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Chapter (1)
General

1.1 Definitions

When the following terms are used this Publication, they have the following
meanings:

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

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

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

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

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

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

Note: Aerodrome mapping data are collected for purposes that include the
| mprovement of the wusero6s situational
training, charting and planning.

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

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

(a)Light. Where the numberfanovements in the mean busy hour is not greater
than 15 per runway or typically less than 20 total aerodrome movements.

(b)Medium. Where the number of movements in the mean busy hour is of the order
of 16 to 25 per runway or typically between 20 to 35 ta@alodrome
movements.

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

Note (1): The number of movements in the mean busy hour is the arithmetic nmmean ove
the year of the number of movements in the daily busiest hour.

Note (2): Either a tak®ff or a landing constitutes a movement.
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Aeronautical beacon: An aeronautical ground light visible at all azimuths, either
continuously or intermittently, to designateparticular point on the surface of the
earth.

Aeronautical ground light: Any light specially provided as an aid to air navigation,
other than a light displayed on an aircratft.

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

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

Note: The aircraft classification rating is calculated with respect to the center of
gravity (CG) position which yields the critical loading on the critical gear. Normally
the aftmost CG position appropriate to the maximum gross apron (ramp) mass is used
to calculate the ACR. In exceptional cases the forward most CG position may result in
the nose gear loading being more critical.

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

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

Apron management service:A service provided to regulate the activities and the
movement of aircraft and vehicles 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 direct warning to a flight crew or a vehicle operator.

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

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

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

Certified aerodrome: An aerodrome whose operator has been granted an aerodrome
certificate.
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Clearway: A defined rectangular area on the ground or water under the control of the
appropriate authority, selected or prepared as a suitable area over which an aeroplane
may make goortion of its initial climb to a specified height.

Cyclic Redundancy (heck (CRC): A mathematical algorithm applied to the digital
expression of data that provides a level of assurance against loss or alteration of data.

Data accuracy: A degree of conformae 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 not been 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 accuracy, resolution and integrity (or
equivalent assurance level), traceability, timeliness, completeness and format.

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

De-icing/anti-icing facility: A facility where frost, ice or snow is removed {deg)
from the aeroplane to provide clean surfaces, and/or where clean suofatiee
aeroplane receive protection (aiting) against the formation of frost or ice and
accumulation of snow or slush for a limited period of time.

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

Declared distances:

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

(b) Take-off distance available (TODA)The length of the takeff run available
plus the length of the clearway, if provided.

(c)Acceleratestop distance available (ASDAJhe length of the takeff run
available plus the length of the stopwdypriovided.

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

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

Displaced threshold:A threshold not located at the extremity of a runway.

Effective intensity: The effective intensity of a flashing light is equal ke intensity
of a fixed light of the same colour which will produce the same visual range under
identical conditions of observation.
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Ellipsoid height (Geodetic height): The height related to the reference ellipsoid,
measured along the ellipsoidal outermat through the point in question.

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

Foreign object debris (FOD): An inanimate object within the movement area which
has no operational or aeronautical function ancctvihias the potential to be a hazard
to aircraft operations.

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

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

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

Note: The geoid is irregular in shape because of local 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 thgeoid above (positive) or below (negative) the
mathematical reference ellipsoid.

Note: In respect to the World Geodetic Sysiert984 (WGSB4) defined ellipsoid, the
difference between the W8 ellipsoidal height and orthometric height represents
WGS84 geoid undulation.

Gregorian calendar: Calendar in general use; first introduced in 1582 to define a year
that more closely approximates the tropical year than the Julian calendar.

Note: In the Gregorian calendar, common years have 365 days and leap3@éars
days divided into twelve sequential months.

Ground handling: Ser vi ces necessary for an aircrt
an airport, othethan air traffic services.

Hazard beacon:An aeronautical beacon used to designate a dangerrtavagation.

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 aircratft.

Holdover time: The estimated time the ating fluid (treatment) will prevent the
formation of ice and frost and the accumulation of snow on the protected (treated)
surfaces of an aeroplane.
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Hot spot: A location on areerodrome movement area with a history or potential risk
of collision or runway incursion, and where heightened attention by pilots/drivers is
necessary.

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

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

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

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

Independent parallel departures: Simultaneous departures from parallel or near
parallel instrument runways.

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

(a)Non-precision approach runwayA runway served by visual aids and non
visual aid(s) intended for landing operations following an instrument approach
opeaation type A and a visibility not less tha@00 m.

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

(d)Precision approach runway, category LIA runway served by visual aids and
nonvisud aid(s) intended for landing operations following an instrument
approach operation type B with a decision height (DH) lower than 30 m (100 ft),
or no decision height and a runway visual range less than 300 m, or no runway
visual range limitations.

Note (J: Visual aids need not necessarily be matched to the scale ofisual aids
provided. The criterion for the selection of visual aids is the conditions in which
operatiors are intended to be conducted.

Amendment No.: Réssue Effective DateFeh, 2056 Pagel4



Aerodrome Design and Operations JCAR Part 14

Note (2): Refer tdCAO Annex 68 Operation ofAircraft for instrument approach
operation types.

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

(a)Routine datathere is a very low plmability when using corrupted routine data
that the continued safe flight and landing of an aircraft would be severely at risk
with the potential for catastrophe;

(b)Essential datathere is a low probability when using corrupted essential data
that the conhiued safe flight and landing 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 landing of an aircraft wouldgver®ly 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 until further cleared to proceed,
when so instructed by the adrome control tower.

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

Landing direction indicator: A device to indicate visually the direction currently
designated for landing and for také.

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

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

Laser-beam sensitive flight zone (LSFZ):Airspace outside, and not necessarily
contiguous with, the LFFZ and LCFZ where the irradiance is restricted to a level
unlikely to cause flastblindness or afteimage effects

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

Manoeuvring area: That part of an aerodrome to bged for the takeff, landing 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 symbol or group of symbols displayed on the surface of the maweme
area in order to convey aeronautical information.
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Movement area: That part of an aerodrome to be used for the-tdkdanding and
taxiing of aircraft, consisting of the manoeuvring area and the apron(s).

Near-parallel runways: Nortrintersecting runwaywhose extended centre lines have
an angle of convergence/divergence of 15 degrees or less.

Non-instrument runway: A runway intended for the operation of aircraft using visual
approach procedures or an instrument approach procedure to a point beyonithevhich
approach may continue in visual meteorological conditions.

Note: Visual meteorological conditions (VMC) are described in Chapter|GAD
Annex 20 Rules of the Air

Normal flight zone (NFZ): Airspace not defined as LFFZ, LCFZ or LSFZ but which
must ke 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 an area intended for the surface movement of aircraft; or
(b)extend above a defined surface intended to protect aircraft in;floght

(c)stand outside those defined surfaces and that have been assessed as being .
hazard to air navigation.

Obstacle free zone (OFZ):The airspace above the inner approach surface, inner
transtional surfaces, and balked landing surface and that portion of the strip bounded
by these surfaces, which is not penetrated by any fixed obstacle other thamadsw

and frangibly mounted one required for air navigation purposes.

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

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

Pavement classification rating (PCR):A number expressing the bearing stréngt
a pavement.

Precision approach runway,seelnstrument runway.

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

Protected flight zones:Airspace specifically designated to mitigate the hazardous
effects of laser i@iation.

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

Road-holding position: A designated position at which vehicles may be required to
hold.
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Runway: A defined rectangular area on a land aerodrprapared for the landing and
takeoff 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 reporboéking action.

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

Note: The purpose of the runway condition code is to permit an operational aeroplane
performance calculation by thiéght crew. Procedures for the determination of the
runway condition code are described@ARC Guidance Materid34-GM-16 PANS
Aerodromes

Runway condition report (RCR): A comprehensive standardized report relating to
runway surface condition(s) and igffect on the aeroplane landing and take
performance.

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

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

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

Not e: |l n radiotel ephony phraseol oti es,
designate the runwalyolding position.

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

(a)to reduce the risk of damage to aircraft running off a runway; and
(b)to protect aircraft flying over it during talaf or landingoperations.

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

Note (): The runway surface conditions used in the runway condition report establish
the performance requirements between the aerodrome operator, aeroplane
manufacturer and aeroplane operator.

Note (2): 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
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runway surface friction characteristics and the runway condition code cannot be
evaluated in a standardized manner.

Note (3): Procedures on determining runway surface conditions are availabERC
Guidance MateriaB4-GM-16 PANSAerodromes

(a)Dry runway.A runway is considered dry if its surface is free of visible moisture
and not cataminated 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 runwayA wet runway where the surface friction charastars of
a significant portion of the runway have been determined to be degraded.

(d) Contaminated runwayA runway is contaminated when a significant portion
of the runway surface area (whether in isolated areas or not) within the length
and width being uskis 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 iInCARC Guidance Materidd4-GM-16 PANSAerodromes

(e)Runway surface conditio 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 supersede or replace any
existing WMO definitions.

(i)

(i)
(iii)

(iv)

Compacted snowSnow that has been compacted into a solid mass such
that aeroplane tires, at operating pressures and loadings, will run on the
surface without significant further compaction or rutting of the surface.

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

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 crystals grow independently and therefore lsamnore granular
texture.

Note (1): Below freezing refers to air temperature equal to or less than
the freezing point of water (O degree Celsius).

Note (2): Under certain conditions frost can cause the surface to become
very slippery and it is then reped appropriately as reduced braking
action.

Ice. Water that has frozen or compacted snow that has transitioned into
ice, in cold and dry conditions.
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(v) Slush.Snow that is so watesaturated that water will drain from it when
a handful is picked up or will &gtter if stepped on forcefully.

(vi) Standing waterWater of depth greater than 3 mm.

Note: Running water of depth greater than 3 mm is reported as standing
water by convention.

(vi)  Wet ice Ice with water on top of it or ice that is melting.

Note: Freezing preegitation 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 procedureSARRC
Guidance MateriaB4-GM-16 PANSAerodromes

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

Runway turn pad: A defined area on a land aerodrome adjacent to a runwalyefor
purpose of completing a 1&@gree turn on a runway.

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

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

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

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

Sign:
(a)Fixed message sigmA sign presenting only one message.

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

Signal area:An area on an aerodrome used for the displayra@find signals.

Station declination: An alignment variation between the zategree radial of a VOR
and true north, determined at the time the VOR station is calibrated.

Stopway: A defined rectangular area on the ground at the end obfflken available
prepared as a suitable area in which an aircraft can be stopped in the case of an
abandoned takeff.
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Switch-over time (light): The time required for the actual intensity of a light measured

in a given direction to fall from 50 per cent and recover tpé&QOcent during a power
supply changeover, when the light is being operated at intensities of 25 per cent or
above.

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

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

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

(b) Apron taxiway.A portion of a taxiwayystem located on an apron and intended
to provide a through taxoute across the 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 otheexit taxiways thereby minimizing runway occupancy times.

Taxiway intersection: A junction of two or more taxiways.

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

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

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

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

Note: Crosswind component means the surface wind component at right angles to the
runway centre line.

1.2 Common Reference Systems

1.2.1 Horizontal reference system

World Geodetic Systerd 1984 (WGS84) shall be used as the horizontal (geodetic)
reference system. Reported aeronautical geographical coordinates (indicating latitude
and longitude) shall be expressed in teahthe WGS84 geodetic reference datum.

