall be located symmetrically
about the runway centre line, in line with the threshold and approximately 10 m outside
each line of runway edge lights.

Characteristics

14(1)-5.3.8.3 Runway threshold identification lights should be flaghwhite lights
with a flash frequency between 60 and 120 per minute.

14(1)-5.3.8.4 The lights shall be visible only in the direction of approach to the runway.

14(1)-5.3.9 Runway edge lights

Application

14(1)-5.3.9.1 Runway edge lights shall be provided for a runway intended for use at
nightor for a precision approach runwiayended for use by day or night.

14(1)-5.3.9.2 Runway edge lights should be provided on a runway intended fooftake
with an operating minimum below an RVR of the order of 800 m by day.
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Location

14(1)-5.3.9.3 Runway edge lights shall h@aced along the full length of the runway
and shall be in two parallel rovesjuidistant from the centre line.

14(1)-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 edgdke area at a distanceradt more than 3 m.

14(1)-5.3.9.5 Where the width of the area which could be declared as runway exceeds
60 m, the distancbetween the rows of lights should be determined taking into account
the nature of the operations, the light distribution characteristics of timsvay edge
lights, and other visual aids serving the runway.

14(1)-5.3.9.6  The lights shall be uniformly spaced in rows at intervals of not more
than 60 m for an instrument runway, and at intervals of not more than 100 m for a non
instrument runway. The lights on apgte sides of the runway axis shall be on liaes

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

14(1)-5.3.9.7 Runway edge lights sifi be fixed lights showing variable white, except
that:

a) in the case of a displaced threshold, the lights between the beginning of
the runway and the displaced threshold skhtiw red in the approach
direction; and

b) a section of the lights 600 m or etferd of the runway length, whichever
is the less, at the remote end of the runivayn the end at which the
takeoff run is started, may show yellow.

14(1)-5.3.9.8 The runway edge lights shall show at all angles in azimuth necessary to
provide guidance to a pilot landj or taking off in either direction. When the runway
edge lights are intended to provide circling guidance, they shall show at all angles in
azimuth (see 5.3.6.1).

14(1)-5.3.9.9 In all angles of azimuth required in 5.3.9.8, runway edge lights shall
show at anglespito 15° above the horizontal with an intensity adequate for the
conditions of visibility and ambient light in which use of the runway for -tafkeor

landing is intended. In any case, the intensity shall be at least 50 cd except that at an
aerodrome withot extraneous lighting, the intensity of the lights may be reduced to not
less than 25 cd to avoid dazzling the pilot.

14(1)-5.3.9.10 Runway edge lights on a precision approach runway shall be in
accordance with the specifications of Appendix 2, FigureQAR2 A2-10.
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14(1)-5.3.10Runway threshold and wing bar lights
(SeeFigure 522)

Application of runway threshold lights

14(1)-5.3.10.1Runway threshold lights shall be provided for a runway equipped with
runway edge lights, except on a A@strument or noiprecision approach runway
where the threshold is displaced and wing bar lights are provided.

Location of runway threshold lights

14(1)-5.3.10.2When a threshold is at the extremity of a runway, the threshold lights shall
be placed in a row at right anglestt®e runway axis as near to the extremifytize
runway as possible and, in any case, not more than 3 m outside the extremity

14(1)-5.3.10.3When a threshold is displaced from the extremity of a runway, threshold
lights shall be placed in a row at righhgles to the runway axis at the displaced
threshold.

14(1)-5.3.10.4 Threshold lighting shall consist of:
a) on a norinstrument or noiprecision approach runway, at least six lights;

b) on a precision approach runway category I, at least the number of lights that
would be required if the lights were uniformly spaced at intervabsrofbetween
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 lightsnétrvals of not more than 3 m.

14(1)-5.3.10.5The lights prescribed in 5.3.10.4 a) and b) should be eithe

a) equally spaced between the rows of runway edge lights; or

b) symmetricallydisposed 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 maylan lighting, where such is provided,
or otherwise not more than half the distance between the rows of runway edge
lights.

Application of wing bar lights

14(1)-5.3.10.6Wing bar lights should be provided on a precision approach runway
when additional conspicuity is ceidered desirable.

14(1)-5.3.10.7Wing bar lights shall be provided on a rimstrument or no#precision

approach runway where the threshold is displaced and runway threshold lights are
required, but are not provided.
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Location of wing bar lights

14(1)-5.3.10.8Wing bar lights shalbe symmetrically disposed about the runway centre
line at the threshold in two groups, iveing bars. Each wing bar shall be formed by at
least five lights extending at least 10 m outward from, and at right anglesltogtbéthe
runway edge lightswith the innermost light of each wing bar in the line of the runway
edge lights.

Characteristics of runway threshold and wing bar lights

14(1)-5.3.10.9 Runway threshold and wing bar lights shall be fixed unidirectional lights
showing green in the direction of approachihe runway. The intensity and beam spread
of the lights shall be adequate for the conditions of visibility and ambient light in which
use of the runway is intended.

14(1)-5.3.10.10 Runway threshold lights on a precision approach runway shall be
in accordance with the spifications of Appendix 2, Figure A2.

14(1)-5.3.10.11 Threshold wing bar lights on a precision approach runway shall be
in accordance with the specifications of Appendix 2, FiguretA2

14(1)-5.3.11Runway end lights
(see Figure 22)

Application

14(1)-5.3.11.1Runway end lights shall bequided for a runway equipped with runway
edge lights.

Noted When the threshold is at the runway extremity, fittings serving as threshold
lights may be used as runway end lights.

Location

14(1)-5.3.11.2Runway end lights shall be placed on a line at right angles tahey
axis as near to the end of the runwaypassible and, in any case, not more than 3 m
outside the end.

14(1)-5.3.11.3Runway end lighting should consist of at least six lights. The lights
should be either:

a) equally spaced between the rows of runway edge jights

b) symmetrically disposed about the runway centre line in two groups with the lights
uniformly spaced in each group amdth a gap between the groups of not more
than half the distance between the rows of runway edge lights.

For a precision approach nway category lll, the spacing between runway end lights,
except between the two innermost lightsgap is used, should not exceed 6 m.

Characteristics
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14(1)-5.3.11.4Runway end lights shall be fixed unidirectional lights showing red in the
direction of the runway. Ae intensity and beam spread of the lights shall be adequate
for the conditions of visibility and ambient light in which use of the runway is intended.

14(1)-5.3.11.5Runway end lights on a precision approach runway shall be in
accordance with the specificationsAppendix 2, Figure A28.

14(1)-5.3.12Runway centre line lights
Application

14(1)-5.3.12.1 Runway centre line lights shall be provided on a precision approach
runway category Il or Ill.

14(1)-5.3.12.2 Runway centre line lights should be provided on a precision approach
runway category |, particulayl when the runway is used by aircraft with high landing
speeds or where the width between the runway edge ligiresater than 50 m.

14(1)-5.3.12.3 Runway centre line lights shall be provided on a runway intended to be
used for takeoff with an operating minimum beloan RVR of the order of 400 m.

14(1)-5.3.12.4 Runway centre line lights should be provided on a runway intended to be
used for takeff with an operating minimum of an RVR of the order of 400 m or higher
when used by aeroplanes with a very high ‘afkespeedparticularly where the width
between the runway edge lights is greater than 50 m.

Location

14()-5.3.12.5 Runway centre line lights shall be located along the centre line of the
runway, except that the lights may be uniformly offset to the same side of the runway
centre lineby not more than 60 cm where it is not practicable to locate them along the
centre line. The lights shall be located from the threshold to the end at longitudinal
spacing of approximately 15 m. Where the serviceability level of the runway centre line
lights specified as maintenance objectives in 10.5.7 or 10.5.1dppmepriate, can be
demonstrated and the runway is intended for use in runway visual range conditions of 350
m or greater, theongitudinal spacing may be approximately 30 m.

Noted Existing @ntre line lighting where lights are spaced at 7.5 m need not be
replaced

14(1)-5.3.12.6 Centre line guidance for takeff from the beginning of a runway to a
displaced thresholdhould be provided by:

a) an approach lighting system if its characteristics and intensityng)s afford the
guidance required during takeff and it does not dazzle the pilot of an aircraft
taking off; or

b) runway centre line lights; or

c) barrettes of at least 3 m in length and spaced at uniform intervals of 30 m, as
shownin Figure 523, desiged so thattheir photometric characteristics and
intensity setting afford the guidance required during taKewithout dazzling the
pilot of an aircraft taking off.
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Where necessary, provision should be made to extinguish those centre line lights
specifiedin b) or reset the intensity of the approach lighting system or barrettes when
the runway is being used for landing. In no case should only the single saonway

centre line lights show from the beginning of the runway to a displaced threshold when
therunway is being used féanding.

Characteristics

14(1)-5.3.12.7 Runway centre line lights shall be fixed lights showing variable white
from the threshold to the point 900 m from the runway end; alternate red and variable
white from 900 m to 300 m from the runway emahd red from 300 m to theinway

end, except that for runways less than 1 800 m in length, the alternate red and variable
white lights shall extend from thaidpoint of the runway usable for landing to 300 m
from the runway end.

Noted Care is required irthe design of the electrical system to ensure that failure of part of the
electrical system will not result in a false indication of the runway distance remaining.

14(1)-5.3.12.8Runway centre line lights shall be in accordance with the specifications
of Appendix 2, Fjure A26 or A2-7.

14(1)-5.3.13Runway touchdown zone lights

Application

14(1)-5.3.13.1Touchdown zone (TDZ) lights shall be provided in the touchdown zone
of a precision approach runway category Il or Ill.

Location

14(1)-5.3.13.2Touchdown zone lights shall extend from the threshold for a ladigél
distance of 900 m, except that, mmways less than 1 800 m in length, the system shall be
shortened so that it does not extend beyond the midpoint of the ruflneapattern shall

be formed by pairs of barrettes symmetrically located about theaguoentre line. The
lateral spacingpetween the innermost lights of a pair of barrettes shall be equal to the
lateral spacing selected for the touchdown zone markiihg longitudinal spacing
between pairs of barrettes shall be either 30 m or 60 m.

Noted To allow for operations at lower visibility minima, it may be advisable to use a
30 m longitudinal spacing between barrettes.
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Characteristics

14(1)-5.3.13.3A barrette shall be composed of at least three lights with a spacing
between the lights of nohore than 1.5 m.

14(1)-5.3.13.4A barrette should be not less than 3 m nor more than 4.5 m in length.

14(1)-5.3.13.5Touchdown zone lights shall be fixed unidirectional lights showing
variable white.

14(1)-5.3.13.6 Touchdown zone lights shall be in accordance with the specifications of
Appendix 2,Figure A25.

14(1)-5.3.14Simple touchdown zone lights

Noted The purpose of simple touchdown zone lights is to provide pilots with enhanced
situational awareness in all visibility conditions and to help enable pilots to decide whether to
commence a garound if theaircraft has not landed by a certain point on the runway. It is
essential that pilots operating at aerodromes with simple touchdown zone lights be farttiliar wi
the purpose of these lights.

Application

14(1)-5.3.14.1Except where TDZ lights are provided in accordancéhvpiaragraph
5.3.13, at ammerodrome where the approach angle is greater than 3.5 degrees and/or
the Landing Distance Available combined wither factorsincreases the risk of an
overrun, simple touchdown zone lights should be provided.

Location

14(1)-5.3.14.2Simple buchdown zone lights shall be a pair of lights located on each
side of the runway centreline 0.3 m beyond the upwind edge of the final touchdown
zone marking. The lateral spacing between the inner lights of the two pairs of lights shall
be equal to the latal spacing selected for the touchdown zone marking. The spacing
between the lights of the same pair shall not be more than 1.5 m or half the width of the
touchdown zone marking, whichever is greater. (See Fig@re)5

14(1)-5.3.14.3Where provided on a runway witholiDZ markings, simple touchdown
zone lights should be installed in such a position that provides the equivalent TDZ
information.

Characteristics

14(1)-5.3.14.4Simple touchdown zone lights shall be fixed unidirectional lights
showing variable white, aligned so as to Im@ble to the pilot of a landing aeroplane in
the direction of approach to the runway.

14(1)-5.3.14.5Simple touchdown zone lights shall be in accordance with the
specifications in Appendix 2, Figure AR
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Noted As a good operating practice, simple touchdown zondslighe supplied with
power on a separate circuit to other runway lighting so that they may be used when
other lighting is switched off.

—
Direction of landing Aiming point  Touchdown zone
marking marking See Detail A
= A
— — = — =
E — I
‘ A,
Detail A Ll Runway PO
21 71N centre line I —
Touchdown \ Touchdown
zZone zone
marking marking

Note.— Dimension A is 1.5 m or half the width of the touchdown zone marking, whichever is greater.

Figure 5-24. Simple touchdown zone lighting

14(1)-5.3.15Rapid exit taxiway indicator lights

Noted The purpose of rapid exit taxiway indicator lights (RETILS) is to plewilots

with distanceto-go information to the nearest rapid exit taxiway on the runway, to
enhance situational awareness in low visibility conditions and enable pilots to apply
braking action for more efficient rebut and runway exit speeds. It is @sal that
pilots operating at aerodromes with runway(s) displaying rapid exit taxiway indicator
lights be familiar wih the purpose of these lights.

Application

14(1)-5.3.15.1Rapid exit taxiway indicator lights should be provided on a runway
intended for use in runwayisual range conditions less than a value of 350 m and/or
where the traffic density is heavy.

Noted See Attachment A, Sectioh 1

14(1)-5.3.15.2Rapid exit taxiway indicator lights shall not be displayed in the event of
any lamp failure or other failure that prevetite display of the light pattern depicted in
Figure 525, in full.

Location
Pagel560f 355 4™ Edition Rev 01 227 November 2022
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14(1)-5.3.15.3 A set of rapid exit taxiway indicator lights shall be located on the runway
on the same side of the runway cenine as the associated rapid exit taxiway, in the
configuration sbwn in Figure 825. In each set, the lights shall be located apart and

the light nearest to the runway centre line shall be displaced 2 m from the runway centre
line.

14(1)-5.3.15.4 Where more than one rapid exit taxiway exists on a runway, the set of
rapid exit taxway indicator lights for each exit shall not overlap when displayed.

Point of
tangency
100 m ol 100m  100m
- Ll ) Ll e} Ll
4 o 60 m -
. ) -
1 ”
[ ] - !
- * .| . . ! I
[+] o o o o o o o [s] [} s} o [s] o o o (s} o o o ,0

; T/ 7/ e
RETILs 2‘ *
2m lateral j me

K
. ’/
spacing | 2m | 7
1 .’,’
A 2m ..
N -*—Runway centre line

Figure 5-25. Rapid exit taxiway indicator lights (RETILS)

Characteristics

14(1)-5.3.15.5 Rapid exit taxiway indicator lights shall be fixed unidirectional yellow
lights, aligned so as to be visible to the pilot of a landing aeroplane in the direction of
approach to the runway.

14()-5.3.15.6 Rapid exit taxiway indicator lights shall be in accordance with the
specifications in Appendix 2, Figure ARor Figure A27, as appropriate.

14(1)-5.3.15.7 Rapid exit taxiway indicator lights should be supplied with power on a

separate circuito other runway lighting so that they may be used when other lighting is
switched off.
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14(1)-5.3.16Stopway lights
Application
14(1)-5.3.16.1 Stopway lights shall be provided for a stopway intended for use at night.

Location

14(1)-5.3.16.2 Stopway lights shall be placed along the full lengthhe stopway and
shall be in two parallel rows that aequidistant from the centre line and coincident with
the rows of the runway edge lights. Stopway lights shall also be proatless the end
of a stopway on a line at right angles to the stopway @xinear to the end of the stopway
as possible and, in acgse, not more than 3 m outside the end.

Characteristics

14(1)-5.3.16.3Stopway lights shall be fixed unidirectional lights showing red in the
direction of the runway.

14(1)-5.3.17Taxiway centre line lights

Application

14(1)-5.3.17.1Taxiway centre line lights shall be provided on an exit taxiway, taxiway,
de-icing/antticing facility and apron intended for use in runway visual range conditions
less than a value of 350 m in such a manner as to provide continuous guidance between
the rurway 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.

14(1)-5.3.17.2Taxiway centre line lights should be provided on a taxivmgnded for
use at night imunway visual range conditions of 350 m or greater, and particularly on
complex taxiway intersections and exit taxiwagssept that these lights need not be
provided where the traffic density is light and taxiway edge lights amdrec line
markingprovide adequate guidance.

Noted Where there may be a need to delineate the edges of a taxiway, e.g. on a rapid
exit taxiway, narrow taxiway or in snow conditions, this may be done with taxiway edge
lights or markers.

14(1)-5.3.17.3Taxiway centre lie lights should be provided on an exit taxiway, taxiway,
de-icing/ antticing facility and apron in all visibility conditions where specified as
components of an advanced surface movement guidance and control system in such a
manner as to provide continueguidance between the runway centre line and aircraft
stands.

14(1)-5.3.17.4Taxiway centre line lights shall be provided on a runway forming part of

a standard taxioute and intended for taxiing in runway visual range conditions less than
a value of 350 m, except thidese lights need not be provided where the traffic density

is light and taxiway edge lights and centre line marking provide adequate guidance.
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Noted See 8.2.3 for provisions concerning the interlocking of runway and taxiway
lighting systems.

14(1)-5.3.17.5Taxiway cetre line lights should be provided in all visibility conditions
on a runwayforming part of a standard taxoute where specified as components of an
advanced surface movement guidance and cosysiem.

Characteristics

14(1)-5.3.17.6 Except as provided for in 5.3.8/ taxiway centre line lights on a taxiway
other than an exit taxiway and on a runway forming part of a standandtagishall be
fixed lights showing green with beam dimensions such that the light is visible only from
aeroplanes on or itme vicinity d the taxiway.

14(1)-5.3.17.7Taxiway centre line lights on an exit taxiway shall be fixed lights. Alternate
taxiway centre line lights shall show green and yellow from their beginning near the
runway centre line to the perimeter of the ILS/MLS critical/sensitive areéaedower

edge of the inner transitional surface, whichever is farthest from the runway; and
thereafter all lights shall show green (Figur2d. The first light in the exit centre line
shall always show green, and the light nearest to the perimetérasihals show
yellow.

Note 10 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 20 For yellow filter characteristics see Appendix 1, 2.2.

Note 30 The sizeof the ILS/MLS critical/sensitive area depends on the characteristics
of the associated ILS/MLS and other factors. Guidance is provided in IS 34, Attachments
C and G.

Note 40 See 5.4.3 for specifications on runway vacated signs.

14(1)-5.3.17.8 Where it is necessarp tdenote the proximity to a runway, taxiway centre
line lights should be fixed lights showing alternating green and yellow from the perimeter
of the ILS/MLS critical/sensitivarea or the slower edge of the inner transitional surface,
whichever is farthedrom the runway, to the runway and continue alternating green and
yellow until:

a) their end point near the runway centre line; or

b) in the case of the taxiway centre line lights crossing the runway, to the opposite
perimeter of the ILS/MLS critical/sensitiaeea or the lower edge of the inner
transitional surface, whichever is farthest from the runway.

Note 18 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 2.0 The provisions of 5.3.17.8 can form part of effective runway incursion
prevention measures.
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14(1)-5.3.17.9Taxiway centre line lights shall be in accordance with the specifications
of:

a) Appendix 2, Figure A2, A2-13, or A214, for taxiways intened for use in
runway visual range conditions of leébsin a value of 350 m; and

b) Appendix 2, Figure AZL5 or A216, for other taxiways.

14(1)-5.3.17.20Where higher intensities are required, from an operational point of view,
taxiway centrdine lights on rapid exit taxiays intended for use in runway visual range
conditions less than a value of 350 m should be in accordance with the specifications of
Appendix 2, Figure A22. The number of levels of brilliancy settings for these lights
should be the same as that for tk@way centre line lights.

14(1)-5.3.17.10Where taxiway centre line lights are specified as components of an
advanced surface movement guidance and control system and where, from an
operational point of view, higher intensities are requirean@intain ground movements

at a certain speed in very low visibilities or in bright daytime conditions, taxiway centre
line lightsshould be in accordance with the specifications of Appendix 2, Figuder A2
A2-18 or A219.

Noted High-intensity centre line lights should only be usedcase of an absolute
necessity and following a specific study.

Location

14(1)-5.3.17.12Taxiway centre line lights should normally be located on the taxiway
centre line marking, except that they may be offset by not more than 30 cm where it is
not practicable to loca them on the marking.

Taxiway centre line lights on taxiways

Location
14(1)-5.3.17.13Taxiway centre line lights on a straight section of a taxiway should be
spaced at longitudinal intervals of not more than 30 m, except that:

a) larger intervals not exceeding 60 m ynlae used where, because of the prevailing
meteorological conditions, adequate guidance is provided by such spacing;

b) intervals less than 30 m should be provided on short straight sections; and

c) on a taxiway intended for use in RVR conditions of less thatua of 350 m, the
longitudinal spacing should not exceed 15 m.

14(1)-5.3.17.14Taxiway centre line lights on a taxiway curve should continue from the
straight portion of the taxiway at a constant distance from the outside edge of the taxiway
curve. The lights should lspaced at intervals sughat a clear indication of the curve is
provided.

14(1)-5.3.17.150n a taxiway intended for use in RVR conditions of less than a value of
350 m, the light®n a curve should not exceed a spacing of 15 m, and on a curve of less
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than 400 m radiughe lights should be spaced at intervafsnot greater than 7.5 m. This
spacing should extend for 60 m before and after the curve.

Note 18 Spacings on curves that have been found suitable for a taxiway intended for use in
RVR conditions of 350 m or greatare:

Curve radius Light spacing
up to 400 m 7.5m
401 mto 899 m 15m
900 m or greater 30 m.

Note 20 See 3.9.6 and Figure &

Taxiway centre line lights on rapid exit taxiways
Location

14(1)-5.3.17.16  Taxiway centre line lightsroa rapid exit taxiway shall commence at

a point at leas60 m before the beginning of the taxiway centre line curve and continue
beyond the end of the curve to a point on the centredinthe taxiway where an
aeroplane can be expected to reach normdintaspeed. The lights on that portion
parallel to the runway centre line should always be at least 60 cm from any row of
runway centre line lights, as shown in Figurg7’s

14(1)-5.3.17.17  The lights shoulde spaced at longitudinal intervals of not more
than 15m, excepthat, where runway centre line lights are not provided, a greater
interval not exceeding 30 m may be used.

Taxiway centre line lights on other exit taxiways

Location

14(1)-5.3.17.18 Taxiway centre line lights on exit taxiways other than rapid exit
taxiways should commence at the point where the taxiway centre line marking begins to
curve from the runway centre line, and follow the curved taxiway centre line marking at
least to the point where the marking leaves the runway. The first light shoultebst&0

cm from any row of runway centre line lights, as shown in Figt#é 5

14(1)-5.3.17.19The lights should be spaced at longitudinal intervals of not more than 7.5
m.

Taxiway centre line lights on runways

Location

14(1)-5.3.17.20Taxiway centre line lights on a rumy forming part of a standard taxi
route andintended for taxiing in runway visual range conditions less than a value of 350
m should be spaced at longitudinal intervals exxteeding 15 m.
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exit taxiway centre line light
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Figure 5-27. Offset runway and taxiway centre line lights

14(1)-5.3.18Taxiway edge lights

Application

14(1)- 5.3.18.1Taxiway edge lights shall be provided at the edges of a runway turn pad,
holding bay, deicing/antticing facility, apron, etc., intended for use at night and on a
taxiway not provided with taxiway centre line lights and intended for use at eigiept

that taxiway edge lights need not be provided where, considering the nature of the
operations, adequate guidance caadieeved by surface illumination or other means.

Noted See 5.5.5 for taxiway edge markers.

14(1)-5.3.18.2 Taxiway edge lights shall be prod on a runway forming part of a
standard taxroute and intended for taxiingt night where the runway is not provided
with taxiway centre line lights.

Noted See 8.2.3 for provisions concerning the interlocking of runway and taxiway
lighting systems.

Location

14(1)-5.3.18.3 Taxiway edge lights on a straight section of a taxiway and on a runway
forming part of astandard taxiroute should be spaced at uniform longitudinal intervals
of not more than 60 m. The lights on a curve shoulgpaeed at intervals less thad 6

m so that a clear indication of the curve is provided.

Noted Guidance on the spacing of taxiway edge lights on curves is given in the Aerod
rome Design Manual (Doc 9157), Part 4.

14(1)-5.3.18.4Taxiway edge lights on a holding bay -ideng/anti-icing facility, apron,
etc., should be spaced at uniform longitudinal intervals of not more than 60 m.
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14(1)-5.3.18.5Taxiway edge lights on a runway turn pad should be spaced at uniform
longitudinal intervals of not more than 30 m

14(1)-5.3.18.6The lights should be locateds anear as practicable to the edges of the
taxiway, runway turn pad, holding bay,-aeng/antricing facility, apron or runway,
etc., or outside the edges at a distance of not more than 3 m.

Characteristics

14(1)-5.3.18.7Taxiway edge lights shall be fixed lights shagiblue. The lights shall
show up to at least 75° above therizontal and at all angles in azimuth necessary to
provide guidance to a pilot taxiing in either direction. At an intersectionpegiirve the
lights shall be shielded as far as practicalola@lat they cannot be seen in angles of
azimuth in which they may bmnfused with other lights.

14(1)-5.3.18.8The intensity of taxiway edge lights shall be at least 2 cd from 0° to 6°
vertical, and 0.2 cd at any vertical angbesween 6° and 75°.

14(1)-5.3.19Runway turn pad lights

Application

14(1)-5.3.19.1Runway turn pad lights shall be provided for continuous guidance on a
runway turn pad intended for usertmway visual range conditions less than a value of
350 m, to enable an aeroplane to complete adégPee turn and align witthe rinway
centre line.

14(1)-5.3.19.2Runway turn pad lights should be provided on a runway turn pad intended
for use at night.

Location

14(1)-5.3.19.3 Runway turn pad lights should normally be located on the runway turn
pad marking, except that they may be offset by not more than 3them it is not
practicable to locate them on the marking.

14(1)-5.3.19.4 Runway turn pad lights on a straight section of the runway turn pad
marking should be spaced at longitudinal intervals of not more than 15 m.

14(1)-5.3.19.5 Runway turn pad lights on a curved section o tlunway turn pad
marking should not exceed a spacing of 7.5 m.

Pagel64of 355 4™ Edition Rev 01 227 November 2022




Attachment NolS-2022AE-002-Att

Characteristics

14(1)-5.3.19.6 Runway turn pad lights shall be unidirectional fixed lights showing
green with beam dimensions such that the light is visible only from aeroplanes on or
approaching the ruray turn pad.

14(1)-5.3.19.7 Runway turn pad lights shall be in accordance with the specifications of
Appendix 2, Figure A3, A214 or A215, as appropriate.

14(1)-5.3.20Stop bars

Application

Note 16 A stop bar is intended to be controlled either manually or automaticallyrby ai
traffic services.

Note 20 Runway incursions may take place in all visibility or weather conditions. The
provision of stop bars at runwahyolding positions and their use at night and in visibility
conditions greater than 550 m runway visual range camfpart of effective runway
incursion prevention measures.

14(1)-5.3.20.1 A stop bar shall be provided at every runweding position serving a
runway when it is intended that the runway will be used in runway visual range
conditions less than a value d®m, excpt where:

a) appropriate aids and procedures are available to assist in preventing inadvertent
incursions of aircraft and vehicles onto the runway; or

b) operational procedures exist to limit, in runway visual range conditions less than
a value of 550 m, the nurer of:

1. aircraft on the manoeuvring area to one at a time; and
2. vehicles on the manoeuvring area to the essential minimum.

14(1)-5.3.20.2  Where there is more than one stop bar associated with z#
taxiway/runway intersection, only one shall be illuminated at angngiime.

14(1)-5.3.20.3 A stop bar should be provided at an intermediate holding position
when it is desired to supplement markings with lights and to provide traffic control by
visual means.

Location

14(1)-5.3.20.4  Stop bars shall be located across the taxiway gpaive where it is
desired that traffic stop. Where the additional lights specified ir2®&.Bare provided,
these lights shall be located not less than 3 m from the taxiway edge.
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Characteristics

14(1)-5.3.20.5 Stop bars shall consist of lights spaceduaiform intervals ofno
more thar3 m across the taxiway, showing red in the intended direction(s) of approach
to the intersection or runwayolding position.

Noted Where necessary to enhance conspicuity of an existing stop bar, extra lights are
installed unibrmly.

14(1)-5.3.20.6 A pair of elevated lights should be added to each end of the stop bar
where the inpav e ment stop bar l i ghts might be
example, by snow or rain, or where a pilot may be required to stop the aircraft in a
position ® close to the lights that they are blocked from view by the structure of the
aircratft.

14(1)-5.3.20.7 Stop bars installed at a runwhplding position shall be unidirectional
and shall show red in the direction of approach to the runway.

14(1)-5.3.20.8 Where the additional ligh specified in 5.20.7 are provided, these
lights shall have the same characteristics as the lights in the stop bar, but shall be visible
to approaching aircraft up to the stop bar position.

14(1)-5.3.20.9 The intensity in red light and beam spreads of stop bar Igiteh be in
accordance with the specifications in Appendix 2, FigureslAZhrough A216, as
appropriate.

14(1)-5.3.20.10 Where stop bars are specified as components of an advanced surface
movement guidance and control system and where, from an operational pamivof v
higher intensities are required to maintain ground movements at a certain speed in very
low visibilities or in bright daytime conditionsthe intensity in red light and beam
spreads of stop bar lights should be in accordance with the specificatidppesfdix 2,

Figure A217, A218 or A219.

Noted High-intensity stop bars should only be used in case of an absolute necessity
and following a specific study.

14(1)-5.3.20.11Where a wide beam fixture is required, intensity in red light and beam
spreads of stop bar lightshould be in accordance with the specifications of Appendix 2,
Figure A217 or A219.

14(1)-5.3.20.12The lighting circuit shall be designed so that:
a) stop bars located across entrance taxiways are selectively switchable;

b) stop bars located across taxiways intendedetaused only as exit taxiways are
switchable selectively or in groups;

c) when a stop bar is illuminated, any taxiway centre line lights installed beyond the
stop bar shall be extinguished for a distance of at least 90 m; and

d) stop barsareinterlocked with he taxiway centre line lights so that when the centre
line lights beyond the stop bar are illuminated the stop bar is extinguished and vice
versa.
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Noted Care is required in the design of the electrical system to ensure that all of the

lights of a stop bawill not fail at the same time. Guidance on this issue is given in the
Aerodrome [@signManual (doc 9157) Brt 5
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14(1)-5.3.21Intermediate holding position lights

Noted See 5.2.11 for specifications on intermediatigling position marking.

Application

14(1)-5.3.21.1 Except where a stop bar has been installed, intermediate holding
position lights shall be provided at an intermediate holding position intended for use in
runway visual range conditions less than a value of 350 m.

14(1)-5.3.21.2 Intermediate holding position lights should be provided at an
intermediate holding position where there is no need for-atmpgo signals as
provided by a stop bar.

Location

14(1)-5.3.21.3 Intermediate holding position lights shall be located along the
intermediate hioling position marking at a distance of 0.3 m prior to the marking.

Characteristics

14(1)-5.3.21.4 Intermediate holding position lights shall consist of three fixed
unidirectional lights showing yellow in the direction of approach to the intermediate
holding positionwith a light distribution similar to taxiway centre line lightgprvided.

The lights shall be disposed symmetrically about and at right angle to the taxiway centre
line, with individual lightsspaced 1.5 m apart.

14(1)-5.3.22Intentionally left blank

14(1)-5.3.23Runway guard lights

Noted Runway incursions may take place in all visibility or weather conditions. The use 0
runway guard lights at runwakolding positions can form part of effective runway incursion

prevention measures. Runway guard lightsn pilots, and drives of vehicleswhen operating

on taxiways;that they are about to enter an active runway. There are two standar
configurations of runway guard lights as illustrated in Figur2%

Application

14(1)-5.3.23.1 Runway guard lights, Configuration A, shall be provided each
taxiway/runway intersection associated wittuaway intended for use in:
a)runway visual range conditions less than a value of 550 m where a stop bar is not
installed; and

b) runway visual range conditions of values between 550 m and 1 200 m where the
traffic density is heavy.

Note 16 Runway guard lights, Configuration B may supplement Configuration A when deejned
necessary.

Note 20 Guidance on the design, operation and the location of runway guard lights Configuratior‘v B
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is given in the Aerodronigesign Manual (Doc 9157), Part 4.

14(1)-5.3.23.2 As part of runway incursion prevention measures, runway guard lights,
Configuration A or B, should be provided at each taxiway/runway intersection where
runway incursion hot spots have been identified, and used ufidereather conditions
during day and night.

14(1)-5.3.23.3 Configuration B runway guard lights shouldtrime collocated with a stop
bar.

14(1)-5.3.23.4Where more than one runwéplding positions exist at a runway/taxiway
intersection, only the set of runway guard lights assedisvith the operational runway
holding position shall be illuminated

Location

14(1)-5.3.23.5 Runway guard lights, Configuration A, shall be located at each side of the
taxiwayon the holding side of the runwdmplding position marking.

14()-5.3.23.6 Runway guard lights,Configuration B, shall be located across th#
taxiway on the holding side of the runwdmplding position marking

See 14(1)
5.3.235&
14(]) 5.3.23.6 - l A ‘ : :

W A pair of undirecsonal | - Unidirecsonal flashing

flashing yellow lghts yellow lights spaced at
intervals of 3 v
Configuration A Configurason B
Figure £29. Rumway guard lights
Characteristics

14(1)-5.3.23.7Runway guard lights, Configuration A, shall consist of two pairs of yellow
lights.

14(1)-5.3.23.8Where there is a need to enhartlse contrast between the on and off state
of runway guard lights, Configuration A, intended for use during the day, a visor of
sufficient size to prevent sunlight from entering the lens without interfering with the
function of the fixture should be locatadove each lamp.

Noted Some other device or design, e.g. specially designed optics, may be used in lieu of the
visor.

14(1)-5.3.23.9 Runway guard lights, Configuration B, shall consist of yellow lights spaced
at intervals of 3 m across the taxiway.
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14(1)-5.3.23.10The light beam sl be unidirectional andhall show yellow in the ‘
directionof approactio therunwayholding position.

Noted For guidance on orientation and aiming of runway guard lights, see the Aerodroﬂe
Design Manual (Doc 9157) Part 4.

14(1)-5.3.23.11The intensity in yellow ligt and beam spreads of lights of Configuration A
should be in accordance with the specifications in Appendix 2, Figu@&iA2

14(1)-5.3.23.12Where runway guard lights arentended for use during the dathe
intensity in yellow light and beam spreads of lights of Caméigon A should be in
accordance with the specifications in Appendix 2, Figur&52

14(1)-5.3.23.13Where runway guard lights are specified as components of an advanced
surface movement guidance and control system where higher light intensities are required
the intersity in yellow light and beam spreads of lights of Configuration A should be in
accordance with the specifications in Appendix 2, Figur@32

Noted Higher light intensities may be required to maintain ground movement at a certain
speed in low visibiligs.

14(1)-5.3.23.14The intensity in yellow light and beam spreads of lights of Configuration B
should be in accordance with the specifications in Appendix 2, FigueA2

14(1)-5.3.23.15Where runway guard lights are intended for use during the tay
intensity in yellow light and éam spreads of lights of Configuration B should be in
accordance with the specifications in Appendix 2, Figur&®2

14(1)-5.3.23.16Where runway guard lights are specified as components of an advanced
surface movement guidance and control system where higher lighgitige are required

the intensity in yellow light and beam spreads of lights of Configuration B should be in
accordance with the specifications in Appendix 2, Figur&®82

14(1)-5.3.23.17The lights in each unit of Configuration A shall be illuminated alternately.

14(1)-5.3.23.18For Configuration B, adjacent lights shall be alternately illuminated and
alternative lights shall be illuminated in unison.

14(1)-5.3.23.19The lights shall be illuminated between 30 and 60 cycles per minute and
the light suppression and illumination periods shall be lepéiopposite in each light.

Noted 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 5Chiégsper minute per lamp. Runway guard
lights, Configuration B, installed on 6.6 ampere series circuits have been found to look
best when operated at 30 to 32 flashes per minute per lamp.
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14(1)-5.3.24Apron floodlighting
(see also 5.3711 and 5.3.8.1)
Application

14(1)-5.3.24.1 Apron floodlighting should be provided on an apron, on act®/ant-
icing facility andon a designated isolated aircraft parking position intended to be used at
night.

Note 10 The designation of an isolated aircraft parking position is specifi€dlia.
Note 28 Guidance on apron floodlighting is given in tAerodrome Design ManuéDoc 9157),
Part 4.

Location

14(1)-5.3.24.2 Apron floodlights should be located so as to provide adequate illumination
on all apronservice areas, with a minimum of glare to pilotgio€raft in flight and on the
ground, aerodrome and apron controllers, goersonnel on the apron. The arrangement
and aiming of floodlights should be such that an aircraft stand receives light from two or
more directions to minimize shadows.

Characteristics

14(1)-5.3.24.3The 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.

14(1)-5.3.24.4The average illuminance should be at least fibllowing:

Aircraft stand:

0 horizontalilluminanced 20 lux with a uniformity ratio (average to minimum) of not
more than 4 to 1; and

0 vertical illuminance & 20 lux at a height of 2 m above the apron in relevant
directions.

Other apron areast horizontal illuminanced 50 per cent of the average illuminance on
the aircraft stands with a uniformity ratio (average to minimum) of not more than 4 to 1.

14(1)-5.3.25Visual docking guidance system
Application

14(1)-5.3.25.1A visual docking guidance system shall be provided whénintended to
indicate, by a visual aid, the precpgesitioning of an aircraft on an aircraft stand and other
alternative means, such as marshallers, are not practicable.

Noted The factors to be considered in evaluating the need for a visual dagkidance
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 installatioss@ager
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loading bridges, etc. See the Aerodrome Design Manual (Doc 9157), Baiidual Aids
for guidance on the selection of suitable systems.

Characteristics

14(1)-5.3.25.2The system shall provide both azimuth and stopping guidance.

14(1)-5.3.25.3The azimuth guidance unit andiet stopping position indicator shall be
adequate for use in all weather, visibility, background lighting and pavement conditions for
which the system is intended, both by day and night, but shall not dazzle the pilot.

Noted Care is required in both the digh and orsite 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.

14(1)-5.3.25.4The azimuth guidance unit and the stopping positiaiicator shall be of a
design such that:
a) a clear indication of malfunction of either or both is available to the pilot; and
b) they can be turned off.

14(1)-5.3.25.5The azimuth guidance unit and the stopping position indicator shall be
located in such a way that there isntinuity of guidance between the aircraft stand
markings, the aircraft stand manoeuvring guidance lights, if present, and the visual docking
guidance system.

14(1)-5.3.25.6The accuracy of the system shall be adequate for the type of loading bridge
and fixed aircraftarvicing installations with which it is to be used.

14(1)-5.3.25.7The system should be usable by all types of aircraft for which the aircraft
stand is intended, preferably without selective operation.

14(1)-5.3.25.8If selective operation is required to prepare the system for uagasticular
type of aircraft, then the system shall provide an identification of the selected aircraft type
to both the pilot and the system operator as a means of ensuridtethgstem has been set

properly.
Azimuth guidance unit

Location

14(1)-5.3.25.9The azimuth guidance unit shall be located on or close to the extension of the
stand centre line ahead of the aircraft so that its signals are visible from the cockpit of an
aircraft throughout the docking manoeuvre and aligned for use at least by the pilot
occupying the left seat.

14(1)-5.3.25.10The azimuth guidance unit should be aligned for use by the pilots occupying
both the left and right seats.

Characteristics

14(1)-5.3.25.11The azimuth guidance unit shall provide unambiguous left/right guidance
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which enables the pilot to acgeiand maintain the lead line without overcontrolling.

14(1)-5.3.25.12When azimuth guidance is indicated by colour change, green shall be used
to identify the centre line and red for deviations from the centre line.

Stopping position indicator

Location

14(1)-5.3.25.13The stopping gsition 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.

14(1)-5.3.25.14The stopping position indicator shall be usable at leastthigy pilot
occupying the left seat.

14(1)-5.3.25.15The stopping position indicator should be usable by the pilots occupying
both the left and right seats.

Characteristics

14(1)-5.3.25.16The stopping position information provided by the indicator for a particular
aircraft type shall amunt for theanticipated range of variations in pilot eye height and/or
viewing angle.

14(1)-5.3.25.17The stopping position indicator shall show the stopping position for the
aircraft for which guidance is being provided and shall provide closing rate information to
erable the pilot to gradually decelerate the aircraft to a full stop at the intended stopping
position.

14(1)-5.3.25.18The stopping position indicator should provide closing rate information
over a distancef at least 10 m.

14(1)-5.3.25.19%hen stopping guidance is indicated by colobange, green shall be used

to show that the aircraft cgsroceed and red to show that the stop point has been reached
,except that for a short distance prior to the stop point a third cokybe used to warn that

the stopping point is close.

14(1)-5.3.26Advancedvisual docking guidance system

Application

Note 18 Advanced visual docking guidance system&/ID&GS) include those systems
that, in addition to basic and passive azimuth and stop position information, provide pilots
with active (usually sensdrased) guidnce information, such as aircraft type indication

(in accordance with Doc 8648 Aircraft Type Designators), distant¢e-go information

and closing speed. Docking guidance information is usually provided on a single display
unit.
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Note 2.0 An AVDGS may preide 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.

14(1)-5.3.26.1An A-VDGS should be provided where it is operationally desirable to confirm
the correctaircraft type for which guidance is being provided and/or to indicate the stand
centre line in use, where more than one is provided for.

14(1)-5.3.26.2The AVDGS shall be suitable for use by all types of aircraft for which the
aircraft stand is intended.

14(1)-5.3.26.3The AVDGS shall be used only in conditions in which its operational
performance is specified.

Note 18 The use of the-&DGS in conditions such as weather, visibility and background
lighting, both by day and night, would need to be specified.

Note 20 Care is reuired in both the design and -@ite installation of the system to
ensure that glare, reflection of sunlight, or other light in the vicinity, does not degrade the
clarity and conspicuity of the visual cues provided by the system.

14(1)-5.3.26.4The docking guidance infmation provided by an A/DGS 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 AVDGS is not in operational aor is unserviceable shall be provided.

Location

14(1)-5.3.26.5The AVDGS shall be located such that unobstructed and unambiguous
guidance is provided to the person responsible for, and persons assisting, the docking o
the aircraft throughout the docking manoeuvre.

Noted Usually the pilotin-command is responsible for the docking of the aircraft.
However, in some circumstances, another person could be responsible and this persor
may be the driver of a vehicle that is towing the aircraft.

Characteristics

14(1)-5.3.26.6The AVDGS shd provide, at minimum, the following guidance
information at the appropriate stage of tteeking manoeuvre:

a) an emergency stop indication;
b) the aircraft type and model for which the guidance is provided;
c) an indication of the lateral displacement of theraift relative to the stand centre line;

d) the direction 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 stoppsitipp; and
g) a warning indication if the aircraft goes beyond the appropriate stop position.
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14(1)-5.3.26.7The AVDGS shall be capable of providing docking guidance information
for all aircraft taxi speeds encountered during the docking manoeuvre.

Noted See the Aerodme Design Manual (Doc 9157), Part 4, for an indication of the
maximum aircraft speeds relative to distance to the stopping position.

14(1)-5.3.26.8The time taken from the determination of the lateral displacement to its
display shall not result in a deviation of theceaft, when operated in normal conditions,
from the stand centre line greater than 1 m.

14(1)-5.3.26.9The information on displacement of the aircraft relative to the stand centre
line and distance to the stopping position, when displayed, should be provided with the
accuracy specified in Table-%.

14(1)-5.3.26.10Symbols and graphics used to depict guidance information shall be
intuitively representative of the type of information provided.

Noted 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 effects of colour contrasts would also need to be considered.

14(1)-5.3.26.11Information on the lateral displacement of the aircraft relative to the stand
centre line shall berpvided at leas25 m prior to the stop position.

Noted The indication of the distance of the aircraft from the stop position may be €olour
coded and presented at a rate and distance proportional to the actual closure rate and
distance of the aircraft appaching the stop point.

14(1)-5.3.26.12Continuous closure distance and closure rate shall be provided from at
least 15 m prior to the stop position.

14(1)-5.3.26.13Where provided, closure distance displayed in numerals should be provided
in metre integers to the stop position and @igpd to 1 decimal place at least 3 m prior to
the stop position.

Table 54. A-VDGS recommended displacement accuracy

Maximum deviation at Maximum deviation at Maximum deviation at Maximum deviation at
Slop pasiton Smirom 15 mbrom 25 m from
Guidance information (stop arca) -.!\||| posihon stop position sLop |\-\,x|.-|,

Azimuth +250 mm +340 mm +400 mm +500 mum

Distance =500 mm =1 000 mm +1 300 mm Not specified

14(1)-5.3.26.14 Throughout the docking manoeuvre, an appropriate means shall be
provided on the A/DGS to indicate the need to bring the airctafan immediate halt. In
such an event, which includes a failure of the/BGS, no other information shall be
displayed.

14(1)-5.3.26.15 Provision to initiate an immediate halt to the docking procedure shall be
madeavailable to personnel responsible for the operatisafety of the stand.
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14(1)-5.3.26.16 Th e word Astopo I n red character
immediate cessation of the docking manoeuvre is required.

14(1)-5.3.27Aircraft stand manoeuvring guidance lights
Application

14(1)-5.3.27.1 Aircraft stand manoeuvring guidance lights shou&grovided to facilitate
the positioning of an aircraft on an aircraft stand on a paved apron or on-gidg/anti
icing facility intended for use in poarisibility conditions, unless adequate guidance is
provided by other means.

Location

14(1)-5.3.27.2Aircraft stand manoeuvring guidance lights shall be collocated with the
aircraft stand markings.

Characteristics

14(1)-5.3.27.3 Aircraft stand manoeuvring guidance lights, other than those indicating a
stop position, shall be fixed yellow lights, visible throughout the segmentsnwithich
they are intended to provide guidance.

14(1)-5.3.27.4The lights used to delineate lead turning and leaebut lines should be
spaced at intervals of not more than 7.5 m on curves and 15 m on straight sections.

14(1)-5.3.27.5The lights indicating a stop position shall bgetl unidirectional lights
showing red.

14(1)-5.3.27.6The intensity of the lights should be adequate for the condition of visibility
and ambient light in which the use of the aircraft stand is intended.

14(1)-5.3.27.7The lighting circuit should be designed so that the lights magwithed
on to indicate that an aircraft stand is to be used and switched off to indicate that it is not
to be used.

14(1)-5.3.28Road-holding position light
Application

14(1)-5.3.28.1 A road-holding position light shall be provided at each rbatbing
position serving a runway wen it is intended that the runway will be used in runway
visual range conditions less than a value of 350 m.

14(1)-5.3.28.2 A road-holding position light should be provided at each rdexdiding
position serving a runway when it is intended that the runway will be usedway visual
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range conditions of values between 350 m and 550 m.

Location

14(1)-5.3.28.3A roadholding position light shall be located adjacent to the holding
position marking 1.5 m (0.5 m) from one edge of the road, i.e. left or right as appropriate
to the local tréic regulations.

Noted See 9.9 for the mass and height limitations and frangibility requirements of navigation
aids located on runway strips

Characteristics

14(1)-5.3.28.4The roadholding position light shall comprise:
a) a controllable red (stop)/green (go) traffichigor
b) a flashingred light.

Noted It is intended that the lights specified in spdragraph a) be controlled by the air traffic
services.

14(1)-5.3.28.5The roadholding position light beam shall be unidirectional and aligned so
as to be visible to the driver of ahiele approaching the holding position.

14(1)-5.3.28.6 The intensity of the light beam shall be adequate for the conditions of
visibility and ambient light in which the use of the holding position is intended, but shall
not dazzle the driver.

Noted The commonly useddtfic lights are likely to meet the requirements in B%2nd
5.3.28.6.

14(1)-5.3.28.7The flash frequency of the flashimgd light shall be between 30 and 60
flashes per minute.

14(1)-5.3.29No-entry bar

Noted Runway incursions may take place in all visibility or weather dandi. Theuseof no
entry bars can form part of effective runway incursion prevention measures.

Application

14(1)-5.3.29.1 A no-entry bar should be provided across a taxiway which is intended to be
used as arexit only taxiway to assist in preventing inadvertent acoédsaffic to that
taxiway.

Location

14(1)-5.3.29.2A noentry bar should be located across the taxiway at the end of an exit
only taxiwaywhere it is desired to prevent traffic from entering the taxiway in the wrong
direction.

14(1)-5.3.29.3A noentry bar should be etwcated with ano-entry sign and/or a nentry
marking.
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Characteristics

14(1)-5.3.29.4A noentry bar should consist of unidirectional lights spaced at uniform
intervals of naomore than 3 m showing red in the intended direction(s) of approach to the
runway.

Noted Where necessary tmhance conspicuity, extra lights are installed uniformly.

14(1)-5.3.29.5A pair of elevated lights should be added to each end of thentnp bar
where the imppavemenn o entry bar l i ghts might be
example, by snow or rain, or wherepélot may berequired to stop the aircraft in a
position so close to the lights that they are blocked from view by the structure of the
aircraft.

14(1)-5.3.29.6 The intensity in red light and beam spreads e&ntry bar lights shall be in
accordance with the specificatis in Appendix 2, Figures Ad2 through A216, as
appropriate.

14(1)-5.3.29.7Where neentry bars are specified as components of an advanced surface
movemenguidance and control system and where, from an operational point of view,
higher intensities are required to nmaéin ground movements at a certain speed in very
low visibilities or in bright daytime conditions, the intensity in red light badm spreads

of noentry bar lights should be in accordance with the specifications of Appendix 2,
Figure A217, A218 orA2-19.