1.2.2 Vertical reference system

Mean sea level (MSL) datum, which gives the relationship of graglgted height
(elevation) to a surface known as the geoid, shall be uséweagrtical reference
system.The geoid globally most closely approximates MSL. It is defined as the
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equipotential surface in the gravity field of the Earth which coincides with the
undisturbed MSL extended comtiously through the continent&ravity-related
heights (elevations) arésa referred to as orthometric heights while distances of points
above the ellipsoid are refed to as ellipsoidal heights.

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

1.3 Certification of Aerodromes

When an aerodrome is granted a certificate, it signifies to aircraft operators and other
organizations operating on the aerodrome that, at the time of certification, the

aerodrome meets CARC specifications regardindgttiéty and its operation, and that

it has, according to CARC, the capability to maintain these specifications for the period

of validity of the certificate. The certification process also establishes the baseline for

continued monitoring of compliancettv CARC specifications.

1.4 Airport Design and Master Plan

Introductory Note:A master plan for the lonterm development of an aerodrome
displays the ultimate development in a phased manner and reports the data and logic
upon which the plan is based. Maspéans are prepared to support modernization of
existing aerodromes and creation of new aerodromes, regardless of size, complexity,
and role. It is important to note that a master plan does not constitute a confirmed
implementation program. It providesfammation on the types of improvements to be
undertaken in a phased manner. Guidance on all aspects of the planning of aerodromes
is contained ICARC Guidance Material 3&M-02 Aerodrome Maintenance Service.

1.4.JA master plan containing detailed plans foe tevelopment of aerodrome
infrastructure shall be established for aerodromes deemed releVa@ARSY.

Note (1): A master plan represents the development plan of a specific aerodrome. It is
developed by the aerodrome operator based on ecorfeasibility, traffic forecasts,
current and future requirements provided by, among others, aircraft operators (see
14.3).

Note (2): A master plan may be required when the lack of capacity at an airport, due
to conditions such as, but not limited to expddraffic growth, changing weather and
climatic conditions or major works to address safety or environmental concerns, would
put the connectivity of a geographical area at risk or cause severe disruptibe air
transport network.
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1.4.2 The master plan sHal
(a)contain a schedule of priorities including a phased implementation plan; and

(b)be reviewed periodically to take into account current and future aerodrome
traffic.
1.4.3 Aerodrome stakeholders, particularly aircraft operators, shall be consulted in
order to faditate the master planning process using a consultative and collaborative
approach.

Note (1): Provision of advanced planning data to facilitate the planning process
include future aircraft types, characteristics and numbers of aircraft expected to be
usedthe anticipated growth of aircraft movements, number of passengers and amount
of cargo projected to be handled.

Note (2): SeeaCAO Annex 9, Chapter 6 on the need for aircraft operators to inform
aerodrome operators concerning the for
enable rational planning of facilities and services in relation to the traffic anticipated.

Note (3): See ICA® Policies on Charges for Airports and Air Navigation Services
(ICAO Doc 9082), Section 1, regarding consultation with users concerning provision
of advance planning data and protection of commercially sensitive data.

1.4.4 Architectural and infrastructurerelated requirements for the optimum
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.

1.4.5 The design baerodromes shall take into account larsg and environmental
control measures and shall develop an Environmental Management System.

Note: Guidance on lardse planning and environmental control measures is
contained in CARC Guidance Materi84-GM-06 Land Use and Environmental
Management.

1.5 Aerodrome Reference Code

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 aerodronfacilities that are suitable for the airplanes that are intended to
operate at the aerodrome. The code is not intended to be used for determining runway
length or pavement strength requirements. The code is composed of two elements
which are related to thearplane performance characteristics and dimensions. Element

1 is a number based on the airplane reference field length and element 2 is a letter basec
on the airplane wing span. The code letter or number within an element selected for
design purposes related to the critical airplane characteristics for which the facility

Is provided. When applying this part, first identify the airplanes which the aerodrome
Is intended to serve and then determine the two elements of the code.
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1.5.1 An aerodrome reference codecode number and lettdr which is selected for
aerodrome planning purposes shall be determined in accordance with the
characteristics of the airplane for which an aerodrome facility is intended.

1.5.2 The aerodrome reference code numbers and letters shallthavmeanings
assigned to them in Tablell

1.5.3 The code number for element 1 shall be determined from Tabledlumn 1,
selecting the code number corresponding to the highest value of the airplane reference
field lengths of the airplanes for which thewway is intended.

Note (1): 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 (2): Guidance on determining the runway length v@mgiin CARC Guidance
Material 34GM-11 Runway Design.

1.5.4 The code letter for element 2 shall be determined from Talhleby selecting
the code letter which corresponds to the greatest wing span of the airplanes for which
the facility is intended.

Note: Guidance on determining the aerodrome reference code is giVEART
Guidance Material 345M-11 Runway Design.

Table 1-1. Aerodrome reference code (see 1.4.2 t0 1.4.4)

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

Code Letter Wing Span
Up to but not including 15 m

15 m up to but not including 24 m
24 m up to but not including 36 m
36 m up to but not including 52 m
52 m up to but not including 65 m

m m O O W >

65 m up to but not including 80 m
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Note (1): Guidance on planning for airplanes with wing spans greater than 80 m is
given inCARC Guidance Material 3&M-11 Runway Design.

Note (2): Procedures on conducting aerodrome compatibility study to accommodate
aeroplanes with folding wing tips spanning two code letters are giveBARC
Guidance MateriaB4-GM-16 PANSAerodromesFurther guidance can be found in

t he ma n ufrarafttchanacerisfics forairport planning manual.

1.6 Specific Procedures for Aerodrome Operations

Introductory Note: This section introducé3ARC Guidance MateriaB4-GM-16
PANSAerodromesfor use by an aerodrome undertaking an assessment of its
compatibilty with the type of traffic or operation it is intending to accommodate. The
material in the PANS Aerodromes addresses operational issues faced by existing
aerodromes and provides the necessary procedures to ensure the continued safety of
operations. Whex 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 PA&i8dromes does

not substitute nor circumverite provisions contained in JCAR Part 139. It is expected
that infrastructure on an existing aerodrome or a new aerodrome will fully comply
with therequirements in JCAR Part 139.

1.6.1 When the aerodrome accommodates an aeroplane that exceeds the certificated
characteristics of the aerodrome, the compatibility between the operation of the
aeroplane and aerodrome infrastructure and operations shall be assessed anc
appropriate measures developed and implemented in order to maintain an acceptable
level of safety dring operations.

Note: Procedures to assess the compatibility of the operation of a new aeroplane with
an existing aerodrome can be found ia@ARC Guidance Materid@4-GM-16 PANS
Aerodromes

1.6.2 Information concerning alternative measures, operatigratedures and
operating restrictions implemented at an aerodrome arising from 5.1 shall be
promulgated

Note: Se€€ ARC Guidance Materid4-GM-16 PANSAerodromesChapter 3, section
3.6, on promulgation of safety information.

1.7 Aeroplane Design Group
(Applicable as of 21 November 2030)

Note: The intent of the Aeroplane Design Group (ADG) is to provide a method for
interrelating thespecifications for the management of obstacles around aerodromes.
The ADG utilizes two criteria related the aeroplangerformance characteristics and
dimensions. The first criterion is based on the indicatiggdpeed of the aircraft at
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threshold and the second criten on the aeroplane wingspafgee Chapter 4 on the
application of ADG for the provisions of obstacle riesion and remova).

1.7.1 An ADG shall be determined for each runway in accordance with the
characteristics of theritical aeroplane for which the runway is intended.

1.7.2 The ADG shall be determined from Table2,1by selecting the ADG
correspondingd thehighest values of indicated airspeed at threshold and wingspan of
the aeroplanes for which the runwayngended.

Note: Indicated airspeed at threshold (Vat) is equal to the stall speed Vso multiplied
by 1.3, or stallspeed Vslg multiplied by 1.28 the landing configuration at the
maximum certificated landing mass.bibth Vso and Vslg are available, the higher
resulting Vat applies.

Table 12. Aeroplane Design Grouypee 1.8.2)
(Applicable as of 21 November 2030)

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

1B 169 km/h (91 kt) up to but no' and Up to butnot including 36 m
including 224 km/h (121 kt)

lc 224 km/h (121 kt) up to but nc and Up to but not including 36 m
including 307 km/h (166 kt)

1] Less than 307 km/h (166 kt) and 36 m up to but not including 52

v Less than 307 km/h (166 kt) and 52 m up to but not including5 m

Vv Less than 307 km/h (166 kt) and 65 m up to but not including 80

Note(1): Detailed specifications concerning the application of the aeroplane design
group are givenn the CARC Guidance Material 3&M-04 Control of Obstacles.

Note(2): The following examples illustrate how the ADG is determined.

Example(1) If the critical aeroplane that the runway is intended to serve has an
indicated airspeed atireshold of 161 km/h (87 kt) and a wingspan of 20 m, then the
aeroplane design group walbe I.

Example(2) If the critical aeroplane that the runway is intended to serve has an
indicated airspeed ahreshold of 224 km/h (121 kt) and a wingspan of 52 m, then the
aeroplane design group would be V.
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Chapter (2)
Aerodrome Data

2.1Aeronautical Data

2.1.1 Determination and reporting of aerodrome related aeronautical data shall be in
accordance with the accuracy and integrity classification required to meet the needs of
the endusers of aeronautical data.

2.1.2 Aerodrome mapping data shall be made availailed¢ aeronautical information
services for aerodromes deemed relevant by CARC where safety and/or perfermance
based operations suggest possible benefits.

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

Note (1): It is intended that the selection of the features to be collected match a defined
operational need.

Note (2): Aerodrome mapping databases can be provided at one lefvigs of quality
- fine or medium.

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

2.2 Aerodrome Reference Point

2.2.1 An aerodrome reference point shall be establishedrf@erodrome.

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

2.2.3 The position of the aerodrome reference point shall be measured and reported to
the concerned party responsible for aeronautical information services in degrees,
minutes and seconds.

2.3 Aerodrome and Runway Elevations

2.3.1 The aerodrome elevation and geoid undulation at the aerodrome elevation
position shall be measured to the accuracy offmiemeter or foot and reported to the
concerned party responsible for aeronautical information services.

2.3.2 For an aerodrome used by international civil aviation for -pi@tision
approaches, the elevation and geoid undulation of each threshold, the ele¥#tie
runway end and any significant high and low intermediate points along the runway
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shall be measured to the accuracy of-baé meter or foot and reported to the
Aeronautical Information Services.

2.3.3 For precision approach runway, the elevation andicgeindulation of the
threshold, the elevation of the runway end and the highest elevation of the touchdown
zone shall be measured to the accuracy ofquaeter meter or foot and reported to the
Aeronautical Information Services.

Note: Geoid undulation nsti be measured in accordance with the appropriate system
of coordinates.

2.4 Aerodrome Reference Temperature

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

2.4.2 The aerodrome reference temperature shall be the mantdy of the daily
maximum temperatures for the hottest month of the year (the hottest month being that
which has the highest monthly mean temperature). This temperature shall be averaged
over a period of ten years.