Noted High-intensity neentry bars are typically used only in case of an absolute necessity and
following a specificstudy

14(1)-5.3.29.8Where a wide beam fixture is required, the intensity in red light and beam
spreads oho-entry bar lights should be in accondee with the specifications of Appendix
2, Figure A217 or A219.

14(1)-5.3.29.9Taxiway centre line lights installed beyond theerdry bar, looking in the
direction of the runway, shall not be visible when viewed from the taxiway.

14(1)-5.3.30Runway status lights

Noted Runwg status lights (RWSL) is a type of autonomous runway incursion warning system
(ARIWS). The two basic visual components of RWSL are runway entrance lights (RELs)-and take
off hold lights (THLs). Either component may be installed by itself, but the twonentp are
designed to beomplementary to each other.

Location

14(1)-5.3.30.1Where provided, RELs shall be offset 0.6 m from the taxiway centre line on
the opposite side to the taxiway centre line lights and begin 0.6 m before the tunway
holding position extendmto the edge of the runway. An additional single light shall be
placed on the runway 0.6 m from the runway centre line and aligned with the last two
taxiway RELSs.

Noted Where two or more runwalyolding positions are provided, the runwhaglding positio
referred is that closest to the runway.
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14(1)-5.3.30.2RELs shall consist of at least five light units and shall be spaced at a
minimum of 3.8 m and a maximum of 15.2 m longitudinally, depending upon the taxiway
length involved, except for a single light installeéinthe runway centre line.

14(1)-5.3.30.3 Where provided, THLs shall be offset 1.8 m on each side of the runway
centre line lights and extend, in pairs, starting at a point 115 m from the beginning of the
runway and, thereafter, every 30 m for at least 450 m.

Noted Additional THLs may be similarly provided at the starting point of the-tdikenll.
Characteristics

14(1)-5.3.30.4Where provided, RELs shall consist of a single line of fixed in pavement
lights showing red in the direction of aircraft approaching the runway.

14(1)-5.3.30.5RELs shall illuminate as an array at each taxiway/runway intersection
where they are installed less than two seconds after the system determines a warning i
needed.

14(1)-5.3.30.6Intensity and beam spread of RELs shall be in accordance with the
specifications of Appedix 2, Figures AZ212 and A214.

Noted Consideration for reduced beam width may be required for some REL lights at acute
angled runway/taxiway intersections to ensure the RELs are not visible to aircraft on the runway.

14(1)-5.3.30.7Where provided, THLs shall comssiof two rows of fixed in pavement
lights showing red facing the aircraft taking off.

14(1)-5.3.30.8 THLs shall illuminate as an array on the runway less than two seconds after
the system determines a warning is needed.

14(1)-5.3.30.9Intensity and beam spread of THLs shall beaiccordance with the
specifications of Appendix 2, Figure AZ5.

14(1)-5.3.30.10 RELs and THLs should be automated to the extent that the only
control over each system will be to disable one or both systems.

14(1)-5.4 Signs

14(1)-5.4.1General

Noted Signs shall be either fixed messaigns or variable message signs. Guidance on signs is
contained in the Aerodrome Design Manual (Doc 9157), Part 4.

Application

14(1)-5.4.1.1 Signs shall be provided to convey a mandatory instruction, information on a
specific location or destination om@vement arear to provide other information to meet
the requirements of 9.8.1.

Noted See 5.2.17 for specifications on information marking.
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14(1)-5.4.1.2 Avariable message sign should be provided where:

a) the instruction or information displayed on the sign is relevant only duaicertain
period of time; and/or

b) thereis a need for variable predetermined information to be displayed on the sign to
meet the requirements of 9.8.1.

Characteristics

14(1)-5.4.1.3 Signs shall be frangible. Those located near a runway or taxiway shall be
sufficientlylow 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.

14(1)-5.4.1.4 Signs shall be rectangular, as shown in Figur&® and 531 with the
longer side horizontal.

14(1)-5.4.1.5 The only signs on the movement area utilizing red shall be mandatory
instruction signs.

14(1)-5.4.1.6 The inscriptions on a sign shall be in accordance with the provisions of
Appendix 4.

14(1)-5.4.1.7 Signs shall be illuminated in accordance with thevggions of Appendix 4
when intended for use:

a) in runway visual range conditions less than a value of 800 m; or

b) at night in association with instrument runways; or

c) at night in association with nenstrument runways where the code number is 3 or
4.

14(1)-5.4.1.8 Signs shall be retroreflective and/or illuminated in accordance with the
provisions of Appendix 4 when intended for use at night in association with non
instrument runways where the code number is 1 or 2.

14(1)-5.4.1.9 A variable message sign shall show a blank face wheim nise.

14(1)-5.4.1.101In case of failure, a variable message sign shall not provide information that
could lead to unsafe action from a pilot or a vehicle driver.

14(1)-5.4.1.11The time interval to change from one message to another on a variable
message sign should be as shorpecticable and should not exceed 5 seconds.
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Table 5-5. Location distances for taxiing guidance signs including runway exit signs

Sign height (mm) Perpendicular Perpendicular
distance from distance from
defined defined
Code Face Installed ;:;‘;V'Ynagn ¢ pgjvnxgn ¢
number Legend (min.) (max) edge to near edge to near
side of sign side of sign
lor2 200 300 700 5-11m 3-10m
lor2 300 450 900 5-11m 3-10 m
3or4 300 450 900 11-21 m 8-15m
3or4 400 600 1100 11-21'm 8-15m

14(1)-5.4.2Mandatory instruction signs

Noted See Figure 80 for pictorial representation of mandatory instruction signs and Figdre 5
32 for examples of locating signs at taxiway/runway intersections.

Application

14(1)-5.4.2.1 A mandatory instruction sigshall be provided to identify a location beyond
which an aircraft taxiing or vehiclghall not proceed unless authorized by the aerodrome
control tower.
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Runway designation

of a runway exiremity

(Example)

Runway designation
of both extremities
of a runway
(Example)

Category | hoid
position
(Example)

Category Il hold
position
(Example)

Category Il hold
position
(Example)

Category It and Il
hold position
(Example)

Category |, [l and llI
hold position
(Exampie)

NO ENTRY

Runway-holding

position
(Example)

25

25-07

Attachment NolS-2022AE-002-Att

Indicates a runway-holding position at a runway extremity

Indicates a runway-holding position located at
taxiway/runway intersection other than runway extremity

25CATI
25CATI

25 CAT I

Indicates a category | runway-holding position
at the threshold of runway 25

indicates a category Il runway-holding position
at the threshold of runway 25

Indicates a category Il runway-holding
position at the threshold of runway 25

Indicates a joint category i and lil

runway-holding position at the
threshold of runway 25

Indicates a joint category |, Il and Il
runway-holding position at the

25 CAT I/1L/1I Eeerae

Indicates that enfry to an area is prohibited

00
N

Indicates a runway-holding position (in accordance with 3.12.3)
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LEFT SIDE RIGHT SIDE

il B s

DIRECTION/LOCATION/DIRECTION

B Gt «APRON

LOCATION/DIRECTION DESTINATION

— 7

LOCATION/RUNWAY VACATED RUNWAY VACATED/LOCATION

<G NG2 G- G2~

RUNWAY EXIT RUNWAY EXIT

N <cEs~c-

LOCATION DIRECTION/LOCATION/DIRECTION/DIRECTION

¢D|«C REE D7|C->|Ev

DIRECTION/DIRECTION/DIRECTION/LOCATION/DIRECTION/DIRECTION/DIRECTION

«2500m 2500m-

INTERSECTION TAKE-OFF

Figure 5-31. Information signs

14(1)-5.4.2.2 Mandatory instruction signs shall include runway designation signs,
category I, 1l or lll hading position signs, runwalgolding position signs, roakolding
position signs and NO ENTRY signs.
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Noted See 5.4.7 for specifications on rehdlding position signs.

14(1)-5.4.2.3A pat t er n -hédng positommaripg shall be supplemented at a
taxiway/runwayintersection or a runway/runway intersection with a runway designation
sign.

14(1)-5.4.24A pat t er n-hdaidBgpositionmarking shall be supplemented with a
category |, Il or lll holding positiosign.

14(1)-5.4.25A patt er n -holding pasition wnarking at a runwdlding
position established in accordance with 3.12.3 shall be supplemented with a -runway
holding position sign.

Noted See 5.2.10 for specifications on runwaglding position marking.

14()-5.4.2.6 A runway designation sign at a taxiway/runway intersection should be
supplemented with a location sign in the outboard (farthest from the taxiway) position, as
appropriate.

Noted See 5.4.3 for characteristics of location signs.

14(1)-5.4.2.7 A NO ENTRY sign shall be provided when entry into an area is prohibited.

Location

14(1)-5.4.2.8 A runway degnation sign at a taxiway/runway intersection or a
runway/runway intersection shall be located on each side of the remvi@ing position
marking facing the direction of approach to the runway.

14(1)-5.4.2.9 A category |, Il or lll holding position sign shall be loedton each side of
the runwayholding position marking facing the direction of the approach to the critical
area.

14(1)-5.4.2.12A NO ENTRY sign shall be located at the beginning of the area to which
entrance is prohibited on each side of the taxiway as viewed by tie pil

14(1)-5.4.2.17A runwayholding position sign shall be located on each side of the
runwayholding position established in accordance with 3.12.3, facing the approach to
the obstacle limitation surface or ILS/MLS critical/sensitive area, as appropriate.

Characteristics

14(1)-5.4.2.1 A mandatory instruction sign shall consist of an inscription in white on a
red background.
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NON-INSTRUMENT, NON-PRECISION, TAKE-OFF RUNWAYS

>
g
E 8

A
s
CATEGORY |
:
N A
CATEGORY Il ! "
A
L —
CATEGORY ||| 1 Y
" 27 ARE

Note.— Distance X is established in accordance with Table 3-2. Distance Y is established at the edge of the ILS/MLS
critical/sensitive area.

Figure 5-32.  Examples of sign positions at taxiway/runway intersections
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14(1)-5.4.2.13 Where, owing to environmental or other factors, the conspicuity of the
inscription on a mandatory instruction sign needs to be enhanced, the outside edge of
the white inscription should be supplemented by a black outline measuring 10 mm in
width for runway code numbers 1 and 2, and 20 mm in width for runway code numbers
3 and 4.

14(1)-5.4.2.14 The inscription on a runway designation sign shall consist of the runway
designabns of the intersecting runway properly oriented with respect to the viewing
position of the sign, except that a runway designation sign installed in the vicinity of a
runway extremity may show the runway designation of the concerned runway extremity
only.

14(1)-5.4.2.15 The inscription on goint II/lll or joint I/lI/Ill holding position sign shall
consist of the runway designator followed by CIT Il or CAT II/1ll, as appropriate

14(1)-5.4.2.16 The inscription on a NO ENTRY sign shall be in accordance with Figure
5-30.

14(1)-5.4.2.17 The inscription on a runwayolding position sign at a runwdlding
position established in accordance with 3.12.3 shall consist of the taxiway designation
and a number.

14(1)-5.4.2.18 Where installed, the inscriptions/symbol of Figur8(®bshall be used.

14(1)-5.4.3Information signs

Noted See Figure 81 for pictorial representations of information signs.
Application

14(1)-5.4.3.1 An information sign shall be provided where there is an operational need to
identify by a sign, a specific locatioor, routing (direction or destination) informatio

14(1)-5.4.3.2 Information signs shall include: direction signs, location signs, destination
signs, runway exit signs, runway vacated signs and intersecticoffadgns.

14(1)-5.4.3.3 A runway exit sign shall be provided where there is an operational need to
identify a runway eit.

14(1)-5.4.3.4 A runway vacated sign shall be provided where the exit taxiway is not
provided with taxiway centre line lighsd there is a need to indicate to a pilot leaving a
runway the perimeter of the ILS/MLS critical/sensitive area or the lower efitjee
inner transitional surface, whichever is farther from the runway centre line.

Noted See 5.3.71for specifications on colour coding taxiway centre line lights.

14(1)-5.4.3.5 An intersection tak®ff sign should be provided when there is an
operational need to indicate theemaining takeoff run available (TORA) for
intersection takeffs.

14(1)-5.4.3.6 Where necessary, a destination sign should be provided to indicate the
direction to a specific destination on the aerodrome, such as cargo area, general
aviation, etc.

Pagel860f 355 4™ Edition Rev 01 227 November 2022




Attachment NolS-2022AE-002-Att

14(1)-5.4.3.7 A combined locationand direction sign shall be provided when it is
intended to indicate routing information prior to a taxiway intersection.

14(1)-5.4.3.8 A direction sign shall be provided when there is an operational need to
identify the designation and direction of taxiways at an seteion.

14(1)-5.4.3.9 Alocation sign should be provided at an intermediate holding position.

14(1)-5.4.3.10A location sign shall be provided in conjunction with a runway
designation sign except at a runway/runway intersection.

14(1)-5.4.3.11A location sign shall be provided in conjunction wahdirection sign,
except that it may be omitted where an aeronautical study indicates that it is not needed.

14(1)-5.4.3.12Where necessary, a location sign should be provided to identify taxiways
exiting an apron or taxiways beyond an intersection

14(1)-5.4.3.13Where a taxiway ehs at an intersection su
necessary to identify this, a barricade, direction sign and/or other appropriate visual aid
should be used.

Location

14(1)-5.4.3.14 Except as specified in 5.4.3.16 and 5.4.3.24 information signs shall,
wherever praatable, be located on the ldfand side of the taxiway in accordance with
Table 55.

14(1)-5.4.3.15 At a taxiway intersection, information signs shall be located prior to the
intersection and in line with thatermediate holding position marking/here there is no
intermediate holding position markinthe signs shall be installed at least 60 m from the
centreline of the intersecting taxiway where the code number is 3 or 4, and at least 40 m
where the code number is 1 or 2.

Noted A location sign installed beyoradtaxiway intersection may be installed on eitkigle of
a taxiway.

14(1)-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 Tahle 5

14(1)-5.4.3.17 A runway exit sign shhbe located prior to the runway exit point in line
with a position at least 60 m prior to the point of tangency where the code number is 3 or
4, and at least 30 m where the code number is 1 or 2.

14(1)-5.4.3.18 A runway vacated sign shall be located at least onidee§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 disance between the centre line of the runway and the lower edge of the
inner transitional surface.

14(1)-5.4.3.19 Where provided in conjunction with a runway vacated sign, the taxiway
location sign shall be positioned outboard of the runway vacated sign.

Pagel87of 355 4™ Edition Rev 01 227 November 2022




Attachment NolS-2022AE-002-Att

14(1)-5.4.3.20 An intersetion takeoff sign shall be located at the Wsfand side of the

entry taxiway. The distance between the sign and the centre line of the runway shall be not
less than 60 m where the code number is 3 or 4, and not less than 45 m where the code
number is 1 p2.

14(1)-5.4.3.21 A taxiway location sign installed in conjunction with a runway designation
sign shall be positioned outboard of the runway designation sign.

14(1)-5.4.3.22 A destination sign should not normally be collocated with a location or
direction sign.

14(1)-5.4.3.23 An information sign other than a location sign shall not be collocated with
a mandatory instruction sign.

14(1)-5.4.3.24 A direction sign, barricade and/or other appropriate visual aid used to
identify a 06T66 intersection shouiod be
facing the taxiway.

Characteristics

14(1)-5.4.3.25 An information sign other than a location sign shall consist of an
inscription in black on a yellow background.

14(1)-5.4.3.26 A location sign shall consist of an inscription in yellow on a black
background and where itasstanealone sign shall have a yellow border.

14(1)-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.

14(1)-5.4.3.28 The inscription on a runway vacated sign shall depict theerpath
runwayholding position marking as shown in Figur8b

14(1)-5.4.3.29 The inscription on an intersection tas# sign shall consist of a numerical
message indicating the remaining tafke run available in metres plus an arrow,
appropriately located and orted, indicating the direction of the takéf as shown in
Figure 531.

14()-5.4.3.30 The inscription on a destination sign shall comprise an alpha,
alphanumerical or numerical message identifying the destination plus an arrow indicating
the direction to proceed als@vn in Figure 531.

14()-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 Figure3.

14(1)-5.4.3.32 The inscription on a location sign shatinsprise the designation of the
location taxiway, runway or other pavement the aircraft is on or is entering and shall not
contain arrows.

14(1)-5.4.3.33 Where it is necessary to identify each of a series of intermediate holding
positions on the same taxiway, the loma sign should consist of the taxiway designation
and a number.
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14(1)-5.4.3.34 Where a location sign and direction signs 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 siginrelatedo 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 thdéeftl side;

b) the direction signs shall be placedch that the direction of the arrows departs
increasingly from the vertical with increasing deviation of the corresponding
taxiway;

c) an appropriate direction sign shall be placed next to the location sign where the
direction of the location taxiway chargsignificantly beyond the intersection; and

d) adjacent direction signs shall be delineated by a vertical black line as shown in
Figure 531.

14(1)-5.4.3.3%A taxiway shall be identified by a designatbat is used only once on an
aerodromecomprising asingle letter, two letters or a combination of a letter or letters
followed by a number.

14(1)-5.4.3.36 When designating taxiways, the use of words such as inner and outer
should be avoided whereveossible

14(1)-5.4.3.37 When designating taxiways, the use of the letters I, O or X sbabe
used to avoid confusion with the numerals 1, 0 and closed marking.

14(1)-5.4.3.38 The use of numbers alone on the manoeuvring area shall be reserved for
the designation of runways.

14(1)-5.4.3.39 Apron stand designators should not be the same as taxiway designators.

14(1)-5.4.4VOR aerodrome checkpoint sign

Application

14(1)-5.4.4.1When a VOR aerodrome checkpoint is established, it shall be indicated by a
VOR aerodrome checkpoint markiagd sign.

Noted See 5.2.12 for VOR aerodrome checkpoint marking.

Location
14(1)-5.4.4.2 A VOR aerodrome checkpdisign shall be located as near as possible

to the checkpoint and so that the inscriptions are visible from the cockpit of an aircraft
properly positioned on the VOR aerodrome checkpoint marking.

Characteristics

14(1)-5.4.4.3A VOR aerodrome checkpoint sign shall cohsitan inscription in black
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on a yellow background.

14(1)-5.4.4.4The inscriptions on a VOR checkpoint sign should be in accordance with
one of the alternatives shown in Figur&3%in which:

VOR is an abbreviation identifying this as a VOR checkpoint;
116.3 is an example of the radio frequency of the VOR
concerned;

147°is an example of the VOR bearing, to the nearest degree, which shdualtidaged
at the VOR checkpoint; and

4.3 NMis an example of the distance in nautical miles to a DME collocated with the

VOR concerned.
Noted Tolerances for the bearing value shown on the sign are giveh 34 Attachment E. It

will be noted that a checkpoint can only be used operationally when periodic checks show it to
be consistently within £2 degrees of stated bearing.

VOR 116.3 147° |-ooeeeee VOR 116.3
147°
(A) (B)

VOR 116.3 147° 4.3wnm|| VOR 116.3
147° 4 .3NM

(C) (D)
Where a DME is collocated with the VOR

Figure 5-33. VOR aerodrome checkpoint sign
14(1)-5.4.5Aerodrome identification sign

Application

14(1)-5.4.5.1  An aerodrome identification sign should be provided at an aerodrome
where there is insufficient alternative means of visual identification.

Location

14()-5.4.5.2  The aerodrome identification sign should ptaced on the aerodrome so
as to be legiblein so far as is practicable, at all angles above the horizontal.
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Characteristics

14(1)-5.4.5.3  The aerodrome identification sign shall consist of the name of the
aerodrome.

14(1)-5.4.5.4  The colour selected for the sign should give adk@ conspicuity when
viewed against itbackground.

14(1)-5.4.5.5  The characters should have a height of not less than 3 m.

14(1)-5.4.6 Aircraft stand identification signs

Application

14(1)-5.4.6.1 An aircraft stand identification marking should be supplemented with an
aircraft stand identiftation sign where feasible.

Location

14(1)-5.4.6.2 An aircraft stand identification sign should be located so as to be clearly
visible from thecockpit of an aircraft prior to entering the aircraft stand.

Characteristics

14(1)-5.4.6.3 An aircraft stand identification sign should cdstsof an inscription in
black on a yellow background.

14(1)-5.4.7Road-holding position sign

14()-5.4.7.1 A roadholding position sign shall be provided at all road entrances to a
runway.

Location

14(1)-5.4.7.2 The roadholding position sign shall be located 1.5 m from one edge of the
road(left or right as appropriate to thacal traffic regulations) at the holding position.

Characteristics

14(1)-5.4.7.3 A road-holding position sign shall consist of an inscription in white on a
red background.

14(1)-5.4.7.4 The inscription on a roadolding position sign shall be ithe national
language, be in conformity with the lo¢edffic regulations and include the following:

a) arequirement to stop; and
b) where appropriate:
1) arequirement to obtain ATC clearance; and
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2) location designator.

Noted Examples of roatholding position gins are contained in th&erodrome Design Manual
(Doc 9157), Part 4.

14()-5.4.7.5 A roadholding position sign intended for night use shall be
retroreflective or illuminated.

14(1)-5.5Markers

14(1)-5.5.1 General

Markers shall be frangible. Those located near a runway or taxiway stsalfflegently
low to preserve clearance for propellangl for the engine pods of jet aircraft.

Note 18 Anchors or chains, to prevent markers which have broken from their mounting from
blowing away, are sometimes used.

Note 20 Guidance on frangibility omarkers is given in the Aerodrome Design Manual (Doc
9157), Part 6.

14(1)-5.5.2 Unpaved runway edge markers
Application

14(1)-5.5.2.1 Markers should be provided when the extent of an unpaved runway is not
clearly indicatedby the appearance of its surface compared with that o§uhmunding
ground.

Location

14(1)-5.5.2.2 Where runway lights are provided, the markers should be incorporated in
the light fixturesWhere there are no lights, markers of flat rectangular or conical shape
should be placed so as to delimit the runway clearly.

Characteristics

14(1)-5.5.2.3 The flat rectangular markers should have a minimum size of 1 m by 3 m
and should be placed with their long dimension parallel to the runway centre line. The
conical markers should have a height not exceeding 50 cm.

14(1)-5.5.3 Stopway edge markers
Application

14(1)-5.5.3.1 Stopway edge markers should be provided when the extent of a stopway
is not clearly indicated by its appearance compared with that of the surrounding
ground.

Characteristics

14(1)-5.5.3.2 The stopway edge markers shall be sufficiently different from any
runway edge maers used to ensure that the two types of markers cannot be confused.
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Noted Markers consisting of small vertical boards camouflaged on the reverse side, as viewed
from the runway, have proved operationally acceptable.

14(1)-5.5.4 Intentionally Left Blank.

14(1)-5.5.5 Taxiway edge markers
Application

14(1)-5.5.5.1 Taxiway edge markers should be provided on a taxiway where the code
number is 1 or 2 and taxiway centre line or edge lights or taxiway centre line markers
are not provided.

Location

14(1)-5.5.5.2 Taxiway edge markers should be installed at leagha same locations
as would the taxiway edge lights had they been used.

Characteristics

14(1)-5.5.5.3 A taxiway edge marker shall be retroreflective blue.

14()-5.5.5.4 The marked surface as viewed by the pilot should be a rectangle and
should have a minimum viewing area of 156.cm

14(1)-5.5.5.5 Taxiway edge markers shall be frangible. Their height shall be
sufficiently low to preserve clearance for propellers andtlier engine pods of jet
aircraft

14(1)-5.5.6 Taxiway centre line markers

Application

14(1)-5.5.6.1 Taxiway centre line markers should be provided oaxanay where the
code number is br 2 and taxiway centre line or edge lights or taxiway edge markers
are not provided.

14(1)-5.5.6.2 Taxiway centre line markers should be provided on a taxiway where the
code number is 3 or 4 and taxiway centre line lights are not geeoMf there is a need to
improve the guidance provided by the taxiway ceimeemarking.

Location

14(1)-5.5.6.3 Taxiway centre line markers should be installed at least at the same
location as would taxiway centre line lights had they been.used

Noted See 5.3.1.12for the spacing of taxiway centre line lights

14(1)-5.5.6.4 Taxiway centre line markers should normally be located on the taxiway
centre line marking except that they may be offset by not more than 30 cm where it is not
practicable to locate them on the marking

Characteristics
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14(1)-5.5.6.5 A taxiway centre line marker shall be retroreflective green.

14(1)-5.5.6.6 The marked surface as viewed by the pilot should be a rectangle and
should have a minimum viewing area of 2G.cm

14(1)-5.5.6.7 Taxiway centre line markers shall be so designed and fitted as to
withstand being run over by the wheels of an aircraft without damage either to the
aircraft or to the markers themselves.