2.5 Aerodrome Dimensions and Related Informéon

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

(a)runway & true bearing to onbundredth of a degree, designation number,
length, width, displaced threshold location to the nearest mefeofrslope,
surface type, type of runway and, for a precision approach runway category I,
the existence of an obstacle free zone when provided;

- strip

- runway end safety }  length, width to the
area nearest meter or foot,

- stopway surface type; and

(b)arresting systeréd location (which runway end) and description;
(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 meter or foot, gropnafile;

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

(h)location and radio frequency of any VOR aerodrome cipeckt;
(i) location and designation of standard teouites; and

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

2.5.2 The geographical coordinates of each threshold shall be measured and reported
to the Aeronautical Information Services in degrees, minutesngs and hundredths
of seconds.

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

2.5.4 The geographal coordinates of each aircraft stand shall be measured and
reported to the concerned party responsible for aeronautical information services in
degrees, minutes, seconds and hundredths of seconds.

2.5.5 The geographical coordinates of obstacles in Area 2 (H#re ithin the
aerodrome boundary) and in Area 3 shall be measured and reported to the concerned
party responsible for aeronautical information services in degrees, minutes, seconds
and tenths of seconds. In addition, the top elevation, type, markingyhtidg (if any)

of obstacles shall be reported to the concerned party responsible for aeronautical
information services.

Note (1): Appendix 5 of this Part provides requirements for obstacle data
determination in Areas 2 and 3.

Note (2): ICAO PANSAIM (Doc 10066), Appendix 8 provides requirements for
obstacle dataletermination in Areas 2 and 3.

2.6 Strength of Pavements

2.6.1 The bearing strength of a pavement shall be determined.

2.6.2 The bearing strength of a pavement intended for aircraft of apron (ramp) mass
greater than 5 700 kg shall be made available using the aircraft classification rating
pavement classification rating (AGIRCR) method by reporting all of the following
information:

(a)the pavement classification rating (PCR) and numerical value;
(b)pavement type for (ACRCR) determination;

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

(e)evaluation method.

Note: Guicance on reporting and publishing of PCRs is contained inGA&RC
Guidance Material 34GM-09 Pavement Design

2.6.3 The pavement classification rating (PCR) reported shall indicate that an aircraft
with an aircraft classification rating(ACR) equal to or lessiitee reported (PCR) can
operate on the pavement subject to any limitation on the tire pressure, or aireraft all
mass for specified aircraft type(s).

Note: Different PCRs may be reported if the strength of the pavement is subject to
significant seasonalariation.

2.6.4 The ACR of an aircraft shall be determined in accordance with the standard
procedures associated with the ABRR method.

Note: The standard procedures for determining the ACR of an aircraft are given in
CARC Guidance Material 3&M-09 PavemenDesign For convenience several
aircraft types currently in use have been evaluated on rigid and flexible pavements
founded on the four subgrade categories in 6.6 b) below and sitgeabulated in

that manual.

2.6.5 For the purposes of determining the AGRe behavior of a pavement shall be
classified as equivalent to a rigid or flexible construction.

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

(a)Pavement type for ACIRCR determination:

Code
Rigid pavement R
Flexible pavement F

Note: If the actual construction is composite or nonstandard, include a
note to tha effect (see example 2 below).

(b)Subgradestrength category:
Code
High strength: characterized by E=200 MPa, and A
representing all E values equal to or above 150 MPa fo
rigid and flexible pavements.
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Medium strength: characterized by E=120 MPa and B
representing a range in E values equal to or above 100

and strictly less than 150 MPa, for rigid and flexible
pavements.

Low strength: characterized by E=80 MPa and C
representing a range in E values equal tabmve 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 1
and flexible pavements.

(c) Maximum allowable tirgoressure category:

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

Note: See Note 5 to Chapter 10, Section 10.2.1 where the pavement is used by
aircraft with tire pressures in the upper categories.

(d)Evaluation method:
Code
Technical evaluation:representing a specific study of t T
pavement characteristics and the types of aircraft whicl
pavement is intended to serve.

Using aircraft experience:representing a knowledge oftt U
specific type and mass of aircraft satisfactorily be
supported under regular use.

Note: The following examples illustrate how pavement strength data are reported
under the ACRPCR method. Further guidance on thepic is contained in thEARC
Guidance Material 345M-09 Pavement Design.
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Example 16 If the bearing strength of a rigid pavement, resting on a medium strength
subgrade, has been assessed by technical evaluation to be PCR 760 and there is no tir
pressurdimitation, then the reported information would be:

PCR760/R/B/WI/T

Example 20 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 PCR 550 and the maximum tire pressure allowable is 1.25 MPa, then
the repored information would be:

PCR550/F/A/YU

Note: Composite construction.

2.6.7 Criteria to regulate the use of a pavement by an aircraft with an ACR higher
than the PCR reported for that pavement in accordance with 6.2 and 6.3 is established
in CARCGuidance Material to Part 14 No. 34 GDIL.

Note: CARC Guidance Material to Part 14 No. 34 &M, which details a simple
method for regulating overload operations wHilARC Guidance Material 3GM-09
Pavement Desigrncludes the descriptions of more d&diprocedures for evaluation
of pavements and their suitability foestricted overload operations.

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

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

Example: 4800kg/0.60 MPa.

2.7 Pre-Flight Altimeter Check Location

2.7.1 One or more prdlight altimeter check locations shall be established for an
aerodrome.

2.7.2 A preflight check location shall be located on an apron.

Note (1): Locating a prdlight 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 prpose afteteaving the apron.

Note (2): Normally an entire apron can serve as a sattsfg altimeter check location.
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2.7.3 The elevation of a pr#light altimeter check location shall be given as the
average elevation, rounded to the nearest meter or foot, of theranghich it is
located. The elevation of any portion of a-firght altimeter check location shall be
within 3 m (10 ft) of the average elevation for that location.

2.8 Declared Distances
The following distances shall be calculated to the nearest meteotdiofaa runway
intended for use by international and/or domestic commercial air transport:
(a)takeoff run available;
(b)take-off distance available;
(c)acceleratestop distance available; and
(d)landing distance available.

Note: Guidance on calculation of declared distances is giveBARC Guidance
Material to Part 14 No. 34 GNO1.

2.9 Condition of the Movement Area and Related Facilities

2.9.1 Information on the condition of the movement area and the operational status
of related facilities shall be provided to the appropriate aeronautical information
service units, and similar information of operational significance to the air traffic
servicesunits, 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 shall be reported without delay.

Note: The nature, format and conditions of the infation to be provided are specified

in ICAO Annex 15theICAO PANSAIM (Doc 10066) and theCAO PANSATM (Doc

4444). Specific procedures pertaining to works in progress on the movement area and
to the reporting of such works are specifieddARC GuidancéMaterial 34-GM-16
PANSAerodromes

2.9.2 The condition of the movement area and the operational status of related
facilities shall accordingly be monitored and reports on matters of operational
significance affecting aircraft and aerodrome operations shall be provided in order to
take appropriataction, 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)snow banks or drifts adjacent to away, a taxiway or an apron;
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(e)anttricing or deicing liquid chemicals or other contaminants on a runway,
taxiway or apron;

(f) other temporary hazards, including parked aircratft;
(g)failure or irregular operation of part or all of the aerodrome visual aids; and
(h)failure of the normal or secondary power supply.

Note (1): other contaminants may include mud, dust, sand, volcanic ash, oil and
rubber. Procedures for monitoring and reporting the conditions of the movement area
are included inCARC Guidance Materié@4-GM-16 PANSAerodromes

Note (2): thdCAO Aeroplane Performance Manual (Doc 10064) provides guidance
on aircraft performance calculation requirements regarding the description of runway
surface coditions in 2.9.2 c¢), e) and f).

Note (3): origin and evolubn of data, assessment process and the procedures are
prescribed in theCARC Guidance MateriaB4-GM-16 PANSAerodromes These
procedures are intended to fulfil the requirements to achieve the desired level of safety
for aeroplane operations prescribed KYAO Annex 6 and Annex 8 and to provide the
information fulfilling the syntax requirements for dissemination specifiekCAO

Annex 15 and thECAO PANSATM (Doc 4444).

Note (4): Guidance on carrying out daily inspections of the movement area is given in
CARC Guidance Materials 3@M-03 Aerodrome Operational Services aBd-GM-
21 Surface Movement Guidance and Control System (SMGCS)

2.9.3 To facilitate compliance with 2.9.1 and 2.9.2, the following inspections shall be
carried out each day:

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

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

Note (1): Procedures on carrying out daily inspections of the movement area are given
in the CARC Guidance Materié34-GM-16 PANSAerodromesFurther guidance is
available in the Guidance Materié@34-GM-21 Surface Movement Guidance and
Control System (SMGC$and in thel CAO Advanced Surface Movement Guidance
and Control Systems {8BMGCS) Manual (Doc 9830).

Note (2): CARC Guidance Material34-GM-16 PANSAerodromes contains
clarifications on the scope afsignificant change in the ruray surface conditions.

2.9.4Personnehlssessing and reporting runway surface conditions required in 2.9.2
and 2.9.5 shall be trained and quatent to perform their duties.

Note (1): Guidance on training of personnel is givelChRC Guidance Material to
Part 14 No. 34 GM)1
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Note (2): Information on training for personnel assessing and reporting runway
surface conditions is available ICARC Guidance MateriaB4-GM-16 PANS
Aerodromes

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

Introductory Note: The philosophy of the runway condition report is that the
aerodrome operator assesses the runway surface conditions whenever water, snow,
slush, ice or frost are present on an operational runway. From this assessment, a
runway conditiorcode (RWYCC) and a description of the runway surface are reported
which can be used by the flight crew for aeroplane performance calculations. This
report, based on the type, depth and coverage of contaminants, is the best assessmen
of the runway surfaceondition by the aerodrome operator; however, all other
pertinent information may be taken into consideration. G&BC Guidance Material

to Part 14 No. 34 GM, for further details. The PANAerodromes contains
procedures on the use of the runway conditieport and assignment of the RWYCC

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

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

- COMPACTED SNOW

- DRY

- DRY SNOW

- DRY SNOW ON TOP OF COMPACTED SNOW

- DRY SNOW ON TOP OF ICE

- FROST

- ICE

- SLUSH

- STANDING WATER

- WATER ON TOP OF COMPACTED SNOW

- WET

- WET ICE

- WET SNOW

- WET SNOW ON TOP OF COMPACTED SNOW

- WET SNOW ON TOP OF ICE

- CHEMICALLY TREATED

- LOOSE SAND

Note (1): The runway surface conditions are those conditions for which, by means of
the methods described in the PAN&odromes, the flight crew can derive apriate
aeroplane performance.

Note (2): The conditions, either singly or in combination witineo observations, are
criteria for which the effect on aeroplane performance is sufficiently deterministic to
allow assignment of specific runway condition code.
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Note (3): The terms CHEMICALLY TREATED and LOOSE SAND do not appear in
the aeroplane perfanance section but are used in the situational awareness settion
the runway condition report.

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

Note: Procedures on depth and coverage reporting are found in the -PANS
Aerodromes.

2.9.7 When friction measurements are used as part of the overall runway surface
assessment on compacted snomice-covered surfaces, the friction measuring devic
shall meet the standard set or agree@€ARC.