14(1)-5.5.7 Unpaved taxiway edge markers
Application

14(1)-5.5.7.1 Were the extent of an unpaved taxiway is not clearly indicated by its
appearance compared with thaf the surrounding ground, markers should be provided

Location

14(1)-5.5.7.2 Where taxiway lights are provided, the markers should be incorporated in
the light fixturesWhere there are no lights, markers of conical shape should be placed
So as to delimit the taxivyeclearly.

14(1)-5.5.8 Boundary markers
Application

14(1)-5.5.8.1 Boundary markers shall be provided at an aerodrome where the landing
area has no runway.

Location

14(1)-5.5.8.2 Boundary markers shall be spaced along the boundary of the landing area
at intervals of not more than 200 m, tife type shown in Figure-3 is used, or
approximately 90 m, if the conical type is used with a marker at any corner.

Characteristics

14(1)-5.5.8.3 Boundary markers should be of a form similar to that showigure 5

34, or in the form of a cone not less than 50 cghltand not less than 75 cm in diameter
at the base. The markers should be coloured to conivaistthe background against
which they will be seen. A single colour, orange or red, or two contrasting colours,
orange and white or alternatively red and whighould be used, except where such
colours merge with the background.
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CHAPTER 6. VISUAL AIDS FOR DENOTING
OBSTACLES

14(1)-6.1  Objects to be marked and/or lighted

Notel.0 The marking and/or lighting of obstacles is intended to reduce hazards tafaiogr
indicating the presence of the obstacles. It does not necessarily reduce operating limitations
which may be imposed by an obstacle.

Note 28 An autonomous aircraft detection system may be installed on or near an obstacle (of
group of obstacles shcas wind farms), designed to operate the lighting only when the syste
detects an aircraft approaching the obstacle, in order to reduce light exposure to local residents.
Guidance on the design and installation of an autonomous aircraft detection sysieailable

in the Aerodrome Design Manual (Doc 9157), Part 4. The availability of such guidance is no
intended to imply that such a system has to be provided.

14(1)-6.1.1 Objects within the lateral boundaries of the obstacle
limitation surfaces

14(1)-6.1.1.1 Vehicles and other abile 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 vehislesed only on aprons may be exempt.

14(1)-6.1.1.2 Elevated aeronautical ground lights within the movement area shall be
marked so as to be conspicuous by day. Obstacle lights shall not be installed on elevated
ground lights or signs in the movement area.

14(1)-6.1.1.3 All obstacles within the distance specified in Tablel 3column 11 or 12,

from the centre line of a taxiway, an apr@axiway or aircraft stand taxilane shall be
marked and, if the taxiway, apron taxiway or aircraft stand taxilane is used at night,
lighted.

14(1)-6.1.1.4 A fixedobstacle that extends above a takeclimb surface within 3 000 m
of the inner edgef the takeoff climb surface should be marked and, if the runway is
used at night, lighted, except that:

a) such marking and lighting may be omitted when the obstacleietdsti by
another fixed obstacle;

b) the marking may be omitted when the obstacle is lighted by mabemnsity
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 wheretlobstacle is lighted by hightensity
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.

14()-6.1.1.5 A fixed object, other than an obstacle, adjacerd takeoff climb surface

should be marked and, if the runway is used at night, lighted, if such marking and lighting

is considered necessary to ensure its avoidance, ettapihe marking may be omitted
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when:

a) the object is lighted by mediumtensity dstacle lights, Type A, by day and its
height above the level of the surrounding ground does not exceed 150 m; or

b) the object is lighted by higimtensity obstacle lights by day.

14(1)-6.1.1.6 A fixed obstacle that extends above an approach surface within 3 000 m
of theinner edge or above a transitional surface shall be marked and, if the runway is
used at night, lighted, except that:

a)such marking and lighting may be omitted when the obstacle is shielded by
another fixed obstacle;

b) the marking may be omitted when the alot is lighted by mediusmtensity
obstacle lights, Typs, by day and its height above the level of the surrounding ground does
not exceedl50 m;

c)the marking may be omitted when the obstacle is lighted by-ihtghsity
obstacle lightvy day;and

d) the lighting may be omitted where the obstacle is a lighthouse and an aeronautical
study indicates the lighthouse ligbtbe sufficient.

14()-6.1.1.7 A fixed obstacle that extends above a horizontal surface should be marked
and, if the aerodrome is usatinight, lighted, esept 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 belw 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 lbjuméntensity
obstacle lightsType A, by day and its height above the level oktimeourding
ground does not exceed 180

c) the marking may be omitted when the obstacle is lighted diyifitiensity
obstacle lights bgay; and

d) the lighting may be omitted where the obstacle is a Higite and an
aeronautical studyndicates the ligthouwse light to be sufficient.

14(1)-6.1.1.8 A fixed object that extends above an obstacle protection surface shall be
marked and, if the runway is used at nigjighted.

Noted See 5.3.5 for information on the obstacle protection surface

14(1)-6.1.1.9 Other objects inside the obstaclimitation surfaces should be marked
and/or lighted ifan aeronautical study indicates that the object could constitute a
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hazard to aircraft (this includes objects adjacent to visi@mltes e.g. waterway or
highway).

Noted See note accompanying 4.4.2.

14(1)-6.1.1.10 Overhead wires, cables, etc., crossing a rivesaterway, valley or
highway should be marked and their supporting towers marked and lighted if an
aeronautical study indicates that the wires or cables cawddstitute a hazard to
aircratft.

14(1)-6.1.2 Objects outside the lateral boundaries of the obstacle
limitation surfaces

6.1.2.10Dbstacles in accordance with 4.3.2 should be marked and lighted, except that the
marking may be omitted when the obstacle is lighted byihighsity obstacle lights by
day.

6.1.2.20ther objects outsel the obstacle limitation surfaces should be marked and/or
lighted if an aeronautical study indicates that the object could constitute a hazard to
aircraft (this includes objects adjacent to visual routes e.g. waterway, highway).

6.1.2.30verhead wires, cablestc., crossing a river, waterway, valley or highway
should be marked and their supporting towers marked and lighted if an aeronautical
study indicates that the wires or cables could constitute a hazard to aircraft.

14(1)-6.2  Marking and /or lighting of objects

14()-6.2.1  General

14()-6.2.1.1 The presence of objects which must be lighted, as specified in 6.1, shall
be indicated by low medium or highintensity obstacle lights, or a combination of
such lights.

14()-6.2.1.2 Low-intensity obstacle lights, Types B, C, D and E mediumintensity
obgacle lights, Types A, B and C, hightensity obstacle lights Type A and B, shall be
in accordance with the specifications in Table &nd Appendix 1.

14(1)-6.2.1.3 The number and arrangement of lpwedium or highintensity obstacle

lights at each level to be madk shall be such that the object is indicated from every
angle in azimuth. Where a light is shielded in any direction by another part of the object,
or by an adjacent object, additional lights shall be provided on that adjacent object or the
part of the ofect that is shielding the light, in such a way as to retain the general
definition of the object to be lighted. If the shielded light does not contribute to the
definition of the object to be lighted, it may be omitted
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14(1)-6.2.2 Mobile Object

Marking

14(1)-6.2.2.1 All mobile objects to be marked shall be coloured or display flags.

Marking by colour

14(1)-6.2.2.2 When mobile objects are marked by colour, a single conspicuous colour,
preferably red or yellowish green for emergency vehicles and yellow for service
vehicles, should besed.

Marking by flags

14(1)-6.2.2.3 Flags used to mark mobile objects shall be displayed around, on top of, or
around the highest edge of the object. Flags shall not increase the hazard presented by
the object they mark.

14(1)-6.2.2.4 Flags used to mark mobile objects shall betless than 0.9 m on each

side and shall consist of a chequered pattern, each square having sides of not less than
0.3 m. The colours of the pattern shall contrast each with the other and with the
background against which they will be seen. Orange antkwhialternatively red and

white shall be used, except where such colours merge with the background.
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Table 6-1.  Characteristics of obstacle lights
| 2 L] Rl § 6 7
Peak imtensity (cd) at given Hackground
Luminance (b)
OO LA TR VA . Light
Signal type Day Twilight Night Distribution
Light Type Coloter (flash rate) (Above 500 cd/nr’) | (50-500 cdm’) |(Betow 50 cdim’) Table
Low-intensity. Type A Rexd Fixed
. N/A NA 10
(fixed obstacle) T'able 6-2
Low-intensaty, Type B Red Fixed
= " N/A N'A 32
(fixed obstacle) Table 6-2
Low-intensity, Type € Yellow/ Bloe Flashing
2 N'A ) 40 )
(mobile obstocke) (a) (660-50 fpm) Tabie 6-2
Low-intensuty, Type D Yellow Flashing
) N/A 200 200 )
(follow-me vehicle) (6490 fpmy) Table 6-2
Low-intensity, Type | Red Flashing Table 6-2
> N'A NA 32
] (Type B)
Medium-ustensaty, Type A White Flashing i
20 000 20000 2000
(2060 fpmi) Table 6-3
Medium-intensity, Type B Red Flashing
R N/A N/A 2000
(2060 fpms) Table 6-3
Medium-mtensity, Type € Red Fixed N/A N/A 2000 Table 6-3
High-mtensity, White Flashing
200 000 20 004 2 004
Type A (4060 fpm) Table 6-3
High-mtensity, White Flashing )
- 100 D00 20000 2000
Type B (40-60 fpm) Table 6-3

a)
by

See 6.2.2.6

For flashing lights, effective intensity as determmined in accordance with the derodrome Design Mamal {(Doc 9157), Part 4

For wind turbine application. to flash at the same rate as the lighting on the nacelle

Table 6-2. Light distribution for low-intensity obstacle lights
Minimum intensity Maximum intensity Vertical beam spread
(a) (@) ®
Minimum beam spread Intensity
Type A 10 cd (b) N/A 10° 5cd
Type B 32c¢d(b) N/A 10° 16 cd
Type C 40cd (b) 400 cd 12° (d) 20cd
Type D 200 cd (c) 400 cd N/A (e) N/A

Noted This table does not include recommended horizontal beam spreads. 6.2.1.3 requires
360° coverage around an obstacle. Therefore, the nunaolbdights needed to meet this
requirement will depend on the horizontal beam spreads of each light as well as the shape of the
obstacle. Thus, with narrower beam spreads, more lights will be required.

a) 360° horizontal. For flashing lights, the intensityéad into effective intensity, as
determined in accordance with the Aerodrdbesign Manual (Doc 9157), Part 4.

b) Between 2 and 10° vertical. Elevation vertical angles are referenced to the horizontal
when the light is levelled.

c) Between 2 ah20° vertical. Elevation vertical angles are referenced to the horizontal
when the light is levelled.
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d) Peak intensity should be located at approximately 2.5° vertical.
e) Peak intensity should be located at approximately 17° vertical.
f) Beam spread is defed as the angle between the horizontal plane and the directions for

which the intensity exceeds that mentionedime fAi ntensityodo col umn.
Table 6-3. Light distribution for medinm- and high-intensity obstacle lights
according to benchmark intensities of Table 6-1
Benchmark Mintmun requirements Recommendations
mtensity . . . =
Vertical elevation angle (b) . Vertical elevation angle (b) .
Vertical beam spread Vertical beam spread
0° -1° (<) 0° -1° -10° (c)
Mininuum Minimum Maxiumun
average | Mmmum | Minimum beam Maximum | Maximum | Maxinnun beam
mtensity | infensity | intensity spread Intensity | 1intensity mntensiry mtensity spread Intensiry
(a) 1a) (aj) 1a) a) al 1a) (a)
200 000 200 000 150 000 75 000 75 000 250 000 112 5304 TIN 7 75 000
100 000 100 000 75 000 37 500 3 37 500 125000 56 250 i 750 7% 37 500
20 000 20 000 15 000 7 500 3 7 500 25000 11 250 750 N/A N/A
2 000 2000 1 300 750 750 2500 1125 75 N/A NA

Noted This table does not include recommended horizontal beam spreads. 6.2.1.3 requires
360° coverage arouh an obstacle. Therefore, the number of lights needed to meet this
requirement will depend on the horizontal beam spreads of each light as well as the shape of the
obstacle. Thus, with narrower beam spreads, more lights will be required.

360° horizontal. All intensities are expressed in Candela. For flashing lights, the
intensity is read into effective intensity, as determinedaccordance with the
Aerodrome Design Manual (Doc 9157), Part 4.

Elevation vertical angles are referenced to the horizontal whetight unit is levelled.

Beam spread is defined as the angle between the horizontal plane and the directions for
which the intensity exceeds that mentionedime fi nt ensi tyodo col umn

a)

b)
c)

Noted An extended beam spread may be necessary under specifiaaidiy and justified
by an aeronautical study.

Lighting

14(1)-6.2.2.5 Low-intensity obstacle lights, Type C, shall be displayed on vehicles and
other mobile objects excluding aircraft.

Noted Seedmplementing Standards 2f@r lights to be displayed by aircraft.

14(1)-6.2.2.6 Low-intensity obstacle lights, Type C, displayed on vehicles associated
with emergency or security shall be flashisige and those displayed on other vehicles
shall be flashingyellow.

14(1)-6.2.2.7 Low-intensity obstacle lights, Type D, shall be displayed on fehosy
vehicles.

14(1)-6.2.2.8 Low-intensity obstacle lights on objects with limited mobility such as
aerobridges shall be fixe®d, and as a minimum be in accordance with the
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specifications for lowntensity obstacle lights, Type A, in Tablel6 The intensity of

the lighs 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.

14(1)-6.2.3  Fixed dbjects

Noted The fixed objects of wind turbines are addressedrsegly in 6.2.4 and the fixed
objects of overhead wires, cables, etc., and supporting towers are addressed separately in 6.2.5.

Marking

14(1)-6.2.3.1 All fixed objects to be marked shall, whenever practicable, be coloured,
but if this is not practicable, markers dads shall be displayed on or above them,
except that objects that are sufficiently conspicuous by their shape, size or colour need
not be otherwise marked.

Marking by colour

14(1)-6.2.3.2 An object should 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 should consist of rectangles of not less than 1.5 m
and not more than 3 m on a side, the corners being of the darker colourolbescof

the pattern should contrast each with the other and with the background against which
they will be seen. Orange and white or alternatively red and white should be used,
except where such colours merge with the background. (See Fiduye 6

14(1)-6.2.3.3 An ohect should 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 4.5 m; or

b) it is of skeledl type with either a vertical or a horizontal dimension greater than
1.5m.

The bands should be perpendicular to the longest dimension and have a width
approximately 1/7 of the longest dimension or 30 m, whichever is less. The colours of
the bands shouldontrast with the background against which they will be seen. Orange
and white should be used, except where such colours are not conspicuous when viewed
against the background. The bands on the extremities of the object should be of the
darker colour. (Se Figures 61 and 62.)

Noted Table 64 shows a formula for determining band widths and for having an odd number
of bands, thus permittinigoth the top and bottom bands to be of the darker colour.
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|[€—245m—> <4.5m
245m >1.5 I
e <45m ——>| FH‘S m—"‘
[__1 White
I Orange or red
Figure 6-1. Basic marking patterns
Table 6-4. Marking band widths
Longest dimension
Greater than Not exceeding Band width
1.5m 210m /7 of longest dimension
210m 270 m e T "
270 m 330m v T "
330m 390m /13 > T "
390 m 450 m /15 T "
450 m 510m T T "
510 m 570m 1/19 > T "
570 m 630 m 2 T "

14(1)-6.2.3.4 An object should be coloured in a single conspigu colour if its
projection on any vertical plane has both dimensions less than 1.5 m. Orange or red
should be used, except where such colours merge with the background.

Noted Against some backgrounds it may be found necessary to use a differentfomiour
orange or red to obtain sufficient contrast.

Marking by flags

14(1)-6.2.3.5 Flags used to mark fixed objects shall be displayed around, on top of, or
around the highest edge of, the object. When flags are used to mark extensive objects or
groups of closely spaceaibjects, they shall be displayed at least every 15 m. Flags shall
not increase the hazard presented by the object they mark.

14(1)-6.2.3.6 Flags used to mark fixed objects shall not be less than 0.6 m on each side.
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14(1)-6.2.3.7 Flags used to mark fixed objects should be orangedlour or a
combination of two triangular sections, one orange and the other white, or one red and
the other white, except that where such colours merge with the background, other
conspicuous colours should be used.

Marking by markers

14(1)-6.2.3.8 Markers displayedon or adjacent to objects shall be located in
conspicuous positions so as to retain the general definition of the object and shall be
recognizable in clear weather from a distance of at least 1 000 m for an object to be
viewed from the air and 300 m for abject to be viewed from the ground in all
directions in which an aircraft is likely to approach the object. The shape of markers
shall be distinctive to the extent necessary to ensure that they are not mistaken for
markers employed to convey other inf@tmon, and they shall be such that the hazard
presented by the object they mark is not increased.
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o

See 6.2.3.111\\.,’

A Rooftop pattern
A’ Plain roof pattern
B Curved surface
C Skeleton structure

-

Note.— H is less than 45 m for the examples shown above.
For greater heights intermediate lights must be added as shown below.

Light spacing (X) in accordance with Appendix 6

Number of levels of lights = N = Y (metres)

X (metres)

Figure 6-2. Examples of marking and lighting of tall structures
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14()-6.2.3.9 A marker should be of one colour. When installed, white and red, or
white and orange markers should be displayed alternately. The colour selected shoul
contrast with the background against which it will be seen.

Lighting

14(1)-6.2.3.10 In the case of an object to be lighted, one or more,lonedium or
hightintensity obstacle lights shall be located as close as practicable to the top of the
object.

Noted Recommedations on how a combination of lgwnediurm and/or highintensity lights
on obstacles should bésglayed are given in Appendix 5

14(1)-6.2.3.11 In the case of chimney or other structure of like function, the top lights
should be placed sufficiently below the t@pas to minimize contamination by smoke,
etc. (See Figure-@).

14(1)-6.2.3.12 In the case of a tower or antenna structure indicated byitighsity
obstacle lights by day with an appurtenance, such as a rod or an antenna, greater than 12
m where it is not practitde to locate a higintensity obstacle light on the top of the
appurtenance, such a light shall be located at the highest practicable point and, if
practicable, a mediusmtensity obstacle light, Type A, mounted on the top.

14(1)-6.2.3.13 In the case of an extensiwvbject or of a group of closely spaced objects
to be lighted that are:

a) penetrating a horizontal obstacle limitation surface (OLS) or located outside an
OLS, the top lights shall be so arranged as to at least indicate the points or edges of the
object higlest in relation to the obstacle limitation surfaceabove the ground, and so

as to indicate the general definition and the extent of the objects; and

b) penetratinga sloping OLS, the top lights shall be so arranged as to at least
indicate the points or gés of the objechighest in relation to the OLS, and so as to
indicate the general definition and the extent of the objects. If tvmoooe edges are of

the same height, the edge nearest the landing area shall be marked.

14(1)-6.2.3.14When the obstacle limitation sade concerned is sloping and the highest
point abovethe OLS is not the highest point of the object, additional obstacle lights
should be placed on the highest point of the object.

14(1)-6.2.3.15Where lights are applied to display the general definition of an extensive
object or a group of closely spacaljects, and

a) low-intensity lights are used, they shall be spaced at longitudinal intervals not
exceeding 45 m; and

b) Mediumtintensity lights are used, they shall be spaced at longitudinal intervals
not exceeding 900 m.

14(1)-6.2.3.16High-intensity obstacle lights, Type A, and medimensity obstacle
lights, Types A and B, located on abject shall flash simultaneously.
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14(1)-6.2.3.17The installation setting angles for hightensity obstacle lights, Type A,
should be iraccordance with Table-5.

Noted High-intensity obstacle lights are intended for day use as well as night use. Care is
needed to ensure that thegghts do not create disconcerting dazzle. Guidance on the design,
location and operation of highntensity obstacle lights igiven in the Aerodrome Design
Manual (Doc 9157), Part 4.

14(1)-6.2.3.18 Where, in the opinion of thirector General the use of higintensity
obstaclelights, Type A, or mediumtensity obstacle lights, Type A, at night may dazzle
pilots in the vicinity of an aerodroe (withinapproximately 10 000 m radius) or cause
significant environmental concerns, a dual obstacle lighting system shopldwded.
This system should be composed of Hdgénsity obstacle lights, Type A, or medium
intensity obstacle lightsType A as appropriate, for daytime and twilight use and
mediumintensity obstacle lights, Type B or C, for niginte use.

Lighting of objects with a height less than 45 m above ground level

14(1)-6.2.3.19 Lowrintensity obstacle lights, Type A or B, should be used wihere
object is a lesgextensive one and its height above the surrounding ground is less than 45
m.

14(1)-6.2.3.20 Where the use of lemtensity obstacle lights, Type A or B, would be
inadequate or arearly special warning is required, then mediuor high-intensity
obgacle lights should be used

14(1)-6.2.3.21 Lowrintensity obstacle lights, Type B, should be used either alone or in
combinationwith mediurAintensity obstacle lights, Type B, in accordance with 6.2.3.22.

14(1)-6.2.3.22 Mediumintensity obstacle lights, Type A, B or C, shouldibed where
the object is arextensive one. Mediumtensity obstacle lights, Types A and C, should
be used alone, whereas mediintensity obstacléights, Type B, should be used either
alone or in combination with lowntensity obstacle lights, Type B.

Noted A group of buildings is regarded as an extensive object.

Lighting of objects with a height 45 m to a height less than 150 m above
ground level

14(1)-6.2.3.23 Mediumintensity obstacle lights, Type A, B or C, should be used.
Mediumintensity obstacle lights, Tyme A and C, should be used alone, whereas
mediumintensity obstacle lights, Type B, should be ws#ter alone or in combination
with low-intensity obstacle lights, Type B.

14(1)-6.2.3.24 Where an object is indicated by meduimtensity obstacle lights, Type

A, and thetop of the object is moréhan 105 m above the level of the surrounding
ground or the elevation of tops of nearby buildings (when the object toableed is
surrounded by buildings), additional lights shall be provided at intermediate levels.
These addional intermediatdights shall be spaced as equally as practicable, between
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the top lights and ground level or the level of tops of neatblings, as appropriate,
with the spacing not exceeding 105 m.

14(1)-6.2.3.25 Where an object is indicated by medhimtensityobstacle lights, Type

B, and the top of the object is mdhan 45 m above the level of the surrounding ground
or the elevation of tops of nearby buildings (when the object tadked is surrounded
by buildings), additional lights shall be provided demmediate levels. These additional
intermediatelights shall be alternately lowmtensity obstacle lights, Type B, and
mediumintensity obstacle lights, Type B, and shalldpaced as equally as practicable
between the top lights and ground level or teeel of tops of nearby buildings, as
appropriate, with the spacing not exceeding 52 m.

14(1)-6.2.3.26 Where an object is indicated by meduimtensity obstacle lights, Type

C, and the top of the object is more than 45 m above the level of the surrounding ground
or theelevation of tops of nearby buildings (when the object to be marked is surrounded
by buildings), additional lights shall be provided at intermediate levels. These additional
intermediate lights shall be spaced as equally as practicable, between tightopand
ground level or the level of tops of nearby buildings, as appropriate, with the spacing not
exceeding 52 m.

14(1)-6.2.3.27 Where highintensity obstacle lights, Type A, are used, they shall be
spaced at uniform intervals not exceeding 105 m between the gexeicand the top
light(s) specified in 6.2.3.10, except that where an object to be marked is surrounded by
buildings, the elevation of the tops of the buildings may be used as the equivalent of the
ground level when determining the number of light levels

Lighting of objects with a height 150 m or more above ground level

14(1)-6.2.3.28 High-intensity obstacle lights, Type A, should be used to indicate the
presence of an object if its height above the level of the surrounding ground exceeds 150
m and an aeronauticadtudy indicates such lights to be essential for the recognition of
the object by day.

14(1)-6.2.3.29 Where highintensity obstacle lights, Type A, are used, they shall be
spaced at uniform intervals not exceeding 105 m between the ground level and the top
light(s) speified in 6.2.3.10, except that where an object to be marked is surrounded by
buildings, the elevation of the tops of the buildings may be used as the equivalent of the
ground level when determining the number of light levels.

14(1)-6.2.3.30 Where, in the opinion ohe Director General the use of higintensity
obstacle lights, Type A, at night may dazzle pilots in the vicinity of an aerodrome (within
approximately 10 000 m radius) or cause significant environmental concerns, medium
intensity obstacle lights, Type Ghould be used alone, whereas medium intensity
obstacle lights, Type B, should be used either alone or in combination withtevgity
obstacle lights, Type B.

14(1)-6.2.3.31 Where an object is indicated by medumtensity obstacle lights, Type

A, additional lighs shall be provided at intermediate levels. These additional
intermediate lights shall be spaced as equally as practicable, between the top lights and
ground level or the level of tops of nearby buildings, as appropriate, with the spacing not
exceeding 10m.
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14(1)-6.2.3.32 Where an object is indicated by medumtensity obstacle lights, Type

B, additional lights shall be provided at intermediate levels. These additional
intermediate lights shall be alternately lavtensity obstacle lights, Type B, and
mediumintensty obstacle lights, Type B, and shall be spaced as equally as practicable
between the top lights and ground level or the level of tops of nearby buildings, as
appropriate, with the spacing not exceeding 52 m.