2.9.8 Recommendatiah Friction measurements made on runway surface conditions
with contaminants other than compacted siaow ice should not be reported.

Note: Friction measurements on loose contaminanth sas snow and slush, in
particular, are unreliable due to dragfetts on the measurement wheel.

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

Note (1): 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 determination that 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 defined IBARC observations by aerodrome maintenance
personnel, repeated perts by pilots and aircraft operators based on flight crew
experience, or through analysis of aeroplane stopping performance that indicates a
substandard surface. Supplementary tools to undertake this assessmerstcatede

in the PANS&Aerodromes.

Note (2): See 2.9.1 and 2.13 concerning the provision of information to, and
coordination béween, appropriate authorities.

2.9.10 Notification shall be given to relevant aerodrome users when the friction level
of a paved runway or portion thereof is less ttrminimum friction level specified
in table 101in accordance wh 10.2.3.

Note (1): Guidance on determining and expressing the minimum friction level is
provided in Assessment, Measurement and Reporting of Ruduvéace Conditions
(Cir 329).

Note (2): Procedures on conducting a runway surface friction characteristics
evaluation program arenpvided in the PAN&erodromes.
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Note (3): Information to be promulgated in a NOTAM includes specifying which
portion of the runway is below the minimum friction leaed its location on the
runway.

2.10 Disabled Aircraft Removal

Note: Refer to Chapter 9 paragraph 9.3 for information on desagaircraft removal
services.

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

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

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

2.11 Rescue and Fire Fighting

Note: Refer to Chapter 9 paragraph 9.2 for information on rescuefia@fighting
services

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

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

2.11.3 Changes in the level of protection normally availableamtaerodrome for
rescue and firefighting shall be notified to the CEO and the appropriate air traffic
services units and aeronautical information units to enable those units to provide the
necessary information to arriving and departing aircraft. Whenauablange has been
corrected, the above units shall be advised accordingly.

Note: Changes in the level of protection from that normally available at the aerodrome
could result from a change in the availability of extinguishing agents, equipment to
deliverthe agents or personnel to operate the equipment, etc

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

2.12 Visual Approach Slope Indicator Systems

The following information concernin@ visual approach slope indicator system
installation shall be made available:
Amendment No.: Réssue Effective DateFeh, 2056 Page36




Aerodrome Design and Operations JCAR Part 14

(a)associated runway designation number;

(b)type of system according to chapter 5 paragraph 5.3.5.2. For-&fASTS, PAPI
or APAPI installation, the side of the runway on which tights are installed,
i.e. left or right, shall be given;

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

(d)nominal approach slomngle(s). For a-MVASIS or an AFVASIS this shall be
angle d accordi ng #loand fore PAPbandram IARAPIi n
this shall be angle (B + G 2 and (A + B) + 2, respectively as in Figurd 9,
and

(e)minimum eye height(s) over the thresholdthe onslope signal(s). For a-T
VASIS or an AFVASIS 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 aksoeported if such
information would be of benefit to aircraft using the approach. For a PAPI this
shall be the setting angle of the third unit from the runway minus 2°, i.e. angle B
minus 2°, and for an APAPI this shall be the setting angle of théauthiér from
the runway minus 2°, i.e. angle A minus 2°.

2.13 Coordination between Aeronautical Information Services and Aerodrome
Authorities and/or Aerodrome Operator

2.13.1 To ensure that aeronautical information services units obtain information to
enable them tprovide upto-date preflight information and to meet the need for in

flight information, arrangements shall be made between aeronautical information
services and aerodrome authorities and/or aerodrome operators responsible for
aerodrome services to reptw the responsible aeronautical information services unit,
with a minimum of delay:

(a)information on the status of certification of aerodromes and aerodrome
conditions (ref. 2.3, 2.9, 2.10, 2.11 and 2.12);

(b)the operational status of associated facilisesyices and navigation aids within
their area of responsibility;

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

2.13.2 Before introducing changes to the air navigation system, due account shall be
taken by the services responsible for swtfanges of the time needed by the
aeronautical information service for the preparation, production and issue of relevant
material for promulgation. To ensure timely provision of the information to the
aeronautical information service, close coordinatiamben those services concerned

Is therefore required.

Amendment No.: Réssue Effective DateFeh, 2056 Page37



Aerodrome Design and Operations JCAR Part 14

2.13.3 Of a particular importance are changes to aeronautical information that affect
charts and/or computer based navigation systems which qualify to be notified by the
ICAO aeronautical information regulati and control (AIRAC) system, as specified

in ICAO Annex 15, Chapter 6. The predetermined, internationally agreed AIRAC
effective dates shall be observed by the responsible aerodrome services when
submitting the raw information/data to aeronautical infation services.

2.13.4 The aerodrome services responsible for the provision of raw aeronautical
information/data to the aeronautical information services shall do that while taking into
account accuracy and integrity requirements required to meet the neeglsndtser

of aeronautical data.

2.13.5 The aerodrome operator shall report the information contained in this chapter
to the AIS.

Note (1): AIRAC information is distributed by the AIS at least 42 days in advance of
the AIRAC effective dates with the objectivesalching recipients at least 28 days in
advance of the effective date.

Note (2): The schedule of the predetermined internationally agreed AIRAC common
effective dates at intervals of 28 days, including 6 November 1997.
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Chapter (3)
Physical Characteristics

3.1 Runways
Number and orientation of runways

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

One important factor is the usability factor, as determined by the wind distribution,
which is specified hereundeknother important factor is the alignment of the runway
to facilitate the provision of approaches conforming to the approach surface
specifications of Chapter 4. BARC Guidance Material to Part 14 No. 34 &
information is given concerning these aridesy factors.

When a new instrument runway is being located, particular attention needs to be given
to areas over which airplanes will be required to fly when following instrument
approach and missed approach procedures, so as to ensure that obstedesireas

or other factors will not restrict the operation of the airplanesvfoch the runway is
intended.

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

3.1.2 The siting and orientation of runways at an aerodrome shall be such that the
arrival and departure tracks minimize interference with areas approved for residential
use and other noise sensitive ardasecto the aerodrome in order to avoid future noise
problems.

Note: Guidance on how to address noise problems is provid€ARC Guidance
Materials 34GM-06 Land Use and Environmental Control, alf@AO Guidance on
the Balanced Approach to Aircraft Noiséanagement (Doc 9829)

3.1.3 Choice of maximum permissible creagnd components

In the application of Chapter 3 paragraph 3.1.1 it shall be assumed that landing or take
off of airplanes is, in normal circumstances, precluded when thewrndscomponent
exceeds:

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

d 24km/h (13kt) in the case of airplaneshese reference field lengthlZ00
m or up to but not including 1 500 m; and
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d 19 km/h (10 kt) in the case of airplanes whose reference field length less
than 1 200 m.

Note: In CARC Guidance Material to Part 14 No. 34 @M, guidance is given on
factors affecting the calculation of the estimate of the usability factor and allowances
which may ha& to be made to take account of the effect of unusual circumstances.

3.1.4 Data to be used.

The selection of data to be used for the calculation of the usability factor shall be based
on reliable wind distribution statistics that extend over as long a peripdsssole,
preferably of not less than ten years. The observations used shall be made at least eigh
times daily and spaced at equal intervals of time.

Note: These winds are mean winds. Reference to the need for some allowance for gusty
conditions is madeniCARC Guidance Material to Part 14 No. 34 GN.

Location of threshold

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

Note: Guidance on the sitting of the threshold is giveBARC Guidance Material to
Part 14 No. 34 GM)1.

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

Note: Guidance on factors which may be considered in the determination of the
location of a displaced threshold is givenGARC Guidance Material to Part 14 No.
34 GMOL

Actual length of runways

3.1.7 Primary runway.

Except as provided in Chegy 3 paragraph 3.1.9, the actual runway length to be
provided for a primary runway shall be adequate to meet the operational requirements
of the airplanes for which the runway is intended and shall be not less than the longest
length determined by applhgnthe corrections for local conditions to the operations
and performance charactdits of the relevant airplanes.

Note (1): This specification does not necessarily mean providing for operations by the
critical airplane at its maximum mass.
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Note (2): Both take®ff 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 (3): Local conditions that may need to be cargd include elevation,
temperature, runway slope, humidity and the runwagfase characteristics.

Note (4): When performance data on airplanes for which the runway is intended are
not known, guidance on the determination of the actual length of a prionanay by
application of general correction factors is giverGARC Guidance Material 3GM-

11 Runway Design.

3.1.8 Secondary runway.

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

3.1.9 Runways with stopways or clearways.

Where a runway is associated with a stopway or claaran actual runway length less

than that resulting from application of Chapter 3 paragraph 3.1.7 or 3.1.8, as
appropriate, may be considered satisfactory, but in such a case any combination of
runway, stopway and clearway provided shall permit complianttethe operational
requirements for takeff and landing of the airplanesd runway is intended to serve.

Note: Guidance on use of stopways and clearways is givéDAIRC Guidance
Material to Part 14 No. 34 GM1

Width of runways

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

Note (1): The combinations of code numbers @MGWS for which widths are
specified have been developed faidgl airplane characteristics.

Note (2): Factors affeatig runway width are given i@ARC Guidance Material 34
GM-11 Runway Design.

Note (3): Se8&.2 concerning the provision of runway shoulders, in particular for Code
F aeroplanes with four (or more) engines.
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Outer Main Gear Wheel Span (OMGWS

12 18 m 18 m 23 m -
28 23 m 23 m 30 m -
3 30m 30m 30m 45 m
4 - - 45 m 45

(a). The width of a precision approach runway shall be not less than 30 m where the code number is 1

Minimum distance between parallel runways

3.1.11 Where parallel notinstrument runways are intended for simultaneous use, the
minimum distance betweeheir center lines shall be:

0 210 m where the higher code number is 3 or 4;
0 150 m where the higher code number is 2; and
0 120 m where the code number is 1.

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

0 1 035 m for independent parallel approaches;
0 915 m for dependent parallel approaches;
0 760 m for independent parallel departures;
0 760 m for segregated parallel operations;
except that:
(a)for segregated parallel operations the speciidmum distance:

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

(2)shall be increased by 30 m for each 150 m that the arrival runway is staggered
away from the arriving atraft;

(b)for independent parallel approaches, combinations of minimum distances and
associated conditions other than those specified ilCA® PANSATM (Doc
4444)may be applied when it is determined that such combinations would not
adversely affect theagety of aircraft operations.

Slopes on runways

3.1.13 Longitudinal slopes.
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The slope computed by dividing the difference between the maximum and minimum
elevation along the runway center line by the runway length shall not exceed:

0 1 per cent where the codember is 3 or 4; and
0 2 per cent where the code number is 1 or 2.
3.1.14 Along no portion of a runway shall the longitudinal slope exceed:

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

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

d 2 per ent where the code number is 1 or 2.
3.1.15 Longitudinal slope changes.

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

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

Note: Guidance on slope changes before a runway is givéBARC Guidance
Material to Part 14 No. 34 GM1

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

d 0.1 per cent per 30 fminimum radius of curvature of 30 000 m) where the
code number is 4;

d 0.2 per cent per 30 m (minimum radius of curvature of 15 000 m) where the
code number is 3; and

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

3.1.17 Sight distance.

Where slope changes cannot be avoided, they shall be such that there will be an
unobstructed line of sight from:

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

d any point 2 m above a runway to all other points 2 m above the runway within
a distane of at least half the length of the runway where the code letter is B;
and
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d any point 1.5 m above a runway to all other points 1.5 m above the runway
within a distance of at least half the length of the runway where the code letter
Is A.
Note: Considerabn will have to be given to providing an unobstructed line of sight
over the entire length of a single runway where alnigth parallel taxiway is not
available. Where an aerodrome has intersecting runways, additional criteria on the
line of sight of tle intersection area would need to be considered for operational safety.
SeeCARC Guidance Material 3&M-11 Runway Design.

3.1.18 Distance between slope changes.

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

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

d 30 000 m where the code numbe#js
d 15 000 m where the code number is 3; and
d 5000 m where the code number is 1 or 2; or
(b)45 m;
whichever is greater.

Note: Guidance on implementing this specification is giverCARC Guidance
Material to Part 14 No. 34 GN)1.

3.1.19 Transverse slopes.

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

d 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;

but in any event shall not exceed 1.5 per cent or 2 per cent, as applicable, nor be less
than 1 per cent except at runway or taxiway intersections whéex #éopes may be
necessary.

For a cambered surface the transverse slope on each side of the center line shall be
symmetrical.

Note: On wet runways with cresgand conditions the problem of aquaplaning from
poor drainage is apt to be accentuatedJARCGuidance Material to Part 14 No. 34
GM-01, information is given concerning this problem and other relevant factors.
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3.1.20 The transverse slope shall be substantially the same throughout the length of a
runway except at an intersection with another runway oxiavéy where an even
transition shall be provided taking account of the need for adequate drainage.

Note: Guidance on transverse slope is give@ARC Guidance Material 3&M-09
Pavement Design

Strength of runways

3.1.21 A runway shall be capable wfithstanding the traffic of airplanes the runway
IS intended to serve.

Surface of runways

3.1.22 The surface of a runway shall be constructed without irregularities that would
impair the runway surface friction characteristics or otherwise adversely affect the
take-off or landing of an airplane.

Note (1): Surface irregularities may adversely affect the -tafkeor landing of an
airplane by causing excessive bouncing, pitching, vibration, or other difficulties in the
control of an airplane.

Note (2): Guidance omlesign tolerances and other information is givenCIARC
Guidance Material to Part 14 No. 34 GBI Additional guidance is included ARC
Guidance Material 345M-09 Pavement Design

3.1.23 A paved runway shall be so constructed or resurfaced as to provideesurfa
friction at or above the minimum friction levebecified in table 1Q.

3.1.24 The surface of a paved runway shall be evaluated when constructed or
resurfaced to determine that the surface friction characteristics achieve the design
objectives.

Note: Guidance on surface friction characteristics of a new or resurfaced runway is
given inCARC Guidance Material to Part 14 No. 34 &M. Additional guidance is
included inCARC Guidance Material 3&M-08 Pavement Surface Condition

3.1.25 Measurements of thsurface friction characteristics of a new or resurfaced
paved runway shall be made with a continuous friction measuring device using self
wetting features.

Note: Guidance on surface friction characteristics of new runway surfaces is given in
CARC Guidanc#aterial to Part 14 No. 34 GM1. Additional guidance is included
in CARC Guidance Material 3&6M-08 Pavement Surface Condition

3.1.26 The average surface texture depth of a new surface shall be not less than 1.0
mm.

Macro-texture and micrdexture are takemto consideration in order to provide the
required surface friction characteristics.
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Note (1): Guidance on surface design igayi InCARC Guidance Material to Part 14
No. 34 GMOL

Note (2): Guidance on methods used to measure surface texture is gE&RD
Guidance Material 345M-08 Pavement Surface Condition

Note (3): Guidance on design and methods for improving surface texture is given in
CARC Guidance Material 3&M-09 Pavement Design

3.1.27 When the surface is grooved or scored, the grooves or sconaljbes either
perpendicular to the runway center line or parallel to-perpendicular transverse
joints, where applicable.

Note: Guidance on methods for improving the runway surface texture is g ARG
Guidance Material 34GM-08 Pavement Surfacgondition

3.2 Runway Shoulders
General

Note: Guidance on characteristics and treatment of runway shoulders is given in
CARC Guidance Material to Part 14 No. 34 &M, and inCARC Guidance Material
34-GM-11 Runway DesigrRunway shoulders shall be providiad a runway where

the code letter is PEor F.

Width of runway shoulders

3.2.1 For aeroplanes with OMGWS from 9 m up to but not including 15 m, the
runway shoulders shall extend symmetrically on each side of the runway so that the
overall width of the runwawgnd its shoulders is not less than:

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

d 60 m where the code letter is F with tww threeengined aeroplanes; and

d 75 m where the code letter isnith four (or morejengined aeroplanes
Slopes on runway shoulders

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

Strength of runway shoulders

3.2.3 The portion of a runway shoulder between the runway edge and a distance of
30 m from the runway centre line shall be prepared or constructed so as to be capable,
in the event of an airplane running off the runway, of supporting the airplane without
inducing structural damage to the airplane and of supporting ground vehiclds whic
may operate on the shoulder.
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Note: Guidance on strength of runway shoulder is giveBARC Guidance Material
34-GM-11 Runway Design.
Surface of runway shoulders

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

3.2.5 Runway shoulders for code letter F aeroplanes shall be paved to a minimum
overall width of runway and shoulder oftless than 60 m.

Note: Guidance on surface of runway shoulders is givéPARC Guidance Material
34-GM-11 Runway Design.

3.3 Runway Turn Pads
General

3.3.1 Where the end of a runway is not served by a taxiway or a taxiway turnaround,
a runway turn pad shall be provided to facilitate a-d8Qree turn of airplanes. (See
Figure 31).

3.3.2 Reserved.

Note (1): Such areas may also be useful if provided along a rutonaguce taxiing
time and distance for airplanes which may not require the full length of the runway.

Note (2): Guidance on the design of the runway turn pads is availab®ARC
Guidance Material 34GM-11 Runway DesignGuidance on taxiway turnarourab
an alternate facility is available iIHCAO Aerodrome Design Manual, Part @

Taxiways, Aprons and Holding Bays (Doc 9157)

m)

\ i

.

Figure 31. Typical turn pad layout

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

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

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

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

Outer Main Gear Wheel Span (OMGWYS)

Clearance 1.50 m 2.25m 3 mor4n? 4 m

(a) If the turn pad is intended to be used by aeroplanes with a wheel base less than 18 m.
(b) If the turn pad is intended to be used by aeroplanes with a wheel base equal to or greater than 18 m.
Note: Wheel base means the distance from the nose gear tmthetge center of the main gear.

Slopes on runway turn pads

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

Strength of runway turn pads

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

Note: Where a runway turn pad is provided with flexible pavement, the surface would
need to be capable of withstanding the horizontal shear forces exerted by the main
landing geatrtires during turning mangvers.

Surface of runway turn pads

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

3.3.10 The surface of a runway turn pad shall be so constructed or resurfaced as to
provide surfacdriction characteristics at least equal to that of the adjoining runway.
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Shoulders for runway turn pads

3.3.11 The runway turn pads shall be provided with shoulders of such width as is
necessary to prevent surface erosion by the jet blast of the most demainglisuge

for which the turn pad is intended, and any possible foreign object damage to the
airplane engines.

Note: As a minimum, the width of the shoulders would need to cover the outer engine
of the most demanding airplane and thus may be wider taasisociated runway
shoulders.

3.3.12 The strength of runway turn pad shoulders shall be capable of withstanding the
occasional passage of the airplane it is designed to serve without inducing structural
damage to the airplane and to the supporting ground velihgemay operate on the
shoulder.

3.4 Runway Strips
General
3.4.1 A runway and any associated stopways shall be included in a strip.

Length of runway strips

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

d 60 m where the code number is 2, 3 or 4;
d 60 m where the code number is 1 and the runway is an instrument one; and
d 30 m where the code number is 1 and the runway is @nstmument one.

Width of runway strips

3.4.3 A strip including a precisioapproach runway shall extend laterally to a distance
of at least:

d 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 center line of the runway and its extended center linghibuo
the length of the s.

3.4.4 A strip including a nofprecision approach runway shall extend 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 center line of the runway and its extended Geatéhroughout
the length of the strip.
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3.4.5 A strip including a nofinstrument runway shall extend on each side of the center
line of the runway and its extended center line throughout the length of the strip, to a
distance of at least:

d 75 m where the codaumber is 4;

d 55 m where the code number is 3;

0 40 m where the code number is 2; and
d 30 m where the code number is 1.

Objects on runway strips

Note: Refer to Chapter 9 section 9.9 for information regarding siting of equipment and
installations on runwasgtrips.

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

Note (1): Consideration will have to be given to the location and design of drains on a
runway strip to prevent damage to arr@@ane accidentally running off a runway.
Suitably designed drain covers may be required. For further guidanceCARE
Guidance Material 345M-11 Runway Design.

Note (2): Where opeair or covered storm water conveyances are installed,
consideration wilhave to be given to ensure that their structure does not extend above
the surrounding ground so as not to be considered an dest8ee also Note 1 to
3.4.16.

Note (3): Particular attention needs to be given to the design and maintenance of an
openair storm water conveyance in order to prevent wildlife attraction, notably birds.

If needed, it can be covered by a f¥bcedures on wildlife management are specified

in the CARC Guidance Materié34-GM-16 PANSAerodromesFurtherguidance on
Wildlife Control and Reduction can be found in CARC Guidance Mata##bM-15
Wildlife Control and Reduction.

3.4.7 No fixed object, other than visual aids required for air navigation or those
required for aircraft safety purposes and which must be sited on the retnpagand
satisfying the relevant frangibility requirement in Chapter 5, shall be permitted on any
part of a runway strip of a precision approach runway delineated by the lower edges of
the inner transitional surfaces. No mobile object shall be pernuttddis part of the
runway strip during the use of the runway for landing or-aiike

Note: See Chapter 4, section 4.1 for characteristics of inner transitional surface.

Grading of runway strips
3.4.8 That portion of a strip of an instrument runway within dahse of at least:
d 75 m where the code number is 3 or 4; and
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d 40 m where the code number is 1 or 2;

from the center line of the runway and its extended center line shall provide a graded
area for airplanes which the runway is intended to serve in the elvantairplane
running off the runway.

Note: Guidance on grading of a greater area of a strip including a precision approach
runway where the code number is 3 or 4 is giveGARRC Guidance Material to Part
14 No. 34 GMO1.

3.4.9 That portion of a strip of a neimstrument runway within a distance of at least:
d 75 m where the code numbe#is
d 55 m where the code number is 3;
d 40 m where the code number is 2; and
d 30 m where the code number is 1;

from the center line of the runwayd its extended center line shall provide a graded
area for airplanes which the runway is intended to serve in the event of an airplane
running off the runway.

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

3.4.11 That portion of a strip to at least 60 m before the start of a runway shall be
prepared against blast erosion in order to protect a landing airplane from the danger of
an exposed edge.

Note (1): The eea provided to reduce the erosive effects of jet blast and propeller wash
may be referred to as a blast pad.

Note (2): Guidance on protection against aeroplane engine blast is availal@&d
Aerodrome Design Manual, Part@ Taxiways, Aprons and Holdg Bays Design
(Doc 9157).