14(1)-6.2.3.33 Where an object is indicated by medhmensity obstacle lights, Type

C, additional lights shall be provided at intermediate levels. These additional
intermediate lights shall be spaced as equally as practicable, between the top lights and
ground level or the level of tops of nearby buildingsagsropriate, with the spacing not
exceeding 52 m.

14(1)-6.2.4  Wind turbines

Markings

14()-6.2.4.1 A wind turbine shall be marked and/or lighted if it is determined to be an
obstacle.

Note 18 Additional lighting or markings may be provided where in the opinion of the State
such lighting or marking are deemed necessary.

Note 20 See 4.3.1 and 4.3.2

14(1)-6.2.4.2 The rotor blades, nacelle and upper 2/3 of the supporting mast of wind
turbines shoulde painted white, unless otherwise indicated by an aeronautical study.

Lighting

14()-6.2.4.3 When lidnting is deemedhecessary irthe case of a wind farm, i.e. a
group of two or more wind turbines, the wind fashould be regarded as an extensive
object and the lights should be installed:

a) to identify the perimeter of the wind farm;

b) respecting the maximu spacing, in accordance with 6.2.3.15, between the lights
along the perimeter, unless a dedicated assessment shows that a greater spacing
can be used;

c). so that, where flashing lights are usdidey flash simultaneously throughout the
wind farm;

d). so that, within a wind farm, any wind turbines of significantly higher elevation are
also identified wherever they atecated, and

e).at locations prescribed in a), b) and d), respecting the following auiter

) for wind turbines of less than 150 m in overall height (hub height plus vertical
blade height), mediusimtensity lighting on the nacelle should be provided;
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g) for wind turbines from 150 m to 315 m in overall height, in additioth&o
mediumintensity light installed on the nacelle, a second light serving as an
alternate should be provided in case of failure of the operating light. The lights
should be installed to assure that the output of either light is not blocked by the
other; and

h) in addition, for wind turbines from 150 m to 315 m in overall height, an
intermediate level at half the nacelle height of at least threentensity Type E
lights, as specified in 6.2.1.3, should be provided. If an aeronautical study shows
that low-intensity Type E lights are not suitable, lavtensity Type A or B lights

may be used.

Noted The above 6.2.4.3 e) does not address wind turbines of more than 315 m of overall
height. For such wind turbines, additional marking and lighting mayebeired as determined
by an aeronautical study.

14(1)-6.2.4.4 The obstacle lights should be installed on the nacelle in such a manner as
to provide arunobstructed view for aircraft approaching from any direction.

14()-6.2.4.5 Where lighting is deemed necessary for a single winkine or short
line of wind turbines, the installation should be in accordance with 6.2.4.3 e) or as
determined by an aeronautical study.

14(1)-6.2.5 Overhead wires, cables, etc., and supporting towers
Marking

14()-6.2.5.1 The wires, cables, etc., to be marked shouleédugpped with markers;
the supporting tower should be coloured.

Marking by colours

14(1)-6.2.5.2 The supporting towers of overhead wires, cables, etc., that require
marking should be marked in accordance with 6.2.3.1 to 6.2.3.4, except that the marking
of the supporhg towers may be omitted when they are lighted by-imggmsity obstacle

lights by day.

Marking by markers

14(1)-6.2.5.3 Markers displayed on or adjacent to objects shall be located in
conspicuous positions so as to retain the general definition of the objechahtes
recognizable in clear weather from a distance of at least 1 000 m for an object to be
viewed from the air and 300 m for an object to be viewed from the ground in all
directions in which an aircraft is likely to approach the object. The shape &emmar
shall be distinctive to the extent necessary to ensure that they are not mistaken for
markers employed to convey other information, and they shall be such that the hazard
presented by the object they mark is not increased.

14(1)-6.2.5.4 A marker displayed on amverhead wire, cable, etc., should be
spherical and have diameter of not less than 60 cm.
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14()-6.2.5.5 The spacing between two consecutive markers or between a marker and
a supporting tower should be appropriate to the diameter of the marker, but in no case
shouldthe spacingxceed:

a) 30 m where the marker diameter is 60 cm progressively increasing with the
diameter of the marker to

b) 35 m where the marker diameter is 80 cm and further progressively increasing to
a maximum of

c) 40 m where the marker diameter is ofestst 130 cm.

Where multiple wires, cables, etc., are involved, a marker should be located not lower
than the level of the highest wire at the point marked.

14(1)-6.2.5.6 A marker should be of one colour. When installed, white and red, or
white and orange markersasuld be displayed alternately. The colour selected should
contrast with the background against which it will be seen

14(1)-6.2.5.7 When it has been determined that an overhead wire, cable, etc., needs to
be marked but it is not practicable to install markers onwire, cable, etc., then high
intensity obstacle lights, Type B, should be provided on their supporting towers.

Lighting

14(1)-6.2.5.8 High-intensity obstacle lights, Type B, should be used to indicate the
presence of a toweupporting overhead wires, cables, etdhere:

a) an aeronautical study indicates such lights to be essential for the recognition of
the pesence oWires, cables, etc.; or

b) it has not been found practicable to install markers on the wires, cables, etc.

14()-6.2.5.9 Where highintensity obstacle lights, e B, are used, they shall be
located at three levels:

- at the top of the tower;

- atthe lowest level of the catenary of the wires or cables; and
- at approximately midway between these two levels.

Noted In some cases, this may require locating the lightsheftower.

14(1)-6.2.5.10High-intensity obstacle lights, Type B, indicating the presence of a tower
supportingoverhead wires, cables, etc., should flash sequentially; first the middle light,
second the top light and last, the bottom ligftte intervals between fllass of the lights
should approximate the following ratios:

Flash interval between Ratio of cycle time
middle and top light 1/13
top and bottom light 2/13
bottom and middle light 10/13
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Noted High intensity obstacle lightsra intended dr day use as well as night use. Care is
needed to ensure that thegghts do not create disconcerting dazzle. Guidance on the design,
operation and the location of hightensity obstacle lightss given in the Aerodrome Design
Manual (Doc 9157), Part 4.

14(1)-6.2.5.11Where, in the opinion of the Director General, the use of-mtgnsity
obstacle lights, Type B, at night may dazzle pilots in the vicinity of an aerodrome (within
approximately 10 000 m radius) or cause significant environmental concerns, a dual
obstade lighting system should be provided. This system should be composed- of high
intensity obstacle lights, Type B, for daytime and twilight use and mediansity
obstacle lights, Type B, for nighttime use. Where medhtensity lights are used they
shout be installed at the same level as the higknsity obstacle light Type B.

14(1)-6.2.5.12The installation setting angles for hightensity obstacle lights, Type B,
should be in accordance with Tablé6

Table 6-5. Installation setting angles for
high-intensity obstacle lights

Height of light unit Angle of the peak of the beam
above terrain (AGL) above the horizontal
Greater than Not exceeding
151 m 0
122 m 151 m
92 m 122 m

s rJ -—

92 m
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CHAPTER 7. VISUAL AIDS FOR DENOTING
RESTRICTED USE AREAS

14(1)-7.1  Closed runways and taxiways, or parts thereof

Application

14(1)-7.1.1 A closed marking shall be displayed on a runway or taxiway or portion
thereof which is permanently closed to tise of all aircraft.

14(1)-7.1.2 A closed marking should be displayed on aperarily closed runway or
taxiway or portionthereof, except that such marking may be omitted when the closing is
of short duration and adequate warning by air traffervices is provided.

Location

14()-7.1.3 On arunway a closed marking shall be placed at eacbfehd runway, or
portion thereof, declared closed, and additional markings shall be 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 poei@otitlosed.

Characteristics

14()-7.1.4 The closed marking shall be of the form and proportions as detailed in Figure
7-1, lllustration a), when displayed anrunway, and shall be of the form and proportions
as detailed in Figure-Z, lllustration b), when displageon a taxiway. Thenarking shall

be white when displayed on a runway and shall be yellow when displayed on a taxiway.

Notel.d When an area is temporarily closed, frangible barriers or markings utilizing materials
other than paint or other suitable meamsy be used to identify the closed area.

Note 20 Procedures pertaining to the planning, coordination, monitoring and safety
management of works in progress on the movement area are specified in thA&abli®mes
(Doc 9981).

14(1)-7.1.5 When a runway or taxiway quortion thereof is permanently closed, all
normal runway and taxiway markings stz obliterated.

14(1)-7.1.6 Lighting on a closed runway or taxiway or portion thereof shall not be
operated, except as required for maintenance purposes.

14(1)-7.1.7 In addition to closed markingsvhen the 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).

14(1)-7.2 Non-load-bearing surfaces
Application

14(1)-7.2.1 Shoulders for taxiways, runway turn pads, holding bays and aprons and
other nonload-bearing surfaces whiatannot readily be distinguished from lelagaring
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surfaces and which, if used by aircraft, might result in damageetaircraftshall have
the boundary between such areas and the-beadng surface marked by a taxi side
stripe marking.

Noted The marking of runway sides is specified in 5.2.7.

1.8m

wog

\ 2 ¥V Taxiway centre line

Runway centre line

lllustration a) Closed runway marking lllustration b) Closed taxiway marking

Figure 7-1. Closed runway and taxiway markings
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Location

14(1)-7.2.2 A taxi side stripe marking should 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.

Characteristics

14(1)-7.2.3 Ataxi side stripe marking should consist of a pair of solid |imegh 15 cm
wide and spacetl5 cm apart and the same colour as the taxiway centre line marking.

Noted Guidance on providing additional transverse stripes at an intersection or a small area
on the apron is given in the Aerodrome Design Manual (Doc 9FPzir) 4.

14(1)-7.3 Pre-threshold area
Application

14(1)-7.3.1 When the surface before a threshold is paved and exceeds 60 m in length
and is not suitabldor normal use by aircraft, the entire length before the threshold
should be marked with a chevron marking.

Location

14(1)-7.3.2 A chevran marking should point in the direction of the runway and be
placed as shown in FigureZ.

Characteristics

14(1)-7.3.3 A chevron marking should be of conspicuous colour and contrast with the
colour used for the runway markings; it should preferably be yellow. Itldh@myve an
overall width of at least 0.9 m.

Threshold

A

N L
S > _______ > 8
Rurway cenire line |

/ |

Xl .,

Figure 7-2. Pre-threshold marking
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14(1)-7.3.4

14(1)-7.4 Unserviceable areas
Application

14()-7.4.1 Unserviceability markers shall be displayed wherever any portion of a
taxiway, apron or holding bay is unfit for thevement of aircraft but it is still possible for
aircrat to bypass the area safely. On a movement area used at night, unservitigakslity
shall be used.

Notel.0 Unserviceability markers and lights are used for such purposes as warning pilots of a
hole in a taxiway or apron pavement or outlining a portaimpavement, 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 taxiway is nomally closed.

Note 20 Procedures pertaining to the planning, coordination, monitoring and safety
management of works in progress on the movement area are specified in thA&atli®mes
(Doc 9981).

Location

14(1)-7.4.2 Unserviceability markers and lights shall placed at intervals sufficiently
close so as to delineate the unserviceai#a.

Noted Guidance on the location of unserviceability lights is given in Attachment A,
Section 2.

Characteristics of unserviceability markers

14(1)-7.4.3 Unserviceability markers shall osist of conspicuous upstanding devices
such as flags, cones or marker boards.

Characteristics of unserviceability lights

14()-7.4.4 An unserviceability light shall consist of a red fixed light. The light shall
have an intensity sufficient to ensw@nspicuity consiering the intensity of the adjacent
lights and the general level of illumination against which it would nornilyiewed. In

no case shall the intensity be less than 10 cd of red light.

Characteristics of unserviceability cones

14(1)-7.4.5 Anunserviceability conghould be at least 0.5 m in height and red, orange
or yellow or anyone of these colours in combination with white

Characteristics of unserviceability flags

14(1)-7.4.6 An unserviceability flag should be at least 0.5 m square and red, orange or
yellow or any onef these colours in combination with white.

Characteristics of unserviceability marker boards

14(1)-7.4.7 An unserviceability marker board should be at least 0.5 m in height and 0.9
m in length, withalternate red and white or orange and white vertical stripes.
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CHAPTER 8. ELECTRICAL SYSTEMS

14(1)-8.1  Electrical power supply systems for air navigation facilities

Noted The safety of operations at aerodromes depends on the quality of the supplied power.
The total electrical power supply system may include connections to onererexternal
sources of electric power supply, one or more local generating facilities and to a distribution
network including transformers and switchgear. Many other aerodrome facilities supplied from
the same system need to be taken into account whit@iptathe electrical power system at
aerodromes.

14(1)-8.1.1 Adequate primary power supply shall be available at aerodromes for the safe
functioning of air navigation facilities.

14(1)-8.1.2 The design and provision of electrical power systems for aerodrome visual
and radio navigtion aids shall be sudhat an equipment failure will not leave the pilot
with inadequate visual and nersual guidance or misleading information.

Noted The design and installation of the electrical systems need to take into consideration
factors thatcan lead to malfunction, such as electromagnetic disturbances, line losses, power
guality, etc. Additional guidance is given in the Aerodrome Design Manual (Doc 9157), Part 5.

14(1)-8.1.3 Electric power supply connections to those facilities for which secondary
poweris required should be so arranged that the facilities are automatically connected to
the secondary power supply on failure of the prinsayrce of power

14(1)-8.1.4 Thetime interval between failure of the primary source of power and the
completerestoration of theservices required by 8.1.10 should be as short as practicable,
except that for visual aids associated with 4poecision, precision approach or talodf
runways the requirements of Tabld 8or maximum switclver times shouldpply.

Noted A definition d switchover time is given in Chapter 1.

14(1)-8.1.5 The provision of a definition of switebver time shall not require the
replacement of an existing secondary postgply before 1 January 2010. However, for

a secondary power supply installed after 4 November ,1®9@9electric powesupply
connections to those facilities for which secondary power is required shall be so arranged
that the facilities are capabtd meeting the requirements of Tablel §or maximum
switch-over times as defined in Chapter 1.
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Visual aids

Application

14(1)-8.1.6 For a precision approach runway, a secondary power supply capable of
meeting the requirements of Tabld 8or the appropriate category of precision approach
runway shall be provided. Electric power supply connections to those fadditiedich
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.

14(1)-8.1.7 For a runway meant for talaf in runway visual range conditions less than
a value of 800 m, a secondary powsupply capable of meeting the relevant
requirements of Table-8 shall be provided.

14(1)-8.1.8 At an aerodrome where the primary runway is a 4po@cision approach
runway, asecondary power supply capable of meeting the requirenoénisble 81
should be provided except that a secondary pawpply for visual aids need not be
provided for more than one ngorecision approach runway.

14(1)-8.1.9 At an aerodrome where the primary runway is a-msirument runway, a
secondary powesupply capablef meeting the requirements of 8.1.4 should be provided,
except that a secondary power supply for visual aids need not be provided when an
emergency lighting system in accordance with the specification of 5@&@vised and
capableof being deployed ih5 minutes.

14(1)-8.1.10The following aerodrome facilities should be provided with a secondary
power supply capable of supplying power when there is a failure of the primary power

supply:

a. the signalling lamp and the minimum lighting necessary to enable air traffic
services
personnel to carry out their duties;

Noted 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 operationaifcraft;

c. approach, runway and taxiway lighting as specified in 8.1.6 to 8.1.9;
d. meteorological equipment;
e. essential security lighting, if provided in accordance with 9.11;

f. essential equipment and facilities for the aerodrome responding emergency
agencies;

g. floodlighting on a designated isolated aircraft parking position if provided in
accordancewith 5.3.24.1;and

Page218of 355 4™ Edition Rev 01 227 November 2022




Attachment NolS-2022AE-002-Att

h. illumination of apron areas over which passengers may walk.

Noted Specifications for secondary power supply for radio navigation aids and droun
elements of communications systems are given in IS 34, Chapter 2.

14(1)-8.1.11Requirements for a secondary power supply should be met by either of the
following:

0 independent public power, which is a source of power supplying the aerodrome
service from a substatoother thanthe normal substation through a transmission line
following a route different from the normal power supply route and such that the
possibility of a simultaneous failure of the normal and independent public power supplies
is extremelyemote; @

0 standby power unit(s), which are engine generators, batteries, etc., from which
electric power can be obtained.

Noted Guidance on electricabystems is included in th&erodrome Design ManugDoc
9157), Part 5.

14(1)-8.2  System design

14(1)-8.2.1 For a runway meant fause in runway visual range conditions less than a
value of 550 m, the electial systems for the power supply, lighting and control of the
lighting systems included in Tablel18shall be so designed that an equipment failure
will not leave the pilot withnadequate visual guidance or misleading information.

Noted Guidance on means of providing this protection is given inAbedrome Design
Manual(Doc 9157), Part 5.

14(1)-8.2.2 Where the secondary power supply of an aerodrome is provided by the use
of duplicate feders, such supplies shbk# physically and electrically separate so as to
ensure the required level of availability and independence.

14(1)-8.2.3 Where a runway forming part of a standard 4axite is provided with

runway lighting and taxiway lighting, the lighgnsystems shall be interlocked to
preclude the possibility of simultaneous operation of both forms of lighting.
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Table 8-1.  Secondary power supply requirements

(see 8.1.4)
Maximum

Runway Lighting asds requiring power switch-over time

Non-mnstrument Visual approach slope indicators’ See
Runway edge” 8.1.4 and
Runway threshold” 8.19
Runway cnd"
Obstacle*

Non-precision approach Approach lighting system 15 scconds
Visual approach slope indicators** 15 seconds
Runway edge’ 13 seconds
Runway threshold* 15 seconds
Runway end 15 seconds
Obstacle* 15 seconds

Precision approach category 1 Approach lighting system 15 seconds
Runway cdge® 15 scconds
Visual approach slope indicators™* 15 seconds
Runway threshold® 15 seconds
Runway end 15 scconds
Essential taxiway” 15 seconds
Obstacle* 15 seconds

Precision approach category 11111 Inner 300 m of the approach lighting system | second
Other parts of the approach highting system 15 seconds
Obstacle* IS seconds
Runway edge 13 seconds
Runway threshold | second
Runway end I second
Runway centre line | second
Runway touchdown zone | second
All stop bars | second
Essential taxiway 15 seconds

Runway meant for take-off in runway visual Runway edge 15 seconds”

range conditions less than a value of 800 m Runway end | second
Runway centre line | second
All stop bars | second
Essential taxiway* 15 seconds
Obstacle* 15 seconds

a.  Supplied with secondary power when their operation s essential to the safety of flight operation.

b, Sec Chapter 5, 5.3.2, regarding the use of emergency lighting

¢ One second where no runway centre line lights ure provided.

d.  One second where approaches nre over hazardous or precipitous termain.
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14(1)-8.3  Monitoring
Noted Guidance on this subject is given in #herodrome Design ManbéDoc 9157), Part 5

14(1)-8.3.1 A system of monitoring should be employed to indicate the operational status
of the lightingsystems.

14(1)-8.3.2 Where lighting systems are used for aircraft control purposes, such systems
shall be monitored automatically so as to provide arcatidn of any fault which may
affect the control functions. This information shall be automatically relayedetair

traffic service unit.

14(1)-8.3.3 Where a change in the operational status of lights has occurred, an
indication should be provided within two sedsrfor a stop bar at a runwayolding
position and within five seconds for all other types of visual aids.

14(1)-8.3.4 For a runway meant for use in runway visual range conditions less than a
value of 550 m, thdighting systems detailed in Table-18 should be monited
automatically so as to provide an indication when the serviceability level of any element
falls below the minimum serviceability level specified in 10.5.7 to 10.5.11, as appropriate.
This informatiorshould be automatically relayed to the maintenanesvcr

14(1)-8.3.5 For a runway meant for use in runway visual range conditions less than a
value of 550 m, thdighting systems detailed in Table18should be monitored
automatically to provide an indication when the serviceability levelny element falls
below theminimum level specified by tHeirector General of Civil Aviationbelow
which operations should not continue. This information should be automatically relayed
to the air traffic services unit and displayed in a prominent position.

Noted Guidance on air wffic control interface and visual aids monitoring is included in the
Aerodrome Design Mnual (Doc 9157), Part 5.
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CHAPTER 9. AERODROME OPERATIONAL SERVICES,
EQUIPMENT AND INSTALLATIONS

14(1)-9.1  Aerodrome emergency planning

General

Introductory Noted Aerodrane emergency planning is the process of preparing an aerodrome
to cope with an emergency occurring at the aerodrome or in its vicinity. The objective of
aerodrome emergency planning is to minimize the effects of an emergency, particularly in
respect of sang lives and maintaining aircraft operations. The aerodrome emergency plan sets
forth the procedures for coordinating the response of different aerodrome agencies (or services)
and of those agencies in the surrounding community that could be of assisteesgonding to

the emergency. Guidance material to assist the appropriate authority in establishing aerodrome
emergency planning is given in the Airport Services Manual (Doc 9137), Part 7

14(1)-9.1.1 An aerodrome emergency plan shall be established at an aerpdrome
commensurate with the aircraft operations auttier activities conducted at the
aerodrome.

14(1)-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 18 Examples of emergencies are: aircraft emergencies, sabotage including bomb threats,
unlawfully seized aircraft, dangerous goods occurrences, building fires, natural disaster and
public health emergencies.

Note 20 Examples of public health emergencies amer@ased risk of travellers or cargo
spreading a serious communicable disease internationally through air transport and severe
outbreak of a communicable disease potentially affecting a large proportion of aerodrome staff.

14()-9.1.3 The plan shall coordinate the pesise or participation of all existing
agencies which, in the opinion of tirector General of Civil Aviationcould be of
assistance in responding to an emergency.

Note 18 Examples of agencies are:

0 on the aerodrome: air traffic control units, rescuedafire fighting services, aerodrome
administration, medical and ambulance services, aircraft operators, security services, and
police;

o0 off the aerodrome: fire departments, police, health authorities (including medical,
ambulance, hospital and public heatérvices), military, and harbour patrol or coast guard.

Note 20 Public health services include planning to minimize adverse effects to the community
from healthrelated events and deal with population health issues rather than provision of health
services to individuals.

14(1)-9.1.4 The plan should provide for cooperation and coordination with the rescue
coordination centre, as necessary.

14(1)-9.1.5 The aerodrome emergency plan document should include at least the
following:

a) types of emergencies planned for;
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b) agencies involveh the plan;
c) responsibility and role of each agency, the emergency operations centre and the
command post, for each type of emergency;

d) information on names and telephone numbers of offices or people to be contacted
in the case of a particular emergeneyid

e)a grid map of the aerodrome and its immediate vicinity.

14(1)-9.1.6 The plan shall observe Human Factors principles to ensure optimum
response by all existing agencies participaitmgmergency operations.

Note1l.d Guidancematerial on Human Factors principles can be found in khenan Factors
Training Manual(Doc 9683).

Note 20 General principles and procedures on the training of aerodrome personnel, including
training programmes and competence checks, are specifiedeirPANSAerodromes (Doc
9981).

Emergency operations centre and command post

14(1)-9.1.7 Afixed emergency operations centre and a mobile command post should be
available for useluring an emergency

14(1)-9.1.8 The emergency operations centre should be a part of the aerodrome
facilities and should beesponsible for the overall coordination and general direction of
the response to an emergency.

14(1)-9.1.9 The command post should be a facility capable of being moved rapidly to
the site of an emergency, when required, and should undertakectiebordination of
those agencies responding to the emergency.

14(1)-9.1.10A person should be assigned to assume control of the emergency
operations centre and when appropriate, another person the command post.

Communication system
14(1)-9.1.11 Adequate communication systemskiing the command post and the
emergency operations centre with each other and with the participating agencies should

be provided in accordance with the plan and consistenttivélparticular requirements
of the aerodrome.

Aerodrome emergency exercise

14(1)-9.1.12 The plan shall contain procedures for periodic testing of the adequacy of
the plan and for reviewing the resultsoirler to improve its effectiveness.

Noted The plan includes all participating agencies and associated equipment.
14(1)-9.1.13 The plan shall be tested bgnducting:

a)a full-scale aerodrome emergency exercise at intervals not exceeding two years;
and partial emergency exercises in the intervening year to ensure that any
deficiencies found during the fidicale aerodrome emergency exercise have been
correctedor

b) a series of modular tests commencing in the first year and concluding irsealell
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aerodrome emergency exercise at intervals not exceeding three years;

and reviewed thereafter, or after an actual emergency, so as to correct any deficiency
found dumg suchexercises or actuaimergency.

Notel.d The purpose of a fulicale exercise is to ensure the adequacy of the plan to cope with
different types of emergencies. The purpose of a partial exercise is to ensure the adequacy of the
response to individal participating agencies and components of the plan, such as the
communications systenthe purpose of modular tests is to enable concentrated effort on
specific components of established emergency plans.