3.4.12 Where the areas i84.11 have paved surfaces, they shall be able to withstand
the occasional passage of the critical aeoplfor runway pavement design.

Slopes on runway strips

3.4.13 Longitudinal slopes

A longitudinal slope along that portion of a strip to be graded shall not exceed:
d 1.5 per cent where the code number is 4;
d 1.75 per cent where the code number is 3; and
0 2 per cent where the code number is 1 or 2.

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

3.4.15 Transverse Slopes

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

d 2.5 per cent where the code number is 3 or 4; and
o0 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 ostopway edge shall be negative as measured in the direction away from the
runway and may be as great as 5 per cent.

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

Note (1): Where deemed necessary for proper drainage, an-apetorm water
conveyance may be allowed in the fgyaded portion of a runway strip and would be
placed as far as practicable from the runway.

Note (2): Theaerodrome RFF procedure would need to take into account the location
of openair water conveyances within the rgraded portion of a runway strip.

Strength of runway strips

3.4.17 That portion of a strip of an instrument runway within a distance of at least:
d 75m where the code number is 3 or 4; and
d 40 m where the code number is 1 or 2;

from the center line of the runway and its extended center line shall be so prepared or
constructed as to minimize hazards arising from differences in load bearing capacity to
airplanes which the runway is intended to serve in the event of an airplane running off

the runway.

Note: Guidance on preparation of runway strips is give6@ARC Guidance Material
34-GM-11 Runway Design.

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

0 75 m where the code number is 4;
d 55 m where the code number is 3;
d 40 m where the code number is 2; and
d 30 m where the code number is 1;
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from the center line of theinway and its extended center line shall be so prepared or
constructed as to minimize hazards arising from differences in load bearing capacity to
airplanes which the runway is intended to serve in the event ofdang running off
the runway.
3.5 Runway End Safety Areas (RESA)
General
3.5.1 A runway end safety area shall be provided at each end of a runway strip where:
(a)the code number is 3 or 4; and
(b)the code number is 1 or 2 and the runway is an instrument one.

Note: Guidance on runway end safety areas isrgingCARC Guidance Material to
Part 14 No. 34 GM)1L

3.5.2 A runway end safety area shall be provided at each end of a runway strip where
the code number is 1 or 2 and the runway is ainstiument one.

Dimensions of runway end safety areas

3.5.3 Reserved.

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

(a)240 m where the code number is 3, ooda reduced length when an arresting
system is installed;

(b)120 m where the code number is 1, @n2l the runway is an instrument one; or
a reduced length when an arresting system is installed; and

(c) 30 m where the code number is 1 or 2 and the runway is-snasament one.
3.5.5 Reserved.
3.5.6 The width of a runway end safety area shall be equal to that gfatied portion
of the associated runway strip.
Objects on runway end safety areas

Note: Refer to Chapter 9 section 9.9 for information regarding siting of equipment and
installations on runway end safety areas.

3.5.7 An object situated on a runway end safetyaamhich may endanger airplanes
shall be regarded as an obstacle and shall be removed.
Clearing and grading of runway end safety areas

3.5.8 A runway end safety area shall provide a cleared and graded area for airplanes
which the runway is intended to serve i tBvent of an airplane undershooting or
overrunning the runway.
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Slopes on runway end safety areas
3.5.9 General

The slopes of a runway end safety area shall be such that no part of the runway end
safety area penetrates the approach orddékelimb surface.

3.5.10 Longitudinal slopes

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

3.5.11 Transverse slopes

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

Strength of runway end safety areas

3.5.12 A runway end safety area shall be so prepared or constructedesiite the

risk of damage to an airplane undershooting or overrunning the runway, enhance
airplane deceleration and facilitate the movement of rescue and fire fighting vehicles
as required in Chapter 9 Sections 9.2.34 to 9.2.36.

Note: Guidance on strength of a runway end safety area is giveARC Guidance
Material 34GM-11 Runway Design

3.6 Clearways

Note:CARC Guidance Material to Part 14 No. 34 @GNl provides information on the
use of clearways.

Location of clearways
3.6.1 The originof a clearway shall be at the eoftthe takeoff run available.

Length of clearways

3.6.2 The length of a clearway shall not exceed half the length of theofékan
available.

Width of clearways

3.6.3 A clearway shall extend laterally on each side of the extecelatr line of the
runway, to a distance of at least:

(2)75 m for instrument runways; and
(b)half of the width of the runway strip for nenstrument runways.
Slopes on clearways
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3.6.4 The ground in a clearway shall not project above a plane having an upward slope
of 1.25 per cent, the lower limit of this plane being a horizontal line which:

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

(b)passes through@oint located on the runway center line at the end of the take
off run available.

Note: 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 not intended 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 considered they may
endanger airplanes.

3.6.5 Abrupt upward changes in slope shall be avoided when the slope on the ground
in a clearway is relatively small or when the mean slope is upwardclhnsguations,

in that portion of the clearway within a distance of 22.5 m or half the runway width
whichever is greater on each side of the extended center line, the slopes, slope change:
and the transition from runway to clearway shall conform with tludgbe runway

with which the clearway is associated.

Objects on clearways

Note: Refer to Chapter section 9.9 for information regarding siting of equipment and
installations on clearways

3.6.6 An object situated on a clearway which may endanger airplaribe er shall
be regarded as an obstacle and shall be removed.

3.7 Stopways

Note: CARC Guidance Material to Part 14 No. 34 ®Mprovides information on the
use of stopways.

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

Slopes on stopways

3.7.2 Slopes and changes in slope on a stopway, and the transition from a runway to a
stopway, shall comply with the specifications of Chapter 3 paragraphs & 1311319
for the runway with which the stopway is associated except that:

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

Strength of stopways

3.7.3 A stopway shall be prepared constructed so as to be capable, in the event of
an abandoned talkaf, of supporting the airplane which the stopway is intended to
serve without inducing structural damage to the airplane.

Note: CARC Guidance Material to Part 14 No. 34 GM presentgyuidance relative
to the support capability of a stopway.

Surface of stopways
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.

3.8 Radio Altimeter Operating Area
General

3.8.1 A radio altimeter operating area shall be established in théhprshold area of
a precision approach runway.

Length of the area

3.8.2 A radio altimeter operating area shall extend before the threshold for a distance
of at least 300 m.

Width of the area

3.8.3 A radio altimeter operating area shall extend laterally, on each side of the
extended center line of the runway, to a distance of 60 m, except that, when special
circumstances so warrant, the distance may be reduced to no less thaifi 80 m
aeronautical study indicates that such reduction would not affect the safety of
operations of aircratft.

Longitudinal slope changes

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

Note: Guidance on radio altimeter operatiagea is given irCARC Guidance Material
to Part 14 No. 34 GM1

3.9 Taxiways

Note (1): Unless otherwise indicated the requirements in this section are applicable to
all types of taxiways.
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Note (2): See section 5.4.3 for a standardized scheme foothenclature of taxiways
which may be used to improve situational awareness and as a part of an effective
runway incursion prevention measure.

Note (3): Se€ARC Guidance Material to Part 14 No. 34 GMifor specific taxiway
design guidance which may agsia the prevention of runway incursions when
developing a new taxiway or improving existing ones with a known runway incursion
safety risk.

General

3.9.1 Taxiways shall be provided, as dictated by operational requirements, to permit
the safe and expeditious fare movement of aircratft.

Note: Guidance on layout of taxiwagad standardized nomenclatursegiven in the
ICAO Aerodrome Design Manual, Part @ Taxiways, Aprons and Holding Bays
Design (Doc 9157).

3.9.2 Sufficient entrance and exit taxiways for a runwaglidhe provided to expedite
the movement of airplanes to and from the runway and provision of rapid exit taxiways
considered when traffic volumes are high.

3.9.3 The design of a taxiway shall be such that, when the cockpit of the airplane for
which the taxiwayis intended remains over the taxiway center line markings, the
clearance distance between the outer main wheel of the airplane and the edge of the
taxiway shall be not less than thatgivby the following tabulation:

Outer Main Gear Wheel Span (OMGWS)

Clearance 1.50 m 2.25m 3ma,bordmc 4m

(&) On straight portions.
(b) On curved portions if the taxiway is intended to be used by aeroplanes with a wheel base of less than
18 m.
(c) On curved portions if the taxiway is intended to be used by aeroplanes with a wheel base equal to or
greater than 18 m.
Note: Wheel base means tfistance from the nose gear to the geometric center of the main gear.

Width of taxiways

3.9.4 A straight portion of a taxiway shall have a width of not less than that given by
the following tabulation:
Outer Main Gear Wheel Span (OMGWS)

Taxiway 7.5 m 10.5 m 15 m 23'm
width
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Note: Guidance on width of taxiways is given@AO Aerodrome Design Manual,
Part 26 TaxiwaysAprons and Holding Bays Design (Doc 9157).

Taxiway curves

3.9.5 Changes in direction of taxiways shall be as few and small as possible. The radii
of the curves shall be compatible with the maneuvering capability and normal taxiing
speeds of the airplanes for which the taxiway is intended. The design of the curve shall
be such that, when the cockpit of the airplane remains over the taxiway center line
markings, the clearance distance between the outer main wheels of the airplane and the
edge of the taxiway shall not be less than those specified in 3.9.3.

Note (1): An eample of widening taxiways to achieve the wheel clearance specified is
illustrated in Figure 32. Guidance on the values of suitable dimensions is given in
ICAO Aerodrome Design Manual, Part @ Taxiways, Aprons and Holding Bays
Design (Doc 9157).

Note (3: The location of taxiway center line markings and lights is specified in Chapter
5 paragraphs 5.2.8.and 5.3.7.12.

Note (3):Compound curves may reduce or eliminate the need for extra taxiway width.

|Location of taxiway centre -
line markings (s&&. 5 sec. 5.2.8.
ILocation of taxiway centre

lline lights (see Ch.5 Sec. 5.3.17

T )
Minimum Xf2
wheel v

clearance

(see 3.9.5

ofthis  Th e e e e o o ——— —— ———

Chapter)

Minimumwheel
clearancésee Sec. 3.9.5 of
this chapter)

Minimum whee
clearance (see
39.5 of this
Chapter

The figure shows an example of taxiway widening to achiev
the specified wheel clearances on taxiway curves (see Sec
3.9.5 of this chapter).

Guidance material on suitable dimensions is given in the
ICAO Aerodrome Design Manual, Part2 Taxiways, Aprons
and Holding Bays (Doc 9157).

Figure 3-2. Taxiway curve
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Junctions and intersections

3.9.6 To facilitate the movement of airplanes, fillets shall be provided at junctions and
intersections of taxiways with runways, aprons and other taxiways. The design of the
fillets shall ensure that the minimum wheel clearances specified in 3.9.3 are neaintain
when airplanes are maneuvering througd junctions or intersections.

Note: Consideration will have to be given to the airplane datum length when designing
fillets. Guidance on the design of fillets and the definition of the term airplane datum
lengthare given inCAO Aerodrome Design Manual, Part® Taxiways, Aprons and
Holding Bays Design (Doc 9157).

Taxiway minimum separation distances

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

Note (1): Guidnce on factors which may be considered in the aeronautical study is
given inICAO Aerodrome Design Manual, Part® Taxiways, Aprons and Holding
Bays Design (Doc 9157).

Note (2): ILS and MLS installations may also influence the location of taxiways due to
interferences to ILS and MLS signals by a taxiing or stopped aircraft. Information on
critical and sensitive areas surrounding ILS and MLS installations is contained in

ICAO Annex 10, Volume I, Attachments C and G (respectively).

Note (3): The separatiodistances of Table B, 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 IRAO Aerodrome Design Manual, Part@
Taxiways, Aprons and HoldiBays Design (Doc 9157).

Note (4): The separation distance between the center line of an aircraft stand taxilane
and an object shown in Tablel3 column B, may need to be increased when jet
exhaust wake velocity may cause hazardous conditions for gsaumiding.

Slopes on taxiways

3.9.8 Longitudinal slopes

The longitudinal slope of a taxiway shall not exceed:
d 1.5 per cent where the code letter is C, D, E or F; and
d 3 per cent where the code letter is A or B.

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

d 1 per cent per 30 m (minimum radius of curvature of 3 000
m) where the code letter is C, D, E oraRd

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

3.9.1(5ight distance

Where a change in slope on a taxiway cannot be avoided, the change shall be such that
from any point:

0 3 m above the taxiway, it will be pob# to see the whole surface of the
taxiway for a distance of at least 300 m from that point, where the code letter
isC,D,EorF;

d 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 frdrattpoint, where the code letter
is B; and

d 1.5 m above the taxiway, it will be possible to see the whole surface of the
taxiway for a distance of at least 150 m from that point, where the code letter
is A.
3.9.11Transverse slopes

The transverse slopes of a taxiway shall be sufficient to prevent the accumulation of
water on the surface of the taxiway but shall not exceed:

d 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.
Note: Reér to 3.13.4 regarding transverse slopes on an aircraft stand taxilane.
Strength of taxiways

3.9.12 The strength of a taxiway shall be at least equal to that of the runway it serves,
due consideration being given to the fact that a taxiway will be subjectegréaizr
density of traffic and, as a result of slow moving and stationary airplanes, to higher
stresses than the runway it serves.

Note: Guidance on the relation of the strength of taxiways to the strength of runways
is given iInCARC Guidance Material 3&M-09 Pavement Design
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Table 3-1. Taxiway minimum separation distances

A 775 775 - - 375 475 - - 23 15.5 19.5 12
B 82 82 152 - 42 52 67 - 32 20 28.5 16.5
C 88 88 158 158 48 58 73 93 44 26 40.5 22.5
D = = 166 166 = = 81 101 63 37 59.5 33.5
E = = 1725 1725 = = 87.5 107.5 76 43.5 72.5 40
F - - 180 180 - - 95 115 91 51 87.5 47.5

The separation distances shown in columns (2) to (9) represent ordinary combinations of runways and taxiways. The
development of these distances is givelCihO Aerodrome Design Manual, Part@ Taxiways, Aprons and Holding Bay:
Design (Doc 9157).

The distances in columns (2) to (9) do not guarantee sufficient clearance behind a holding airplane to permit the pa
another airplane on a parallel taxiway. Referl@AO Aerodrome Design Mamd, Part 26 Taxiways, Aprons and Holding
Bays Design (Doc 9157).

Surface of taxiways

3.9.13 The surface of a taxiway shall not have irregularities that cause damage to
airplane structures.

3.9.14 The surface of a paved taxiway shall be so constructed or resurfaced as to
provide suitable surface friction characteristics.

Note: Suitable surface friction characteristics are those surface properties required on
taxiways that assure safe operatioraefoplanes.

Amendment No.: Réssue Effective DateFeh, 2056 Page6l



Aerodrome Design and Operations JCAR Part 14

Rapid exit taxiways

Note: The following specifications detail requirements particular to rapid exit
taxiways. See Figure-3. General requirements for taxiways also apply to this type
of taxiway. Guidance on the provision, location and giesif rapid exit taxiways is
included iNICAO Aerodrome Design Manual, Pari® Taxiways, Aprons and Holding
Bays Design (Doc 9157).

3.9.15 A rapid exit taxiway shall be designed with a radius of-wffrcurve of at least:
d 550 m where the code number is 3 oadgl
d 275 m where the code number is 1 or 2;
To enable exit speeds under wet conditions of:
d 93 km/h where the code number is 3 or 4; and
d 65 km/h where the code number is 1 or 2.

Note: The locations of rapid exit taxiways along a runway are based on several criteria
described inICAO Aerodrome Design Manual, Part @ Taxiways, Aprons and
Holding Bays Design (Doc 9157)n addition to different speed criteria.

————— —TAXWAY- — - — - —-—-— -

Rapid exit taxiway

Radius of
turn-off
curve

|— Intersection angle

Figure 3-3. Rapid exit taxiway

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

3.9.17 A rapid exit txiway shall include a straight distance after the “offincurve
sufficient for an exiting aircraft to come to a full stop clear of any intersecting taxiway.
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3.9.18 The intersection angle of a rapid exit taxiway with the runway shall not be
greater than 45° ndess than 25° and preferably shall be 30°.

Taxiways on bridges

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

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

Note: If airplane engines overhang the bridge structure, protection of adjacent areas
below the bridge from engine blast is required.

3.9.21 A bridge shall be constructed on a straight section of the taxiway with a straight
section on both ends of the bridge to facilitate the alignment of airplanes approaching
the bridge.

3.10 Taxiway Shoulders

Note: Guidance on characteristics of taxiway shouldard on shoulder treatment is
given inlICAO Aerodrome Design Manual, Part® Taxiways, Aprons and Holding
Bays Design (Doc 9157).

3.10.1 Straight portions of a taxiway where the code letter is C, D, E or F shall be
provided with shoulders which extesgimmetrically on each side of the taxiway so
that the overall width of the taxiway and its shoulders on straight portions is not less
than:

0 44 m where the code letter is F;

0 38 m where the code letter is E;

0 34m where the code letter is D; and
0 25 m where th code letter is C.

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

3.10.2 When a taxiway is intended to be used by tur@ngine airplanes, the surface
of the taxiway shoulder shall be so prepared as to resist erosion and the ingestion of the
surface material by airplane engines.
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3.11 Taxiway Strips

Note: Guidance on characteristics of taxiway strips is givehdAO Aerodrome
Design Manual, Part 3 Taxiways, Aprons and Holding Bays Design (Doc 9157).
General

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

Width of taxiway strips

3.11.2 A taxiway strip shall extend symmetrically on each side of theecdinte of
the taxiway throughout the length of the taxiway to at least the distance from the center
line given in Table 3L, column 11.

Objects on taxiway strips

Note: Refer to Chapter 9 section 9.9 for information regarding siting of equipment and
installations on taxiway strips.

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

Note (1): Consideration shall be given to the location and design of drains on a taxiway
strip to prevent damage to an airplane aaaidally running off a taxiway. Suitably
designed drain covers are requireBor further guidance, seéCAO Aerodrome
Design Manual, Part 3 Taxiways, Aprons and Holding Bays Design (Doc 9157).

Note (2): Where opeair or covered storm water conveyancege anstalled,
consideration will have to be given to ensure that their structure do not extend above
the surrounding ground so as not to be considered an clest&ee also Note 1 to
3.11.6.

Note (3): Particular attention needs to be given to the design and maintenance of an
openair storm water conveyance in order to prevent wildlife attraction, notably birds.

If needed, it can be covered by a net. Guidance on Wildlife Control and Redzastion

be found iINCARC Guidance Material 3&M-15 Wildlife Control and Reduction

Grading of taxiway strips

3.11.4 The center portion of a taxiway strip shall provide a graded area to a distance
from the center line of the taxiway of not less than that given byfdh@wing
tabulation:

Y 10.25 m where the OMGWS is up to but not including 4.5 m.
Y% 11 m where the OMGWS is 4.5 m up to but not including 6 m.
Y 12.50 m where the OMGWS is 6 m up to but not including 9 m.

Y2 17mwhere the OMGWS is 9 m up to but not including 15 m, where the
code letter is D.
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Y2 19 m where the OMGWS is 9 m up to but not including 15 m, where the
code letter is E.

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

Note: Guidance on width of the graded portion of a taxiway is givehCHO
Aerodrome Design Manual, Part@ Taxiways, Aprons and Holding Bays Design
(Doc 9157).

Slopes on taxiway strips

3.11.5 The surface of the strip shall be flush at the edge of the taxiwstyootder, if
provided, and the graded portion shall not have an upward transverse slope exceeding:

d 2.5 per cent for strips where the code letter is C, D, E or F; and
d 3 per cent for strips of taxiways where the code letter is A or B;

the upward slope beirmgeasured with reference to the transverse slope of the adjacent
taxiway surface and not the horizontal. The downward transverse slope shall not
exceed 5 per cent measuredhwieference to the horizontal.

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

Note (1): Where deemed necessary for proper drainage, anapetorm water
conveyance may be allowed in timgraded portion of a taxiway strip and would be
placed as far a practicable from the taxiway.

Note (2): The aerodrome RFF procedure would need to take into account the location
of openair storm water conveyances within the rgmaded portion of daxiway strip.

3.12 Holding Bays, RunwayHolding Positions, Intermediate Holding Positions
and RoadHolding Positions

General
3.12.1 Holding bay(s) shall be provided when the traffic density is medium or heavy.
3.12.2 A runway-holding position or positions shall be estaldigh

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

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

3.12.3 A runway-holding position shall be established on a taxiway if the location
alignment of the taxiway is such that a taxiing aircraft or vehicle can infringe an
obstacle limitation surface or interfere with the operation of radio navigation aids.
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3.12.4 An intermediate holding position shall be established on a taxiway at any point
other than a runwayolding position where it is desirable to define a specific holding
limit.

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

Location

3.12.6 The distance between a holding bay, rumhailding position established at a
taxiway/runway intersection or rodwlding position and the center line of a runway
shall be in accordance with TableZBand, in the case of a precision approach runway,
suchthat a holding aircraft or vehicle will not interfere with the operation of radio
navigation aids or penetrate the inner transitional surface.

Note: Guidance for the positioning of runwhglding positions is givednCAO
Aerodrome Design Manual, Part @ Taxiways, Aprons and Holding Bays Design
(Doc 9157).

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 shall be increased as
follows:

(a) up to an elevation of 2 000 m (6 6f2) 1 m for every 100 m (330 ft) in excess
of 700 m (2 300 ft);

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

(c) elevation in excess of 4 000 m (13 320and 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).

3.12.8 If a holding bay, runwayolding position or roatholding position for a
precision approach runway code number 4 is at a greater elevation congpéred
threshold, the distance specified in Tabl&f3hall be further increased 5 m for every
meter the bay or position is higher than the threshold.

3.12.9 (Until 20 November 2030)the location of a runwakolding position
established in accordance with)3.3) shall be such that a holding aircraft or vehicle
will not infringe the obstacle free zone, approach surface;dfkeimb surface or
ILS/MLS critical/sensitive area or interfere with the operation of radio navigation aids.