Note 20 Guidance material on airport emergencyphing is available in the Airport Services
Manual (Doc 9137), Part 7

Emergencies in difficult environments

14(1)-9.1.14 The plan shall include the ready availability of, and coordination with,
appropriate specialist rescue services toabke to respond to emergenciebere an
aerodrome is located close to water and/or swampy areas and where a significant portion
of approach or departure operations takes place over these areas.

14(1)-9.1.15 At those aerodromes located close to water and/or swampy areas, or
difficult terrain, the aeodrome emergency plan should include the establishment, testing
and assessment at regular intervals of a predeternmieggbnse for the specialist rescue
services.

14()-9.1.16 An assessment of the approach and departure areas within 1 000 m of the
runway threshold sbuld be carried out to determine the options available for
intervention.

Noted Guidance material on assessing approach and departure areas within 1 000 m of
runway thresholds can be found in Chapter 13 ofAinport Services ManualDoc 9137), Part
1.

14(1)-9.2 Rescue and fire fighting

General

Noted The principal objective of a rescue and fire fighting service is to save lives in the event
of an aircraft accident or incident occurring at, or in the immediate vicinity of, an aerodrome.
The rescue and fire fightirgervice is provided to create and maintain survivable conditions, to
provide egress routes for occupants and to initiate the rescue of those occupants unable to make
their escape without direct aid. The rescue may require the use of equipment and personne
other than those assessed primarily for rescue and fire fighting purposes.

The most important factors bearing on effective rescue in a survivable aircraft accident are: the
training received, the effectiveness of the equipment and the speed with whmmpkand
equipment designated for rescue and fire fighting purposes can be put into use.

Requirements to combat building and fuel farm fires, or to deal with foaming of ysnese
not taken into account.

Application

14()-9.2.1 Rescue andirefighting equipmentand services sitl be provided at an
aerodromeavhen serving commercial air transport operation

Page224of 355 4™ Edition Rev 01 227 November 2022




Attachment NolS-2022AE-002-Att

Noted Public or private organizations, suitably located and equipped, may be designated to
provide the rescue and fire fighting service. It is intended thatfire station housing these
organizations be normally located on the aerodrome, although aseofidrome location is not
precluded provided the response time can be met.

14()-9.2.2 Where an aerodrome is located close to water/swampy areas, or difficult
terrain, ad where a significant portion @pproach or departure operations takes place
over these areas, specialist rescue services and fire fighting equipment appimphniate
hazard and risk shall be available.

Note 10 Special fire fighting equipment need i provided for water areas; this does not
prevent the provision of such equipment if it would be of practical use, such as when the areas
concerned include reefs or islands.

Note 20 The objective is to plan and deploy the necessansidiféng flotationequipment as
expeditiously as possible in a number commensurate with the largest aeroplane normally using
the aerodrome.

Note 30 Additional guidance is available in Chapter 13 of the Airport Services Manual (Doc
9137), Part 1.

Level of protection to be povided

14(1)-9.2.3 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 9.2.5
and 9.2.6, except that, where the number of movements of the aeroplémeshignest
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.

Noted Either a takeoff or a landing constitutes a mement.

14(1)-9.2.4 The level of protection provided at an aerodrome for rescue and fire
fighting should be equal to the aerodrome category determined using the principles in
9.2.5and 9.2.6.

14(1)-9.2.5 The aerodrome category shall be determined from Talllea®d shall be
basel on the longest aeroplanes normally using the aerodrome and their fuselage width.

Noted To categorize the aeroplanes using the aerodrome, first evaluate their overall length
and second, their fuselage width.

14(1)-9.2.6 If, after selecting the category appropriaiett he | ongest aerd
|l engt h, t hat aeroplanebds fuselage width
column 3, for that category, then the category for that aeroplane shall atiialye
category higher.

Note 10 See guidance in thairport Services Manual (Doc 9137), Part 1, for categorizing
aerodromes, including those for ahrgo aircraft operations, for rescue and fire fighting
purposes.

competencehecks, are specified in the PANEBrodromes (Doc 9981). Furtheuiglance orthe

Note 20 Principles and procedures on training, including training programmes andL
training of personnel, rescue equipment for difficult environments and other facilities an
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services for rescue and fire fighting géven in Attachment A, Section,ldhd inthe Airport
Services Manual (Doc 9137), Part 1.

Table 9-1. Aerodrome category for rescue and fire fighting

Acrodrome Maxtmum
category Acroplane overall lcng‘.h fuselage width
(n (2) (3
1 0 m up 1o but not including Y m 2m
2 9 m up to but not including 12 m 2m
3 12 m up to but not including 18 m 3m
4 I8 m up to but not including 24 m dm
§ 24 m up to but not including 28 m 4m
6 28 m up to but not including 39 m Sm
39 m up to but not including 49 m S5m
8 49 m up to but not including 61 m Tm
9 61 m up to but not including 76 m Tm
10 76 m up to but not including 90 m Sm

14()-9.2.7 During anticipated periods of reduced activity, the level of protection
available shall be no less than that neededhi®highest category @feroplane planned
to use the aerodrome during that time irrespective of the number of movements.

Extinguishing agents

14(1)-9.2.8 Both principal and complementary agents should normally be provided at
an aerodrome.

Noted Descriptions of the agents may be found ia &irport Services Manual (Doc 9137),
Part 1.

14(1)-9.2.9  The principal extinguishing agent should be:
a) afoam meeting the minimum performance level A; or
b) a foam meeting the minimum performance level B; or
c) afoam meeting the minimum performance level C; or
d) a combinatbn of these agents;

except that the principal extinguishing agent for aerodromes in categories 1 to 3 should
preferably meea performance level Br C foam

Noted Information on the required physical properties and fire extinguishing performance
criteria needed for a foam to achieve an acceptable performance level AopiICBating is
given in the Airport Services Manual (Doc 9137), Part 1.

14(1)-9.2.10 The complementary extinguishing agent should be a dry chemical powder
suitable forextinguishing hydrocarbon fires.
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Note 18 When selecting dry chemical powders for use with foam, care must be exercised to
ensure compatibility.

Note 20 Alternate complementary agents having equivalent fire fighting capability may be
utilized. Additional information on extinguishing age is given in the Airport Services Manual
(Doc 9137), Part 1.

14(1)-9.2.11 The amounts of water for foam production and the complementary agents
to be provided on the rescue and fighting vehicles shall be in accordance with the
aerodrome category determined unél2.3, 9.2.4, 9.2.5, 9.2.6 and Tabi2,®xcept that

for aerodrome categories 1 and 2 up to 100 per cent of the water realystikutedvith
complementary agent

For the purpose of agent substitution, 1 kg of complementary agent shall be taken as
equvalent to 1.0 L of water for production of a foam meeting performance level A.

Note 10 The amounts of water specified for foam production are predicated on an

application rate of 8.2 L/min/m2 for a foam meeting performance level A, 5.5 L/min/m2 for
a foan meeting performance level B and 3.75 L/min/m2 for a foam meeting performance
level C.

Note 20 When any other complementary agent is used, the substitution ratios need to be
checked.

14(1)-9.2.12 At aerodromes where operations by aeroplanes larger than the av@rage

a given category are planned, the quantities of water should be recalculated and the amount
of water for foam production and the discharge rates for foam solution should be increased
accordingly.

Noted Guidance on the determination of quantitefswater and discharge rates based on the
largest theoretical aeroplane in a given category is available in Chapter 2 of the Airport Services
Manual (Doc 9137), Part 1.

14(1)-9.2.13 From 1 January 2015, at aerodromes where operations by aeroplanes larger
than the aerage 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.

Noted Guidance on the determination of quées of water and discharge rates based on the
largest overall length of aeroplane in a given category is available in Chapter 2 of the Airport
Services Manual (Doc 9137), Part 1.

14(1)-9.2.14 The quantity of foam concentrates separately provided on vehicles for foam

production shall be in proportion to the quantity of water provided and the foam concentrate
selected.
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Table 9-2. Minimum usable amounts of extinguishing agents

Foam meeting performance Foam meetm performance Foam meeting performance
level A level B level C Complementary agents
Dascharge rate Discharge mte Discharge rate Dry Drscharpe
foam solutson foam solution foam solution chequcal Rate
Aerodrome Water manste Water uunute Water nuute powders (kg/second)
category (L) (L) (L) (L) (L) (L) (kg)
(n (2) (3) ) (5) (6) (7 (&) (%)
1 350 350 230 230 160 160 145 228
2 1 000 800 670 £80 460 360 190 228
3 1 SO0 1 300 1 200 900 S0 630 135 2.8
4 3600 2 600 2 400 1 800 1 700 1 100 135 2.28
5 3100 {1500 5 400 3000 3900 2200 180 228
6 11 800 6 000 T 00 } 000 § 800 2900 224 2.2%
7 18 200 T a0 12 100 €300 8 800 3 800 22 rdo L
S 27 300 10 800 18 200 T 20 12 500 S 100 450 4.5
9 36 400 13500 24 300 0 00 17 100 6 300 450 45
10 I8 200 16 600 32300 11 200 22 800 7 900 450 1.5
Note,— The quamtines of water shown in columns 2, 4 and 6 are based on the average overall length of aeroplanes in a given categor)

14(1)-9.2.15 The amount of foam concentrate provided on a vehicle should be sufficient to
produce ateast two loads of foam solution.

14(1)-9.2.16 Supplementary water supgdi, for the expeditious replenishment of rescue and
firefighting vehicles at the scene of an aircraft accident, should be provided.

14(1)-9.2.17 When a combination of different performance level foams are provided at an
aerodrome,the total amount of water to be prded for foam production should be
calculated for each foam type and the distribution of these quantities should be documented
for each vehicle and applied to the overall rescue and firefighting requirement.

14(1)-9.2.18 The discharge rate of the foam solution shatl lm® less than the rates shown
in Table 92.

14(1)-9.2.19 The complementary agents shall comply with the appropriate specifications of
the International Organization for Standardization (1ISO).*

14(1)-9.2.20 The discharge rate of complementary agents should be no less tharugs val
shown inTable 92.

14(1)-9.2.21 Dry chemical powders should only be substituted with an agent that has
equivalent orbetter fire fighting capabilities for all types of fires where complementary
agent is expected to be used.

Noted Guidance on the use of complenaey agents can be found in the Airport Services Manual
(Doc 9137), Part 1.

* See ISO Publication 7202 (Powder).

14(1-9.2.22 A reserve supply of foam concentrate, equivalent to 200 per cent of the
guantitiesidentified in Table 2, should be maintained on the a#gmme for vehicle
replenishment purposes.

Noted Foam concentrate carried on fire vehicles in excess of the quantity identified in T2ble 9
can contribute to the reserve.

Page228of 355 4™ Edition Rev 01 227 November 2022




Attachment NolS-2022AE-002-Att

14(1)-9.2.23 A reserve supply of complementary agent, equivalent to 100 per cent of the
guantity identified in Table 2, should be maintained on the aerodrome for vehicle
replenishment purposes. Sufficient propellant gas should be included to utilize this reserve
complementary agent.

14(1)-9.2.24 Category 1 and 2 aerodromes that have replaced up to 100 peotéhe
water withcomplementary agent should hold a reserve supply of complementary agent of
200 per cent.

14(1)-9.2.25 Where a major delay in the replenishment of the supplies is anticipated, the
amount ofeserve supply in 9.2.22, 9.2.23 and 9.2.24 should beased as determined by
a risk assessment.

Noted See the Airport Services Manual (Doc 9137), Part 1 for guidance on the conduct of a risk
analysis to determine the quantities of reserve extinguishing agents

Rescue equipment

14(1)-9.2.26 Rescue equipment commensenaith the level of aircraft operations should
be provided on the rescue and fire fighting vehicle(s).

Noted Guidance on the rescue equipment to be provided at an aerodrome is given in the Airport
Services Manual (Doc 9137), Part 1.

Response time

14(1)-9.2.27 The @erational 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.

14(1)-9.2.28 The operational objective of the rescue dind fighting service should be to
achieve aresponse time not exceeding two minutes to any point of each operational
runway, in optimum visibility and surface conditions.

14(1)-9.2.29 The operational objective of the rescue and fire fighting service should be to
acheve aresponse time not exceeding three minutes to any other part of the movement
area, in optimum visibility and surface conditions.

Note 10 Response time is considered to be the time between the initial call to the rescue and
fire fighting service, andhe time when the first responding vehicle(s) is (are) in position to
apply foam at a rate of at least 50 per cent of the discharge rate specified in Table 9

Note 20 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.

14(1)-9.2.30 To meet the operational objective as nearly as possible in less than optimum
conditions ofvisibility, especially during low visibility operations, suitableidance,
equipment and/or procedures for rescue and fire fighting services should be provided.

Noted Additional guidance is available in thgrport Services ManugDoc 9137), Part 1

14(1)-9.2.31 Any vehicles, other than the first responding vehicle(s), requireleltoer
the amounts of extinguishing agents specified in TafflesBall ensure continuous agent
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application and shall arrive no more than four minutes from the initial call.

14(1)-9.2.32 Any vehicles, other than the first responding vehicles(s), required to deliver
the amounts of extinguishing agents specified in TaflesBould ensure continuous
agent application and should arrive no more than three minutes from the initial call.

14(1)-9.2.33 A system of preventive maintenance of rescue and fire fighting vehicles
should be emplyed to ensure effectiveness of the equipment and compliance with the
specified response time throughout the life of the vehicle.

Emergency access roads

14(1)-9.2.34Emergency access roads should be provided on an aerodrome where
terrain conditions permit their constction, so as to facilitate achieving minimum
response times. Particular attention should 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, tleed for convenient access to outside areas
should be taken into account.

Noted Aerodrome service roads may serve as emergency access roads when they are suitably
located and constructed.

14(1)-9.2.35 Emergency access roads should be capable of supporting the heavies
vehicles which will use them, and be usable in all weather conditions. Roads within 90
m of a runway should be surfaced to prevent surface erosion and the transfer of debris
to the runway. Sufficient vertical clearance should be provided from overhead
obstructions for the largest vehicles.

14(1)-9.2.36 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
should be placed at intervals of about 10 m.

Fire stations

14(1)-9.2.37 All rescue and fire fighting vehicles should normally be housed in a fire
station. Satellite fire stations should be provided whenever the response time cannot be
achieved from a single fire station.

14(1)-9.2.38 The fire station should be located so that the access foueeand fire
fighting vehicles into the runway area is direct and clear, requiring a minimum number
of turns.

Communication and alerting systems

14(1)-9.2.39 A discrete communication system should be provided linking a fire station
with the controltower, any other firestation on the aerodrome and the rescue and fire
fighting vehicles.

14(1)-9.2.40 An alerting system for rescue and fire fighting personnel, capable of being

operated from that station, should be provided at a fire station, any other fire station on
the aerodrome anthe aerodrome control tower.
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Number of rescue and fire fighting vehicles
14(1)-9.2.41 The minimum number of rescue and fire fighting vehicles provided at an
aerodrome shoulfle in accordance with the following tabulation:

Noted Guidance on minimum characteristics escue and fire fighting vehicles is given in the
Airport Services Manual (Doc 9137), Part 1

Aerodrome category Rescue and fire fighting vehicles
1 1
2 1
3 1
4 1
5 1
6 2
7 2
8 3
9 3

10 3

Personnel

14(1)-9.2.42 All rescue and fire fighting personnel shall be properly traitwederform

their 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 iatube
aerodrome, including presstied fuel fires.

Note 18 Guidance ¢ assist theAerodrome Operatorg) providing proper training is given in
Attachment A, Sectior8land the Airport Services Manual (Doc 9137), Part 1.

Note 20 Fires associated with fuel discharged under very high pressure from a ruptured fuel
tankareko wn as FHperde sfsuerle fireso.

14(1)-9.2.43The rescue and fire fighting personnel training programme shall include
training in human performance, includitegm coordination.

Noted Guidance material to design training programmes on human performance and team
coordnation can be found in the Human Factors Training Manual (Doc 9683).

14(1)-9.2.44 During flight operations, sufficient trained and competent personnel should

be designated to be readily available to ride the rescue and fire fighting vehicles and to
operate the equipmé at maximum capacity. These personnel should be deployed in a
way that ensures that minimum response times can be achieved and that continuous agent
application at the appropriate rate can be fully maintained. Consideration should also be
given for personel to use hand lines, ladders and other rescue and fire fighting
equipment normally associated with aircraft rescue and fire fighting operations.

14(1)-9.2.45 In determining the minimum number of rescue and fire fighting personnel
required, a task resource analysghould be completed and the level of staffing
documented in the Aerodrome Manual.

Noted Guidance on the use of a task resource analysis can be found in the Airport Services
Manual (Doc 9137), Part 1.
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14(1)-9.2.46 All responding rescue and fire fighting personnel shallprovided with
protective clothing and respiratory equipment to enable them to perform their duties in
an effective manner.

14(1)-9.3 Disabled aircraft removal

Noted Guidance on removal of a disabled aircraft, including recovery equipment, is given in
the Airpat Services Manual (Doc 9137), Part 5. See alsecraft Accident and Incident
Regulationi Gazette Notification No.1742/19 dated"2E&nuary 2012 oncerning protection of
evidence, custody and removal of aircraft.

14(1)-9.3.1 A plan for the removal of an aircraft sibled on, or adjacent to, the
movement area shoulie established for an aerodrome, and a coordinator designated to
implement the plan, when necessary.

14(1)-9.3.2 The disabled aircraft removal plan should be based on the characteristics of
the aircraft thatmay nornally be expected to operate at the aerodrome, and include
among other things:

a) a list of equipment and personnel on, or in the vicinity of, the aerodrome which
would be available for such purposand

b) arrangements for the rapid receipt of aircraft recoveguipment kits available
from other aerodromes.

14(1)-9.4  Wildlife strike hazard reduction

Noted The presence of wildlife (birds arather animals) on and in the aerodrome vicinity
poses a serious threat to aircraft operational safety.

14(1)-9.4.1. The wildlife strike hazardm or in the vicinity of, an aerodrome shall be
assessed through:

a)the establishment of a national procedure for recording and reporting wildlife
strikes to aircraft;

b) the collection of information from aircraft operators, aerodrome personnel and
other soures on the presence of wildlife on or around the aerodrome constituting
a potential hazard to aircraft operations; and

c) an ongoing evaluation of the wildlife hazard by competent personnel.

Noted Seemplementing Standard 2&8hapter 5

14(1)-9.4.2. Airport operator shalmaintain a data base afildlife strikes and the
wildlife strike reports shall be provided to the Director General of Civil Aviation on
monthly basis. The Director General of Civil Aviation will compile and forward the
reports to the ICAO for inclusiomithe ICAO Bird Strike Information System (IBIS)
database.

Noted The IBIS is designed to collect and disseminate information on wildlife strikes to
aircraft. Information on the system is included in the Manual on the ICAO Bird Strike
Information SystemBIS) (Doc 9332).
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14(1)-9.4.3. The arodromeoperatorshall take actiorto decrease the risk to aircraft
operations by adopting measures to minimize the likelihoaolb$ions between wildlife
and aircraft.

Noted Procedures on the management of wildlife hazardsand within the vicinity of
aerodromes, including the establishment of a wildlife hazard management programme (WHMRP),
wildlife risk assessment, landse management and personnel training, are specified in the
PANSAerodromes (Doc 9981), Part Il, Chaptersafhd 6. Further guidance is given in the
Airport Services Manual (Doc 9137), Part 3

14(1)-9.4.4. The arodromeoperatorshall take action to eliminate or to prevent the
establishment of garbage disposal dumpany other source which may attract wildlife

to the aerodrme, or its vicinity, unless an appropriate wildlife assessinéitates that

they are unlikely to create conditions conducive to a wildlife hazard problem. Where the
elimination of existingsites is not possible, tteerodrome operat@hall ensure thatny

risk to aircraft posed by these sites is assessed and reduesdldw as reasonably
practicable

14(1)-9.4.5. Aerodrome operator should give due consideration to aviation safety
concerns related to land developments in the vicinity of the aerodrome that may attra
wildlife.

14(1)-9.5 Apron management service

14(1)-9.5.1. When warranted by the volume of traffic and operating conditions, an
appropriate aprormanagement service should be provided on an apron by an aerodrome
ATS unit, by another aerodrome operating authoritypy®la co@erative combination of
these, in order to:

a) regulate movement with the objective of preventing collisions between aircratft,
and between aircraft and obstacles;

b) regulate entry of aircraft into, and coordinate exit of aircraft from, the apron with
the aerodome control tower; and

c) ensure safe and expeditious movement of vehicles and appropriate regulation of
other activities.

14()-9.5.2. When the aerodrome control tower does not participate in the apron
management servicprocedures should be established to facilitate diderly transition
of aircraft between the apron management unit ancéredrome control tower.

Noted Procedures on apron safety are specified in the RABI®dromes (Doc 9981).
Guidance on an apron management service is given in the Airport Seviaresl (Doc 9137),

Part 8, and in the Manual of Surface Movement Guidance and Control Systems (SMGCS) (Doc
9476).

14(1)-9.5.3. An apron management service shall be provided with radiotelephony
communications facilities.

14(1)-9.5.4. Where low visibility procedures are in effepgrsons and vehicles operating
on an apron shall be restricted to géssential minimum.
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Noted Guidance on related special procedures is given in the Manual of Surface Movement
Guidance and Control Systems (SMGCS) (Doc 9476).

14(1)-9.5.5. An emergency vehicle respondi to an emergency shall be given priority
over all other surface movement traffic.

14(1)-9.5.6. A vehicle operating on an apron shall:

a)give way to an emergency vehicle; an aircraft taxiing, about to taxi, or being
pushed or towed; and

b) give way to other vehicles in eardance with local regulations.

14(1)-9.5.7. An aircraft stand shall be visually monitored to ensure that the recommended
clearance distances are provided t@a@oraft using the stand.

Noted Procedures on the training of operational personnel and on apron saifiedy
operations, are specified in the PANSrodromes (Doc 9981), Part Il, Chapters 1 and 7.

14(1)-9.6  Ground servicing of aircraft

14(1)-9.6.1Fire extinguishing equipment suitable for at least initial intervention in the
event of a fuel fire and personnel trained in its usdl $e readily available during the
ground servicing of an aircraft, and there shall be a means of quickly sumntloaing
rescue and fire fighting service in the event of a fire or major fuel spill.

14(1)-9.6.2When aircraft refuelling operations take place while @agers are
embarking, on board or disembarking, growetgiipment shall be positioned so as to
allow:

a) the use of a sufficient number of exits for expeditious evacuation; and

b) a ready escape route from each of the exits to be used in an emergency.

14(1)-9.7  Aerodrome vehicle operations

vehicle/equipment safety requirements, including detailed personnel training, are specified i

Note 16 Procedures on the establishment of an airside driver permit (ADP) scheme andr‘
the PANSAerodromes (Doc 9981), Part I, Chapter 9.

Note 20 Guidance on aerodrome vehicle operations is contained in Attachment A, S&tion 1
and on traffic rules and regulations for vehicles in the Manual of Surface Movement Guidance
and Control Systems (SMGCS) (Doc 9476).

Note 30 It is intended that roagllocated on the movement area be restricted to the exclusive
use of aerodrome personnel and other authorized persons, and that access to the public
buildings by an unauthorized person will not require use of such roads.
14(1)-9.7.1. A vehicle shall be operated:

a) on a nanoeuvring area only as authorized by the aerodrome control tower; and

b) on an apron only as authorized by the appropriate designated authority.

14(1)-9.7.2. The driver of a vehicle on the movement area shall comply with all
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mandatory instructions conveyed by markiags signs unless otherwise authorized by:
a) the aerodrome control tower when on the manoeuvring area; or
b) the appropriate designated authority when on the apron.

14(1)-9.7.3. The driver of a vehicle on the movement area shall comply with all
mandatory instructions conveybg lights.

14(1)-9.7.4. The driver of a vehicle on the movement area shall be appropriately trained
for the tasks to be performed and shkalinply with the instructions issued by:

a) the aerodrome control tower, when on the manoeuvring area; and
b) the appropriate designatauthority, when on the apron.

14(1)-9.7.5. The driver of a radiequipped vehicle shall establish satisfactory-imay

radio communication with the aerodrome control tower before entering the manoeuvring
area and with the appropriate designated authority beforergntee apron. The driver

shall maintain a continuous listening watch on the assigned frequency when on the
movement area.

14(1)-9.8  Surface movement guidance and control systems
Application

14(1)-9.8.1. A surface movement guidance and contsgstem (SMGCS)hall be
provided aan aerodrome.

Noted Guidance on surface movement guidance and control systems is contained in the
Manual of Surface Movement Guidance and Control Systems (SMGCS) (Doc 9476).

Characteristics

14(1)-9.8.2. The design of a surface movement guidance and control syisberia sake
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.

14(1)-9.8.3. The visual aid components oh &EMGCSi.e. markings, lights and signs,
should be designed to conform with the relevant specifications in 5.2, 5.3 and 5.4,
respectively.

14(1)-9.8.4. An SMGCSshould be designed to assist in the prevention of inadvertent
incursions of aircraft and vehicles onto an active ragw

14(1)-9.8.5. The system should be designed to assist in the prevention of collisions
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between aircraft, andetween aircraft and vehicles or objects, on any part of the
movement area.

Noted Guidance on control of stop bars through induction loops and on a viaMahd
guidance and control system is contained in the Aerodrome Design Manual (Doc 9157), Part 4.

14(1)-9.8.6. Where @ SMGCSis provided by selective switching of stop bars and
taxiway centre line lights, the following requirements shall be met:

a) taxiway routes whiclare indicated by illuminated taxiway centre line lights shall be
capable of being terminated byilominated stop bar;

b) the control circuits shall be so arranged that when a stop bar located ahead of an
aircraft is illuminated, the appropriate sectiortafiway centre line lights beyond
it is suppressed; and

c) the taxiway centre line lights are activated ahead of an aircraft when the stop bar is
suppressed.

Note 10 See Sections 5.F.Jand 5.3.20or specifications on taxiway centre line lights and stop
bars, respectively.

Note 20 Guidance on installation of stop bars and taxiwayttine lights in SMGC$® given
in the Aerodrome Design Manual (Doc 9157), Part 4.

14(1)-9.8.7. Surface movement radar for the manoeuvring area should be provided at an
aerodromeintendedfor use in runway visual range conditions less than a value of 350
m.

14(1)-9.8.8. Surface movement radar for the manoeuvring area should be provided at
an aerodrome other than that in 9.8.7 when traffic density and operating conditions are
such that regularity of trlic flow cannot be maintained by alternative procedures and
facilities.

Noted Guidance on the use of surface movement radar is given in the Manual of Surface
Movement Guidance and Control Systems (SMGCS) (Doc 9476) and in the Air TraffiesServi
Planning Manual (Doc 9426).

14(1)-9.9  Siting of equipment and installations on operational areas

Note 18 Requirements for obstacle limitation surfaces are specified in 4.2.

Note 20 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. Guidance on the frangible design of visual anevismal aids for navigation is
given in the Aerodrome Design Manual (Doc 9157), Part 6.

14(1)-9.9.1. Unless its funabn requires it to be there for air navigationfor aircraft
safetypurposes, no equipment or installation shall be:

a) on a runway strip, a runway end safety area, a taxiway strip or within the
distances specified in Tablel3 column 11if it would endager an aircraft; or

b) on a clearway if it would endanger an aircraft in the air.
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14(1)-9.9.2. Any equipment or installation required for air navigationfor aircraft
safetypurposes which must be located:

a) on that portion of a runway strip within:
1) 75 m of the runway cere line where the code number is 3 or 4; or

2) 45 m of the runway centre line where the code number is 1 or 2; or

b) on a runway end safety area, a taxiway strip or within the distances specified in
Table 3 1; or

c) on a clearway and which would endanger acrait in the air;
shall be frangible and mounted as low as possible.

14(1)-9.9.3. Any equipment or installation required for air navigatiam for aircraft
safetypurposes which must be located on the-gmded portion of a runway strip should
be regarded asraobstacle and should be frangible and mounted as Iqrossible.

Noted Guidance on the siting of navigation aids is contained inAti@drome Design Manual
(Doc 9157), Part 6

14(1)-9.9.4. Unless its function requires it to be there for air navigatioor aircrdt
safetypurposes, no equipment or installation shall be locaiddn 240 m from the end
of the strip and within:

a) 60 m of the extended centre line where the code number is 3 or 4; or
b) 45 m of the extended centre line where the code number is 1 or 2;
of a precision approach runway category I, Il or Ill.

14(1)-9.9.5. Any equipment or installation required for air navigationfor aircraft
safetypurposes which must be located on or near a strip of a precision approach runway
category |, 1l or 1ll and which:

a.is situaed within 240 m from the end of the strip and within:

i. 60 m of the extended runway centre line where the code number
Is 3 or4;or

ii. 45 m of the extended runway centre line where the code number
is1lor2;or

b. Penetratethe inner approach surface, the intransitional surface or the balked
landing surfaceshall be frangible and mounted as low as possible.

14(1)-9.9.6. Any equipment or installation required for air navigation for aircraft
safetypurposeswvhich is an obstacle aperational significance in accordanweath 4.2.4,
4.2.11, 4.2.20 or 4.2.27 should be frangible and mounted as low as possible.
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14(1)-9.10 Fencing

Application

14(1)-9.10.1 A fence or other suitable barrier shall be provided on an aerodrome to
prevent the entrance to the movement areanimals large enough toe a hazard to
aircraft.

14(1)-9.10.2 A fence or other suitable barrier shall be provided on an aerodrome to deter
the inadvertent or premeditated acoesan unauthorized person onto a fpublic area
of the aerodrome.

Note 18 This is intended to include the barg of sewers, ducts, tunnels, etc., where necessary
to prevent access.

Note 28 Special measures may be required to prevent the access of an unauthorized person to
runways or taxiways which overpass public roads.

14(1)-9.10.3 Suitable means of protection shall bevided to deter the inadvertent or
premeditated access of unauthorized perstwagground installations and facilities essential
for the safety of civil aviation located off the aerodrome.

Location

14(1)-9.10.4 The fence or barrier shall be located so asejparate the movement area
and other facilities or zones on the aerodrome vital to the safe operation of aircraft from
areas open to public access.

14(1)-9.10.5 When greater security is thought necessary, a cleared area should be
provided on both sidesf the fence obarrier to facilitate the work of patrols and to make
trespassing more difficult. Consideration should be given tgtbeision of a perimeter

road inside the aerodrome fencing for the use of both maintenance personnel and security
patrols.

14(1)-9.11 Security lighting

At an aerodrome where it is deemed desirable for security reasons, a fence or other
barrier provided for the protection of international civil aviation and its facilities should
be illuminated at a minimum essential lev@bnsideration should be gineo locating

lights so that the ground area on both sides of the fence or barrier, particulatcass
points, is illuminated.

14(1)-9.12 Autonomous runway incursion warning system

Note 18 The inclusion of detailed specifications for an autonomous runwaysiocuwarning
system (ARIWS) in thissection is not intended to imply that an ARIWS has to be provided at an
aerodrome.

Note 20 The implementation of an ARIWS is a complex issue deserving careful consideration
by aerodrome operators,air traffic servicesdaBtates, and in coordination with the aircraft
operators.

Note 38 Attachment A, Section 21, provides a description of an ARIWS and information on its
use.
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Characteristics

14()-9.12.1 Where an ARIWS is installed at an aerodrome

a). it shall provide autonomous @etion of a potential incursion or of the occupancy of
an active runway and a direct warning to a flight crew or vehicle operator;

b). it shall function and be controlled independently of any other visual system on the
aerodrome;

c). its visual aid compnents, i.e. lights, shall be designed to conform with the relevant
specifications in 5.3; and

d). failure of part or all of it shall not interfere with normal aerodrome operations. To
this end, provision shall be made to allow the ATC unit to partialigntirely shut down
the system.

Note 10 An ARIWS may be installed in conjunction with enhanced taxiway centre line
markings, stop bars or runway guard lights.

Note 20 It is intended that the system(s) be operational under all weather conditions,imgclud
low visibility.

Note 30 An ARIWS may share common sensory components of an SMGCSMGES,
however, it operates independently of either system.

14()-9.12.2 Where an ARIWS is installed at an aerodrome, information on its
characteristics and status shall be pfed to the appropriate aeronautical information
services for promulgation in the AIP with the description of the aerodrome surface
movement guidance and control system and markings as specif&aan

Noted Detailed specifications concerning the Adre corained in PANSAIM (Doc 10066).
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CHAPTER 10. AERODROME MAINTENANCE
14(1)-10.1 General

14()-10.1.1 A maintenance programme, including preventive maintenance where
appropriate,shall be established at an aerodrome to maintain facilities in a condition
which does not imair the safety, regularity or efficiency air navigation

Note 18 Preventive maintenance is programmed maintenance work done in order to prevent a
failure or degradation of facilities.

Note 20 AiFaci |l itiesodo are intendeds,visal aids,denaind,e s
drainage systemelectrical systemand buildings.

14(1)-10.1.2 The design and application of the maintenance programme should observe
Human Factorsprinciples.

Notel.d Guidance material on Human Factors principles can be found in the Hiactors
Training Manual (Doc 9683and in the Airport Services Manual (Doc 9137), Pad 8Airport
Operational Services

Note 28 General principles and procedures on the training of aerodrome personnel, including
training programmes and competence checke specified in the PANSerodromes (Doc
9981).

14(1)-10.2 Pavements

14(1)-10.2.1 The surfaces of all movement areas including pavements (runways,
taxiways and aprons) and adjacent areas dballinspected and their conditions
monitored regularly as part of an aerodrome pméve and corrective maintenance
programme with the objective of avoiding and eliminating &mgign object debris
(FOD) that might cause damage to aircraft or impair the operation of aircraft systems.

Note 10 See 2.9.3 for inspections of movement areas.

Note 28 Procedures on carrying out daily inspections of the movement area and control of
FOD are given in the PANSerodromes (Doc 9981), the Manual of Surface Movement
Guidance and Control Systems (SMGCS) (Doc 9476) and the Advanced Surface Movement
Guidance and Control Systems$MGCS) Manual (Doc 9830).

Note 38 Additional guidance on sweeping/cleaning of surfaces is contained in the Airport
Services Manual (Doc 9137), Part 9.

Note 40 Guidance on precautions to be taken in regard to the surfaceoafdsrs is given in
Attachment A, Sectid) and the Aerodrome Design Manual (Doc 9157), Part 2.

Note 58 Where the pavement is used by large aircraft or aircraft with tire pressures in the
upper categories referred to in 2.6.6 c¢), particular attentionusthdoe given to the integrity of
light fittings in the pavement and pavement joints.

14(1)-10.2.2 The surface of a runway shall be maintained in a condition such as to
prevent formation of harmful irregularities.

Noted See Attachment A, Section 5.

Page2400f 355 4™ Edition Rev 01 227 November 2022

u




Attachment NolS-2022AE-002-Att

14(1)-10.2.3 A paved runway shbhbe maintained in a condition so as to provide surface
friction characteristics at or above the minimum friction lespecifiedin the Table10-1
below.

Table 101. Runway Surface Condition Levels

Test tire Design
Test water objective Maintenance Minimum
Pressure lest speed depth for new planning friction
T'est equipment T'ype (kPa) (km/h) {(mm) surface level level
() (2) (3 (4) (5 16) (N
Mu-meter Trailer A\ 70 65 1.0 0.72 0.52 042
A 70 95 1.0 0,60 .38 .26
Skiddometer Trailer B 210 65 1.0 0.82 0.60 0.50
B 210 95 1.0 0,74 047 034
Surface Friction B 210 65 10 0,82 0,60 0.50
Tester Vehicle B 210 95 10 0.74 047 0.34
Runway Friction B 210 65 1.0 0,82 0.60 0.50
Tester Vehicle B 210 95 1.0 0.74 0.54 041
TATRA Friction B 210 63 1.0 0.76 0,57 0.48
Tester Vehiclke B 210 95 1.0 0.67 052 0.42
RUNAR B 210 65 1.0 0.69 0.52 045
Trailer B 210 95 1.0 0.63 0.42 0.32
GRIPTESTER C 140 65 1.0 0.74 053 043
Trailer C 140 95 1.0 0.64 0.36 0.24

Noted Assessment, Measurement and Repgriof Runway Surface Conditions (Cir 329)
contains further information on this subject

14(1)-10.2.4 Runway surface friction characteristics for maintenance purposes shall be
periodically measured with a continuous friction measuring device usingvesiig
featuresand documented. The frequency of these measurements shall be sufficient to
determine the trend of the surface friction characteristics of the runway.

Note 10 guidance on evaluating the runway surface friction characteristics is provided in
Assessment, Meurement and Reporting of Runway Surface Conditions (Cir 329).

Note 20 the objective of 10.2.3 to 10.2.7 and 10.2.9 is to ensure that the surface friction
characteristics for the entire runway remain at or above a minimum friction level speciftesl
table 101.

14(1)-10.2.5when runway surface friction measurements are made for maintenance
purposes using a seffetting continuous friction measuring device, the performance of
the device shall meet the standard set or agreed as per Tdble 10

14(1)-10.2.6 personnel measumy runway surface friction required in 10.2.5 shall be
trained to fulfil their duties

14(1)-10.2.7 Corrective maintenance action shall be taken to prevent the runway surface
friction characteristics for either the entire runway or a portion thereof from falling/belo
a minimum friction level specified in Table -0

Noted A portion of runway in the order of 100 m long may be considered significant
for maintenance or reporting action.
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14(1)-10.2.8 The runway surface should be visually assessed, as necessary, under
natural or smulated rain conditions for ponding or poor drainage and where required,
corrective maintenance action taken.

14(1)-10.2.9 When a taxiway is used by turbieagined aeroplanes, the surface of the
taxiway shoulders should be maintained so as to be free of any looss ©r other
objects that could be ingested by the aeroplane engines.

Noted Guidance on this subject is given in the Aerodrome Design Manual (Doc 9157), Part 2.

14(1)-10.3 Removal of contaminants

14(1)-10.3.1Snow, slush, ice, standing water, mud, dust, sand, oil, rdspsits and
other contaminants shall be removed from the surface of runways in use as rapidly and
completely as possible to minimize accumulation.

Noted The above requirement does not imply that winter operations on compacted snow and
ice are prohibite. informationon snow removal and ice control and removal of other
contaminants is giveRANSAerodrome (Doc 9981)

14(1)-10.3.2 Taxiways should be kept clear of snow, slush, ice, etc., to the extent
necessary to enable aircraft to be taxied to and from an opetrunway.

14(1)-10.3.3 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.

14(1)-10.3.4 Whenever the clearance of snow, slush, ice, etc., from the variousoparts
the movement area cannot be carried out simultaneously, the order of priority after the
runway(s) in use should be set in consultation with the affected parties such as rescue
andfirefighting service and documented in a snow plan.

Note 1.0 SeePANSAIM (Doc 10066) Appendix Part 3, AD 1.2.2 for information to be
promulgated in an AIP concerning a snow plan. The Aeronautical Infm8&ervices Manual
(Doc 8126)contains guidance on the description of a snow plan including general policy
concerning perational priorities established for the clearance of movement areas.

14(1)-10.3.5Chemicals to remove or to prevent the formation of ice and frost on
aerodromepavements should be used when conditions indicate their use could be
effective. Caution should be exesdsin theapplication of the chemicals so as not to
create a more slippery condition.

Noted information on the use of chemicals for aerodrome pavements is given in the PANS
Aerodromes (Doc 9981).

14(1)-10.3.6Chemicals which may have harmful effects on aircrafpavements, or

chemicals which may have toxic effeds the aerodrome environment, shall not be
used.
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14(1)-10.4 Runway pavement overlays

Noted The following specifications are intended for runway pavement overlay projects when
the runway is to be returngdmpoarily to an operational status beforesurfacing is complete.

This maynecessitat 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.

14(1)-10.4.1 The longitudinal slope of the temporary ramp, measured with reference to
the existing runway surface or previameerlay course, shall be:

a. 0.5to 1.0 per cent for overlays up to and including 5 cm in thickness; and

b. not more than 0.5 peent for overlays more than 5 cm in thickness.

14(1)-10.4.2 Overlaying should proceed from one end of the runway toward the other
end so that baseoh runway utilization most aircraft operations will experience a down
ramp.

14(1)-10.4.3 The entire width of the runway shoulte overlaid during each work
session.

14(1)-10.4.4Before a runway being overlaid is returned to a temporary operational
status, a runway centre line markiognforming to the specifications in Section 5.2.3
shall be provided. Additionally, the location of any tengpgrthreshold shalbe
identified by a 3.6 m wide transverse stripe.

14(1)-10.4.5The overlay should be constructed and maintained above the minimum
friction level specified in 10.2.3.

14(1)-10.5 Visual aids

Note 1.0 These specifications are intended to define the maintenpadermance level
objectives. They are not intended to define whether the lighting system is operationally out of
service.

Note 20 The energy savings of light emitting diodes (LEDs) are due in large part to the fact
that they do not produce the infrad heat signature of incandescent lamps. Aerodrome
operators who have come to expect the melting of ice and snow by this heat signature may wish
to evaluate whether or not a modified maintenance schedule is required during such conditions,
or evaluate the patble operational value of installing LED fixtures with heating elements.

Note 38 Enhanced vision systems (EVS) technology relies on theredrdeat signature
provided by incandescent lightintfs 28 protocols provide an appropriate means of notifying
aerodrome users of EVS when lighting systems are converted to LED.

14 (1)-10.5.1 A light shall be deemed to be unserviceable when the main beam average
intensity is less than 50 per cent of thalue specified in the appropriate figure in
Appendix 2. For light units wére the designed main beam average intensity is dbeve
value shown in Appendix 2, the 50 per cent value shall be related to that design value.

14 (1):10.5.2 A system of preventive maintenance of visual aids shall be employed to
ensure lighting and marking systemiabllity.
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Noted Guidance on preventive maintenance of visual aids is given irAitipert
Services ManuglDoc 9137), Part 9.

14 (1)-10.5.3 The system of preventive maintenance employed for a precision approach
runway category Il or Il should include at least thedaling checks:

a.visual inspection and #ield measurement of the intensity, beam spread and
orientation of lights included in the approach and runway lighting systems;

b.control and measurement of the electrical characteristics of each circuitry
included inthe approach and runway lighting systems; and

c. control of the correct functioning of light intensity settings used by air traffic
control.

14 (1)-10.5.4 In-field measurement of intensity, beam spread and orientation of lights
included in approach and runway lighting syms for a precision approach runway
category Il or Il should be undertaken by measuring all lights, as far as practicable, to
ensure conformance with the applicable specification of Appendix 2.

14 (1»10.5.5 Measurement of intensity, beam spread and orientatiorglfslincluded

in approach andunway lighting systems for a precision approach runway category Il
or Il should be undertaken using a mobile measuring unit of sufficient accuracy to
analyse the characteristics of the individual lights.

14 (1>10.5.6 The frequency of nasurement of lights for a precision approach runway
category Il or Il should be based on traffic density, the local pollution level, the reliability
of the installed lighting equipment and the continuassessment of the results of the in
field measurenm@s but, in any event, should not be less than twice a year for in
pavemenlights and not less than once a year for other lights.

14 (1)-10.5.7 The system of preventive maintenance employed for a precision approach
runway category Il or lll shall have as its objectikiat, during any period of category Il

or Il operations, all approach and runway lights are serviceable and that, @vent, at
least:

a. 95 per cent of the lights are serviceable in each of the following particular
significant elements:
1) precision apprach 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 thpreach lighting system beyond
450 m; and

d. 75 per cent of the lights are serviceable in the runway end lights.

In order to provide continuity of guidance, the allowable percentage of unserviceable
lights shall not be permitted in such a way as to altelbtisec pattern of the lighting
system. Additionally, an unserviceable light shall not be permitted adjacent to another
unserviceable light, except in a barrette or a crossbar where two adjacent unserviceable
lights may be permitted.
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Noted With respect to &rrettes, crossbars and runway edge lights, lights are considered to be
adjacent if located consecutively and:

0 laterally: in the same barrette or crossbar; or

o8 longitudinally: in the same row of edge lights or barrettes.

14 (1)-10.5.8 The system of preventive maintenaremployed for a stop bar provided
at a runwayholding position used igonjunction with a runway intended for operations
in runway visual range conditions less than a value of 350 m shall haialltvang
objectives:

a)no more than two lights will remaimserviceable; and

b)two adjacent lights will not remain unserviceable unless the light spacing is
significantly less than that specified.

14 (1)-10.5.9 The system of preventive maintenance employed for a taxiway intended
for use in runway visual range conditioless tlan a value of 350 m shall have as its
objective that no two adjacent taxiway centre line lights be unserviceable.

14 (1)-10.5.10The system of preventive maintenance employed for a precision approach
runway category | shall have as wbjective that, during any perioof category |
operations, all approach and runway lights are serviceable and that, in anyatleat

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 ede lights; and

d) runway end lights.

In order to provide continuity of guidance an unserviceable light shall not be permitted
adjacent to another unserviceable lightess the light spacing is significantly less than
that specified.

Noted In barrettes and ayssbars, guidance is not lost by having two adjacent
unserviceable lights.

14 (1):10.5.11The system of preventive maintenance employed for a runway meant for
takeoff in runway visual range conditions less than a value of 550 m shall have as its
objective that, duringrey period of operations, all runway lights are serviceable and that
in any event:

a.at least 95 per cent of the lights are serviceable in the runway centre line lights
(where provided) and in the runway edge lights; and

b. at least 75 per cent of the light® aerviceable in the runway end lights.

In order to provide continuity of guidance, an unserviceable light shall not be permitted
adjacent to another unserviceable light.

14 (1)-10.5.12 The system of preventive maintenance employed for a runway meant for
takeoff in runway visual rangeonditions of a value of 550 m or greater shall have as its
objective that, during any period of operations, all runway lightsemaceable and that,
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in any event, at least 85 per cent of the lights are serviceable in the radgayights

and runway end lights. In order to provide continuity of guidance, an unserviceable light
shall not be permitted adjacent to another unserviceable light.

14 (1)-10.5.13 During low visibility procedures thaerodrome operatoshouldrestrict
construction omaintenance activities in the proximity of aerodrome electrical systems.
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APPENDIX 1. COLOURS FOR AERONAUTICAL
GROUND LIGHTS,
MARKINGS, SIGNS AND PANELS

14(1)APP-1.General

Note - The following specifications define the chromaticity limits of colours to be fased
aeronautical ground lights, markings, signs and panels. The specifications are in accord with the
1983 specifications of the International Commission on Illumination (EXEgpt for the colour
orange in Figure A2.

It is not possible to establish spfcations for colours such that there is no possibility of
confusion. For reasonably certanecognition, it is important that the eye illumination be well
above the threshold of perception, that the colour not be greatly modified by selective
atmosphed attenuations and that the observer s
of confusion of colour at an extremely high level of eye illumination such as may be obtained from
a highintensity source at verglose range. Experience indicates tlsatisfactory 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 InternationaCommission on lllumination (CIE) at its Eighth Sessiat
Cambridge, England, in 1931.*

The chromaticities for solid state lighting (e.g. LED) are based upon the boundaries given in the

standard S 004/20010f the International Commission on Illlumination (CIE), extapthe blue
boundary of white

14(1)APP-2. Colours for aeronautical ground lights

14()APP-2.1 Chromaticities

14(DAPPR2.1.1.The chromaticities of aeronautical ground lighith filamenttype light
sourceshall be within the following boundaries:

CIE Equations (see Figure AlR):
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a)

b)

c)

d)

e)

Red

Purple boundary
Yellow boundary
Yellow boundary

Attachment NolS-2022AE-002-Att

y =0.980 — x
y = 0.335, except for visual approach slope indicator systems
y = 0.320, for visual approach slope indicator systems

Note.— See 5.3.5.15 and 5.3.5.31.

Yellow

Red boundary
White boundary
Green boundary

Green

Yellow boundary
White boundary
Blue boundary

Blue

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

y =0.382
y =10.790 — 0.667x
y=x-0.120

x = 0.360 — 0.080y
x = 0.650y
y=0.390-0.171x

y = 0.805x + 0.065
y =0.400 —x
x = 0.600y + 0.133

x =0.500
x =0.285
y =0.440 and y = 0.150 + 0.640x
y =0.050 + 0.750x and y = 0.382

x =0.255 + 0.750y and y = 0.790 — 0.667x
x=0.285

y =0.440 and y = 0.150 + 0.640x

y =0.050 + 0.750x and y = 0.382

Noted Guidance on chromaticitghanges resulting from the effect of temperature on
filtering elements is given in the Aerodrome Design Manual (Doc 9157), Part 4.
14(1)APR-2.1.2Where dimming is not required, or where observers with defective colour
vision must be able determine the colour of thaght, green signals should be within

the following boundaries:
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Yellow boundary y = 0.726- 0.726x
White boundary x = 0.650y
Blue boundary y =0.390- 0.171x

Noted Where the colour signal is to be seen from long range, it has been the practice
to use colours within the boundaries of 2.1.2.

14(1)APR2.1.3Where increased certainty of recognitifiom whiteis more important
than maximum visual range, green signals should be within the following boundaries:

Yellow boundary y =0.726i 0.726x

White boundary x = 0.625yi 0.041
Blue boundary y =0.390i 0.171x
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14(1)APP-2.2.Discrimination between lights having filament-type
sources

14(DAPR2.2.11f there is a requirement to discriminate yellow and white from each
other, they should be displayed in close proximity of timgpaces as, for example, by
being flashed successively from the same beacon.

14(DAPR2.2.2 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 should not exceeal value of 0.40.

Noted The limits of white have been based on the assumption that they will be used in
situations in which the characteristics (colour temperature) of the light source will be
substantially constant.

14()APPR2.2.3 The colour variable white is intenddgo be used only for lights that are
to be varied in intensity, e.g. to avoid dazzling. If this colour is to be discriminated from
yellow, the lights should be so designed and operated that:

a. the x coordinate of the yellow is at least 0.050 greater than xh
coordinate of the white; and

b. the disposition of the lights will be such that the yellow lights are
displayed simultaneously and in close proximity to the white lights.

14(1)APP-2.3.Chromaticities for lights having a solid state light source

14(DAPPR2.3.1The chromaticities foaeronautical ground lights with solid state light
sources, e.g. LEDs, shall be within the following boundaries:

CIE Equations (see Figure Alb):
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a) Red
Purple boundary y=0.980 —x
Yellow boundary y = 0.335, except for visual approach slope indicator systems
Yellow boundary y = 0.320, for visual approach slope indicator systems

Note.— See 5.3.5.15 and 5.3.5.31.

b) Yellow
Red boundary y =0.387
White boundary y=0.980 —x
Green boundary y=0.727x + 0.054

c) Green (also refer to 2.3.2 and 2.3.3)

Yellow boundary x=0.310
White boundary x = 0.625y — 0.041
Blue boundary y = 0.400
d) Blue
Green boundary y=1.141x - 0.037
White boundary y=0.400 -y
Purple boundary x=0.134 + 0.590y
e) White
Yellow boundary x = 0.440
Blue boundary x=0.320
Green boundary y=0.150 + 0.643x
Purple boundary y=0.050 + 0.757x

f) Variable white
The boundaries of variable white for solid state light sources are those of e) White above.

14(DAPPR2.3.2Vhere observers with defective colour vision must be able to determine
the colour othe light, green signals should be within the following boundaries

Yellow boundary v=0.726 —0.726x
White boundary x=0.625y—-0.041
Blue boundary v =10.400

14()APR2.3.3n order to avoid a large variation of shades of green, if colours within
the boundaries below are selected, colours within the boundaries of 2.3.2 should not be
used

Yellow boundary x=0.310
White boundary x =0.625y - 0.041
Blue boundary y=0.726 —0.726x
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14(1)APP-2.4. Colour measurement for filamenttype and solid state
type light sources

14(DAPR2.4.1 The colour of aeronautical ground lights shall be verified as being
within the boundaries specified in Figure-Al, as appropriate by measurement at five
points within the area limiteby 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 ad 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 outermost isocandela curve to
engire that there is no colour shift that might cause signal confusion to the pilot.

Note 18 For the outermost isocandela curve, a measurement of colour coordinates should be
made and recorded for review and judgement of acceptability bRiteetor Generalof Civil
Aviation

Note 28 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 lights at
significantly wide runwayolding positions). In sucimstances, théirector General of Civil
Aviationshould assess the actual application andgtessary require a check of colour shift

at angular ramges beyond the outermost curve.

14(DAPPR2.4.2 In the case of visual approach slope indicator systems and other light
units having a colour transition sector, the colairall be measured at points in
accordance with 2.4.1, except that the colour areas shall be treated separately and no
point shallbe within 0.5 degrees of the transition sector.

14()APP-3.Colours for markings, signsand panels

Note 18 The specifications of surface colours given below apply only to freshly coloured
surfaces. Colours used for markings, signs and panels usually change with time and therefore
require renewal.

Note 20 Guidance on surface colours is camed in the CIE document entitled
Recommendations for Surface Colours for Visual SignafiinBublication No. 32 (TG106)
1983.

Note 30 The specifications recommended in 3.4 for transilluminated panels are interim in
nature and are based on the CIE esifieations for transilluminated signs. It is intended that
these specifications will be reviewed and updated as and when CIE develops specifications for
transilluminated panels

14(1)APPR-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 under the following standard conditions:

a) angle of illumination: 45°;
b) direction of view: perpendicular to surface; and

¢) illuminant: CIE standal illuminant Dss.
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14(1)APR3.2. The chromaticity and luminance factors of ordinary colours for markings
and externallyilluminated signs and panels should be within the following boundaries
when determined under standard conditions.

CIE Equations (see Figure A):

a. Red
i. Purple boundary y = 0.345i 0.051x
ii. White boundary y = 0.910i X
lii. Orange boundary y =0.314 + 0.047x
iv. Luminance factor 3 =0.07 (mnm)

. Orange
i. Red boundary

y = 0.285 + 0.100x

ii. White boundary y = 0.940i X
lii. Yellow boundary y = 0.250 + 0.220x
iv. Luminance factor 3 =0.20 (mnm)

. Yellow

i. Orange boundary

y = 0.108 + 0.707x

ii. White boundary y = 0.910i X
iii. Green boundary y = 1.35xi 0.093
iv. Luminance factor 3 =0.45 (mnm)
White
i. Purple boundary y =0.010 + x
ii. Blue boundary y = 0.6107 x
iii. Green boadary y =0.030 + x
iv. Yellow boundary y = 0.7101 X
v. Luminance factor 3 =0.75 (mnm)
Black
i. Purple boundary y =x1 0.030
ii. Blue boundary y = 0.570i X
iii. Green boundary y = 0.050 + x
iv. Yellow boundary y = 0.7401 X
v. Luminance factor 3 =0.03 (max)

Yellowish green
i. Green boundary
ii. White boundary
iii. Yellow boundary

. Green

y=1317x+04
y = 0.910i x
y=0.867x+0.4

Yellow boundary x =0.313

White boundary y =0.243 + 0.670x
Blue boundary y =0.493i 0.524x
Luminance factor i =0.10 (mnm)

Noted The small separation between surface red and surface orange is not sufficient to
ensure the distinction of these colours when seen separately.
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14(APR3.3. The chromaticity and luminance factors of colours of retroreflective
materials for markings, signs and s should be within the following boundaries
when determined under standard conditions.

CIE Equations (see Figure AQ):

Red
Purple boundary y = 0.345i 0.051x
White boundary y =0.910i x
Orange boundary y =0.314 + 0.047x
Luminance factor 3 =003 (mnm)
Orange
Red boundary y = 0.265 + 0.205x
White boundary y =0.910i x
Yellow boundary y = 0.207 + 0.390x
Luminance factor 3 =0.14 (mnm)
Yellow
Orange boundary y = 0.160 + 0.540x
White boundary y =0.910i x
Green boundary y = 1.35xi 0.093
Luminance factor 3 =0.16 (mnm)
White
Purple boundary y =X
Blue boundary y = 0.6107 X
Green boundary y =0.040 + x
Yellow boundary y = 0.7107 X
Luminance factor 3 =0.27 (mnm)
Blue
Green boundary y =0.118 + 0.675x
Whiteboundary y =0.370i X
Purple boundary y = 1.65xi 0.187
Luminance factor 3 =0.01 (mnm)
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f) Green
Yellow boundary
White boundary
Blue boundary
Luminance fator

y =0.71171 1.22x

y =0.243 + 0.670x
y = 0.405i 0.243x
3 =0.03 (mnm)

14()APR3.4. The chromaticity and luminance factors of colours for luminescent or
transilluminated(internally illuminated) signs and panels should be within the following
boundaries when determined un&standard conditions.

CIE Equations (seEigure AL4):

a) Red
Purple y = 0.3457 0.051x
boundary y = 0.910i x
White boundary y =0.314 + 0.047x
Orange 3 =0.07 (mnm)
boundary
Luminance 5% (mnm
factor 20% (mnm
(day condition)
Relative
luminance)
to white (night
condition)

b) Yellow
Orange y =0.108 + 0.707x
boundary y = 0.910i X
White boundary y = 1.35x1 0.093
Green boundary 3 =0.45 (mnm)
Luminance
factor 30% (mnm
(day condition) 80% (max)
Relative
luminance)
to white (night
condition)

C) White
Purple y =0.010 + x
boundary y = 0.610i x
Blue boudary y =0.030 + x
Green boundary y = 0.710i x
Yellow 3 =0.75 (mnm)
boundary
Luminance 100%
factor
(day condition)
Relative
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luminance
to white (night
condition)

Black

Purple
boundary

Blue boundary
Green boundry
Yellow
boundary
Luminance
factor

(day condition)
Relative
luminance

to white (night
condition)

Green

Yellow
boundary :
White
boundary:
Blue boundary:
Luminance
factor:
Relative
luminance:

to white (night
conditions)
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y =xT1 0.030

y =0.5701 x

y = 0.050 + x
y = 0.7401 x

3 =0.03 (max)
0% (mnm)

2% (max)

x =0.313

y =0.243 + 0.670x
y = 0.493i 0.524x
i = 0.10 minimum
(day conditions)
5% (minimum)
30% (maximum)
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Figure Al-l1a.  Colours for aeronautical ground lights (filament-type lamps)
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Figure Al-1b. Colours for aeronautical ground lights (solid state lighting)
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Figure A1-2. Ordinary colours for markings and externally illuminated signs and panels
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Figure A1-3. Colours of retroreflective materials for markings, signs and panels
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Figure A1-4. Colours of luminescent or transilluminated (internally illuminated) signs and panels
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APPENDIX 2. AERONAUTICAL GROUND LIGHT CHARACTERISTICS

Degrees
vertical
| Minimum l
20 / 1000 cd T
/ r__Mnmmum
B I , B R Y P U R, 171 20000d
S AT T T e -/ H
— -
MrooTirz o= ~< N - Main beam
: B P g~ TN minimum
== 2T AT RS o~ SN 10000 ed |1
i // AT NC \_\ o i
8 Minimum
\ average /
s o A R e A "
NSNS e
25 T Al Al e NG T =TT 411 L7
15 H e ==l %:L = L Ri1 i,
0 - - ; o ~— >
=20 -15 =14 -10 -5 0 5 10 14 15 20 X
Degrees
horizontal
Notes:
x2 2 a 10 | 14 | 15
1. Curves calculated on formula =G
az = h? b | 565]65]| 85

2. Vertical setting angles of the lights shall be such that the following vertical coverage
of the main beam will be met:

distance from threshold  vertical main beam coverage

threshold to 315 m 0°*—11°

316 mto475m 0.5° —11.6°

476 mto 640 m 1.6° —12.5°

641 m and beyond 2.5" — 13.5° (as illustrated above)

3. Lights in crossbars beyond 22.5 m from the centre line shall be toed-in 2 degrees. All
other lights shall be aligned parallel to the centre line of the runway.

4. See collective notes for Figures A2-1 to A2-11 and A2-26.

Figure A2-1. Isocandela diagram for approach centre line light and crossbars (white light)
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Degrees
vertical
L1 I
Y —| Minimum
7/ 250 cd
—| Minimum
15 | 7 500 cd
145 H =+ +[+ [+ |+ I+ |
- [
HEHEEE T e S L Main beam
10 v.a )4 N Mminimum
/ [ ™\ 2 500 cd
Minimum
average
5 5000 cd
| I | |
I I I 1
15 s fo N b7
0.8 = i i !-"_ - Ll s vam ol s o stn & T !

20 -165-15 -115-10 -7 -5 0 5 7 10115 15165 20 %
Degrees
horizontal

Notes:
o8 em a |70 (|11.5]16.5
1. Curves calculated on formula i Yo 1
a® b2 b [50]60]|80

2. Toe-in 2 degrees

3. Vertical setting angles of the lights shall be such that the following vertical coverage
of the main beam will be met:

distance from threshold  vertical main beam coverage

threshold to 115 m 0.5° —10.5°
116 mto 215 m 1° —11°
216 m and beyond 1.5° — 11.5° (as illustrated above)

4. See collective notes for Figures A2-1 to A2-11 and A2-26.

Figure A2-2. Isocandela diagram for approach side row light (red light)
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Degrees
vertical
y [TT1
—| Minimum
1 500cd
~— Minimum
15l 7171 1000 cd
= .
14 ’a ‘N /V/
/’ Main beam
111'8 B l;’r- minimum
- ) 5000 cd
p. N\
Minimu
5 average
VA 10 000 cd——/H
\! Th [ 1] r ;‘
8 HNCOSCT T A |
-5  -10 9-75-55-5 0 555175 91 15 X
Degrees
horizontal
Notes:
. a |55(75|090

1. Curves calculated on formula

NNI E
+
c‘|*<
~
Il
==Y

2. Toe-in 3.5 degrees

3. See collective notes for Figures A2-1 to A2-11 and A2-26.

Figure A2-3. Isocandela diagram for threshold light (green light)
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Degrees
vertical
Y [T 11
Minimum
A~ 500 cd
y ~— Minimum
1 000 cd
15 / /
135 4ot e ¥ E Main beam
2 7 minimum
15 H =T === — = =t 5000 cd
10.5 H = I+ -%-—- — ~. E
10 | @ ‘7"\
[
4 Minimum
average
5 10 000 cd
N AL
0'8 L e , et |1 5
-165 -15 -11.5-10 -7 -5 0 5 7 10 15 15165 X
Degrees
horizontal
Notes:
g2 o2 a |7.0(115]16.5
1. Curves calculated on formula = +Y_ =1
az  b? b | 50]6.0] 8.0

2. Toe-in 2 degrees

3. See collective notes for Figures A2-1 to A2-11 and A2-26.

Figure A2-4. Isocandela diagram for threshold wing bar light (green light)
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Degrees
vertical
Y
14* Minimum
250 cd
,/ \\ Minimum
11'5"—_—'—"/"——_'—/'1’ — \//_ 90w
10 / d '/ \< /\\ Mo be
ain beam
9 / ,/ N\ \/f " minimum
[ | / // e S8 N\ L\ | 2500
[ |/ NP
; Minimum
aver:
| o
1
IH\VEAN DARYIN|
2 | \ \\ e e —E// A/ / |
| \ \‘\ // / |
0 RN ~ = A LT 1
-10 -85 7 -5 0 5 7 8.5 10 X
Degrees
horizontal
Notes:
2 y? a |50]|7.0]| 85
1. Curves calculated on formula _2+F=1 e (@8 (60 48
a 3

2. Toe-in 4 degrees

3. See collective notes for Figures A2-1 to A2-11 and A2-26.

Figure A2-5. Isocandela diagram for touchdown zone light (white light)
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Degrees
vertical
Y
f Minimum
/ » 250 cd
12 Vi  Minimum
- o~ Rl ) /— 500 cd
10 | » ></ T
95+ - —|—— -4 ] —|— - L __Main beam
/ A \\ 7 minimum
/ W '(‘ 2500 od
/ ,// N\\ /) ( \
: [1 |/ N[\
Minimum
average
5000 cd
l 'S
d |
AEVEAN PARYIN
0 | \ - al I
40 85 7 5 0 5 7 85 0T %
Degrees
horizontal
Notes:
o3 g2 a |[50]70]|85
1. Curves calculated on formula _+Y_ =1
a? b2 b |35[60]| 85

2. For red light, multiply values by 0.15.
3. For yellow light, multiply values by 0.40.

4. See collective notes for Figures A2-1 to A2-11 and A2-26.

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)
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Degrees
vertical
YTM'S j — _I_ |_ s i e S . == Minimum I
i — 500 cd for Cat. Il
18 350 i o ot 1A > 250 cdfor Cat |
| 125 cdforCat | // \< ™\ and Cat. |
and Cat. Il // // \\ \ Main beam minimum
2 500 cd for Cat. Ill
10 / N ,)(_12500dforCat.I
§ / \ |and Cat. I
/ ~
[ / \ \
Minimum average
g 5000 cd for Cat.
2 500 cd for Cat. |
| l and Cat. Il
I
| \ \ N /| / l X
0 IR ™~ ] / /1,
-0, <85 7 0 5 785 10T %
Degrees
horizontal
Notes:
4= 2 a | 5070 85
1. Curves calculated on formula _+Y_ =1
a®  b? b |45]|85] 10

2. Forred light, multiply values by 0.15.

3. For yellow light, multiply values by 0.40.

4. See collective notes for Figures A2-1 to A2-11 and A2-26.

Figure A2-7.

Isocandela diagram for runway centre line light

with 15 m longitudinal spacing (white light) and rapid exit

Page268of 355

taxiway indicator light (yellow light)

4t Edition Rev 01 224 November 2022




Attachment NolS-2022AE-002-Att

Degrees
vertical
Y
L Minimum
125 cd
10 ,/
9 — Minimum
| T —— 250 cd
/7 s
75 4 —ooefe =4 sl Y A T Main beam
e - ~ N Vaun minimum
/ ,// \\\ N 1250
A LA L1 NN
' :// /,,/ \\\</\ \
( Minimum )
average
N N 2500 od -/
1 Ty "
025 b L [\ | [T = /

-0 9 75 -6 -5 0 5 6 75 9 10 ,X
Degrees
horizontal

Notes:

X2 y? a |60]|75]|90
1. Curves calculated on formula —_—t—=1
a’  b? b 1225|5065
2. See collective notes for Figures A2-1 to A2-11 and A2-26.
Figure A2-8. Isocandela diagram for runway end light (red light)
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Degrees
vertical
1
Minimum
500 cd
12 ==
> - \\\
10
ST+ ——rY T 11— == Minimum
1000 cd
N N
ain beam
7 / N \ _ minimum
/ = ~ N\ 5000
5 / \
Minimum
average
10 000 cd
| | |
1 1 1
\ !\ | | f11/]
; NG ING LT — | | /1117 ,
-0 9 75 55 4 0 5 55 75 9 10 X
Degrees
horizontal
Notes:
a |55]75]|90
1. Curves calculated on formula x_2+y_2=1
a% “ib? b | 35|60 85

2. Toe-in 3.5 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 A2-11 and A2-26.

Figure A2-9. Isocandela diagram for runway edge light where width of runway is 45 m (white light)
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65185 (10.0
35|60 |85

"~

5
o

1. Curves calculated on formula

le
+
s
I
...

(¥

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 A2-11 and A2-26.

Figure A2-10. Isocandela diagram for runway edge light where width of runway is 60 m (white light)
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Degrees
vertical
Y4
8
7
6
5
4
3
2
1
0 ‘ T
= 1 2 3 4 5 6 Y ¢
Degrees
horizontal

Figure A2-11. Grid points to be used for the calculation of average
intensity of approach and runway lights

Collective notes to Figures ARto A211 and A226

1. The ellipses in each figure are symmetrical about the common vertical and horizontal
axes.

2. Figures A21 to A210, as well as the Figure A26 show the minimum allowable

light intensities. The average intensity of the main bearal@ilated by establishing grid
points as shown in Figure APL and using the intensity value measures at all grid points
locatedwithin ard 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
propety aimed.

4. Average intensity ratio. The ratio between the average intensity within the ellipse
defining the main beam of a typiaa¢w light and the average light intensity of the main
beam of a new runway edge light shall be as follows:
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Figure A21 Approach centre 1.5 to 2.0 whitelight)
line and crossbars
Figure A22 Approach side row 0.5 to 1.0 (red light)
Figure A23 Threshold 1.0 to 1.5 (green light)
Figure A24 Threshold wing bar 1.0 to 1.5 (green light)
Figure A25 Touchdown zone 0.5 to 1.0 (white light)
Figure A26 Runway centre line 0.5 to 1.0 (white light)
(longitudinal spacing 30 m) 0.5 to 1.0 for CAT lli(white light)

Figure A27 Runway centre line
g Y 0.25 to 0.5 for CAT I, I(white

(longitudinal spacing 15 m) light)
Figure A28  Runway end 0.25to 0.5 (red light)

Figure A29 Runwayedge (45 m
runwaywidth)

Figure A210 Runway edge (60 m

1.0 (whitelight)
1.0 (white light)

runway width)

5. The beam coverages in the figures provide the necessary guidance for approaches
down to an RVR of the order of 150 m and takis down to an RVR of the order of
100 m.

6. Horizontal angles are measured with respect to the vepteaé 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 réspine
horizontal plane.

7. Where, for approach centre line lightedacrossbars and for approach side row
lights, inset lights are used in lieu of elevated lights, e.g. on a runway with a displaced
threshold, the intensity requirements can be met by installing two or three fittings (lower
intensity) at each position.

8. The importance of adequate maintenance cannot be overemphasized. The average
intensity should never fall to a value less than 50 per cent of the value shown in the
figures, and it should be the aim of airport authorities to maintain a level obligbut

close to the specified minimum average intensity.
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9. The light unit shall be installed so that the main beam is aligned withiaihe
degree of the specified requirement.

Degrees A
vertical |

................. zoocd.,

—» Degrees
-20 18 10 = 0 [ 10 18 20 R Rty

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 m spacing), RELs,
no-entry bar and stop bar lights in straight sections intended for use
in runway visual range conditions of less than a value of 350 m
where large offsets can occur and for low-intensity
runway guard lights, Configuration B
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Notes:

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 m spacing),
no-entry bar and stop bar lights in straight sections intended for use in
runway visual range conditions of less than a value of 350 m
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Notes:

1. Lights on curves to be toed-in 15.75 degrees with respect to the tangent of the curve.
This does not apply to runway entrance lights (RELS)

2. Increased intensities for RELs shall be twice the specified intensities, i.e., minimum
20 cd, main beam minimum 100 cd and minimum average 200 cd.

3. See collective notes for Figures A2-12 to A2-21.

Figure A2-14. Isocandela diagram for taxiway centre line (7.5 m spacing), RELs,
no-e¢ntry bar and stop bar lights in curved sections intended for use in
runway visual range conditions of less than a value of 350 m
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Notes:

1. At locations where high background luminance is usual and where deterioration of light
output resulting from dust, snow and local contamination is a significant factor, the cd-
values should be multiplied 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),
no-entry bar and stop bar lights in straight sections intended for use in
runway visual range conditions of 350 m or greater
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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 should be multiplied by 2.5,

3. These beam coverages allow for displacement of the cockpit from the centre line up to
distances of the order of 12 m as could occur at the end of curves,

4. See collective notes for Figures A2-12 to A2-21.

Figure A2-16. Isocandela diagram for taxiway centre line (7.5 m, 15 m, 30 m spacing),
no-entry bar and stop bar lights in curved sections intended for use in
runway visual range conditions of 350 m or greater
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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.
Figure A2-17. Isocandela diagram for high-intensity taxiway centre line (15 m spacing),
no-entry bar and stop bar lights in straight sections intended for use in an advanced

surface movement guidance and control system where higher light intensities are required
and where large offsets can occur
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Notes:

1. These beam coverages are generally satisfactory and cater for a normal displacement of
the cockpit corresponding to the outer main gear wheel on the taxiway edge.

2. See collective notes for Figures A2-12 to A2-21.

Figure A2-18. Isocandela diagram for high-intensity taxiway centre line (15 m spacing).
no-cntry bar and stop bar lights in straight sections intended for use in an advanced
surface movement guidance and control system where higher light intensities are required
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Notes:

1. Lights on curves to be toed-in 17 degrees with respect to the tangent of the curve.

2. See collective notes for Figures A2-12 to A2-21.

Figure A2-19. Isocandela diagram for high-intensity taxiway centre line (7.5 m spacing),
no-entry bar and stop bar lights in curved sections intended for use in an advanced
surface movement guidance and control system where higher light intensities are required
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Notes:

1. Although the lights flash in normal operation, the light intensity is specified as if the lights
were fixed for incandescent lamps.

2. See collective notes for Figures A2-12 to A2-21.

Figure A2-20. [Isocandela diagram for high-intensity runway guard lights, Configuration B
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vertical
5

0
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6 -5 4 3 2 - 0 1 2 3 4 5 8 x horgtzonlal

Figure A2-21.  Grid points to be used for calculation of average intensity
of taxiway centre line and stop bar lights
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Collective notes to Figures AP2 to A221

1. The intensities specified in Figures A2 to A220 are in green and yellow light for
taxiway centre line lights, yellowight for runway guard lights and red light for stop bar
lights.

2. Figures A212 to A220 showthe minimum allowable light intensities. The average
intensity of the main beam is calculated by establishing grid points as shown in Figure
A2-21 and using the intensity values measured at all grid ploicased within and on

the perimeter of the rectadegrepresenting the main beam. The average value is the
arithmetic average dhe light intensities measured at all considered grid points.

3. No deviations are acceptable in the main beam or in the innermost beam, as
applicable, when the lighting fixture moperly aimed.

4. Horizontal angles are measured with respect to the vertical plane through the taxiway
centre line except on curves where they are measured with respect to the tangent to the
curve.

5. Vertical angles are measured from the longitudinal slopleeofaxiway surface.

6. The importance of adequate maintenance cannot be overemphasized. The intensity,
either average where applicable or as specified on the corresponding isocandela curves,
should never fall to a value less than 50 per cent of the vatwensh the figures, and it
should be the aim of airport authorities to maintain a level of light output close to the
specified minimum averagetensity.

7. The light uit shall be installed so that the main beam or the innermost beam, as
applicablés alignedwithin onehalf degree of the specified requirement.
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Figure A2-22 Light intensity distribution of T -Vasis and AT-Vasi
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Notes:
1. These curves are for minimum intensities in red light.
2. The intensity value in the white sector of the beam is no less than 2 and may be as high
as 6.5 imes the corresponding Intensity in the red sector.
3. The intensity values shown in brackets are for APAPI,

Figure A2-23. Light intensity distribution of PAPI and APAPI
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Notes:

1. Although the lights flash in normal operation, the light intensity is specified as If the lights
were fixed for incandescent lamps.

2. The intensities specified are in yellow light.

Figure A2-24. Isocandela diagram for each light in low-intensity runway guard lights,
Configuration A
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