3.1210 (As of 21 Novembe 2030), the location of a runwdyplding position
established in accordance with 3.12.3 shall be such that a holding aircraft or vehicle
will not infringe the inner approach surface, inner transitional surfaces, balked landing
surface, approach surfacakéoff climb surface or ILS/MLS critical/sensitive area or
interfere with the operatioof other radio navigation aids.
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Table 3-2. Minimum distance from the runway center line
to a holding bay, runwakolding position or roatholding position

Nornrinstrument 30m 40 m 55m 75m
Non-precision approach 40 m 40 m 75 m 75 m
Precision approach category | 60 mP 60 mP 90 m&P 90 m&P®
Precision approach categories Il and - - 90 m&® 90 m&P®
Takeoff runway 30m 40 m 55m 75m

(a) If a holding bay, runwatolding position or roatholding position is at a lower elevation compal
to the threshold, the distance may be decre&setbr every meter the bay or holding position
lower than the thresholdpntingent upon not infringing the inner transitional surface

(b) This distance may need to be increased to avoid interference with radio navigation aids, par
the glide path and localizer facilitidaformation on critical and sensitive areadldd and MLS is
contained inCAO Annex 10, Volume I, Attachments C and@spectively (see also 3.12.6)

Note (1): The distance of 90 m for code number 3 or 4 is based on an aircraft with a tail height «
a distance from the nose to the highest pkttie tail of 52.7 m and a nose height of 10 m holding ¢
angle of 45° or more with respect to the runway centerline, being clear of the obstacle free zone
accountable for the calculation of OCA/H

Note (2): The distance of 60 m for codember 2 is based on an aircraft with a tail height of 8 1
distance from the nose to the highest part of the tail of 24.6 m and a nose height of 5.2 m hold
angle of 45° or more with respect to the runway centerline, being clear of the ofremeziene

Note (3): For code number 4 where the width of the inner edge of the inner approach surface
than 120 m, a distance greater than 90 m may be necessary to ensure that a holding aircraft
the obstacle free zone. For example stadice of 100 m is based on an aircraft with a tail height ¢
m, a distance from the nose to the highest part of the tail of 62.2 m and a nose height of 10
at an angle of 45° or more with respect to the runway centerline, being clear cétthaeofree zone.

3.13 Aprons
General

3.13.1 Aprons shall be provided where necessary to permit tharahoffloading of
passengers, cargo or mail as well as the servicing of aircraft without imgnath
the aerodrome traffic.

3.13.2 The design of aprons shall tak&o consideration criteria for safe ground
handling, including:

a) sufficient space between aircraft stands to enable personnel and equipment to
move safely and efficiently;

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

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

Amendment No.: Réssue Effective DateFeh, 2056 Page67



Aerodrome Design and Operations JCAR Part 14

d) positioning of fixed ground services;

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

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

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

I) avoidance of rear of aircraft stand service roads wherever practicable; and

]) appropriate protection for persons, equipment and infrastructure from jet blast
and propdéer wash.

Note: Further guidance on apron design and markings is given i@A#C Guidance
Material 34GM-17 Visual Aids for Navigatignand thelCAO Airport Planning
Manual (Doc 9184), Partd Master Planning.

Size of aprons

3.13.3 The total apron area shall be adequate to pesaigt andexpeditious handling
of the aerodrome traffic at its maximum anticipated density.

Strength of aprons

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

Slopes on aprons

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

3.13.6 On an aircraft stand the maximum slope shall not exceed Eper c

Clearance distances on aircraft stands

3.13.7 An aircraft stand shall provide the following minimum clearances between an
aircraft entering or exiting the stand and any adjacent building, aircraft on another stand
and other objects:
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3m

3m
45m
7.5 m
7.5m
7.5m

mmooO|@ >

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

(a) between the terminal, including any fixed passergardingbridge, and the
nose of an aircraft; and

(b) over any portion of the stand provided with azimuth guidance by a visual
docking guidance system.
Note: On aprons, consideration also has to be given to the provision of service roads
and to maneuvering and storage area for ground equipment (Ré@h@Aerodrome
Design Manual, Part & Taxiways, Aprons and Holding Bays Design (Doc 91far).
guidan@ on storage of ground equipment).

3.14 Isolated Aircraft Parking Position

3.14.1 An isolated aircraft parking position shall be designated or the aerodrome
control tower shall be advised of an area or areas suitable for the parking of an aircraft
which is known or believed to be the subject of unlawful interference, or which for
otherreasons needs isolation from normal aerodrome activities.

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

3.15 De-Icing/Anti -Icing Facilities

Note: Safe and efficient airplane operatioagse of primary importance in the
development of an airplane deicing/amting facility. For further guidance, refer to
ICAO Manual of Aircraft Ground Decing/Antiicing Operations (Doc 9640)

General

3.15.1 Airplane deicing/antticing facilities shall bgrovided at an aerodrome where
icing canditions are expected to occur.

Location
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3.15.2 De-icing/antticing facilities shall be provided either at aircraft stands or at
specified remote areas along the taxiway leading to the runway meant fafftake
provided thad adequate drainage arrangements for the collection and safe disposal of
excess decing/antricing fluids are available to prevent ground water contamination.
The effect of volume of traffic and departure flow rates shall also be considered.

Note (1): Oneof the primary factors influencing the location of aidmg/antricing
facility is to ensure that the holdover time of the atiig treatment is still in effect at
the end of taxiing and when takff clearance of the treated airplane is given.

Note @): Remote facilities compensate for changing weather conditions when icing
conditions or blowing snow are expected to occur along the taxi route taken by the
airplane to the runway meant for takéf.

3.15.3 The remote ddcing/antticing facility shall be locted to be clear of the
obstacle limitation surfaces specified in Chapter 4 of this Part, not cause interference
to the radio navigation aids and be clearly visible from the air traffic control tower for
clearing the treated airplane.

3.15.4 The remote décing/anti-icing facility shall be so located as to provide for an
expeditious traffic flow, perhaps with a bypass configuration, and not require unusual
taxiing maneuver into and out of the pads.

Note: The jet blast effects caused by a moving airplane on aitpanes receiving
the antticing treatment or taxiing behind will have to be taken into account to prevent
degradation of the treatment.

Size and number of decing/anti-icing pads
Note: An airplane décing/antiicing pad consists of:
(a) an inner area for parking of an airplane to be treated, and

(b) an outer area for movement of two or more mobildéctey/ antricing
equipment.

3.15.5 The size of a decing/antiicing pad shall be equal to the parking area required
by the most demanding airplane in a given category with at least 3.8 m clear paved area
all-roundthe airplane for the movement of theidang/antticing vehicles.

Note: Wkere more than one deing/antricing pad is provided, consideration will
have to be given to providing deicing/arting vehicle movement areas of adjacent
pads that do not overlap, but are exclusive for each pad. Consideration will also need
to be giverto bypassing of the area by other airplanes with the clearances specified in
3.15.9 and 3.15.10.

3.15.6 The number of décing/antticing pads required shall be determined based on
the meteorological conditions, the type of airplanes to be treated, the method of
application of dacing/antticing fluid, the type and capacity of the dispensing
equipment used, and the departure flow rates.
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Note: Refer tdCAO Aerodrome Design Manual, Part @ Taxiways, Aprons and
Holding Bays Design (Doc 9157).

Slopes on décing/anti-icing pads

3.15.7 The deicing/antticing pads shall be provided with suitable slopes to ensure
satisfactory drainage of the area and to permit collection of all excassgkantk

icing fluid running off an airplane. The maximum longitudinal slope siets little

as practicable and the transversepslshall not exceed 1 per cent.

Strength of deicing/anti-icing pads

3.15.8 The deicing/antticing pad shall be capable of withstanding the traffic of the
aircraft it is intended to serve, due consideration dpginven to the fact that the de
icing/antticing pad (like an apron) will be subjected to a higher density of traffic and,
as a result of slownoving or stationary aircraft, to higher stresses than a runway.

Clearance distances on a deing/anti-icing pad

3.15.9 A de-icing/antticing pad shall provide the minimum clearances specified in
3.13.6 for aircraft stands. If the pad layout is such as to include bypass configuration,
the minimum separation distances specified in Tabld)(3olumn B, shall be
provided.

3.15.10Where the decing/antticing facility is located adjoining a regular taxiway,
the taxiway minimum separation distance specified in Tablg,(8olumn 11, shall be
provided. (See Figure {8))

Taxiway

o . L < Vo )
Minimum separation A 7=
distance (see 3.15.10 and f;
Table 3-1, column 11) 4 7_ _____________

/ ’ ) 'K
Intermediate holding /

position marking

De-icing I anti-icing
facility

Figure 3-4. Minimum separation distan@» a deicing/antticing facility

Environmental considerations

Note: The excess deing/antricing fluid running off an airplane poses the risk of
contamination of ground water in addition to affecting the pavement surface friction
characteristics.
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3.15.11Whetle deicing/antticing activities are carried out, the surface drainage shall
be planned to collect the rwoff separately, preventing its mixing with the normal
surface ruroff so that it does not pollute the ground water.
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Chapter (4)
Obstacle Restriction and Removal
(Applicable until 20 November 2030)

Note (1):The objectives of the specifications in this chapter are to define the airspace
around aerodromes to be maintained free from obstacles so as to permit the intended
airplane operations at th@aerodromes to be conducted safely and to prevent the
aerodromes from becoming unusable by the growth of obstacles around the
aerodromes. This is achieved by establishing a series of obstacle limitation surfaces
that define the limits to which objects mawjpct into the airspace.

Note (2):Objects which penetrate the obstacle limitation surfaces contained in this
chapter may in certain circumstances cause an increase in the obstacle clearance
altitude/height for an instrument approach procedure or any@ased visual circling
procedure or have other operational impact on flight procedure design.

Note (3):The establishment of, and requirements for, an obstacle protection surface
for visual approach slope indicator systems are specified in Chapter 5 naglag
5.5.£21t05.5.4.

4.1 Obstacle Limitation Surfaces
Note: See Figure 41.
Outer horizontal surface

Note: Guidance on the need to provide an outer horizontal surface and its
characteristics is contained ICARC Guidance Material 3&M-04 Control of
Obstacles

Conical surface

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

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

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

Inner horizontal surface

4.1.4 Descriptiond Inner horizontal surface: A surface located in a horizontal plane
above an aerodrome and its environs.
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4.1.5 Characteristicsd The radius or outer limits of the inner horizontal surface shall
be measured from a reference point or points established for such purpose.

Note: The shape of the inner horizontal surface need not necessarily be circular.
Guidance on determining thectent of the inner horizontal surface is contained in
CARC Guidance Material 3&M-04 Control of Obstacles

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

Note: Guidance on determiningd elevation datum is contained@ARC Guidance
Material 34GM-04 Control of Obstacles

Approach surface

4.1.7 Description 8 Approach surface: An inclined plane or combination of planes
preceding the threshold.

4.1.8 Characteristicsd The limits of the approach suda shall comprise:

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

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

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

(d)The above surfaces shall be varied when lateral offset, offset or curved
approaches are utilized, specifically, two sides originatitiggeends of the inner
edge and diverging uniformly at a specified rate from the extended center line
of the lateral offset, offset or curved ground track.

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

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

Inner approach surface

4.1.11 Descriptiond Inner approach surface: A rectangular portion of the approach
surface immediately preceding the threshold.

4.1.12 Characteristicsd 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 ends of the inner edge and extending parallel to the
vertical plane containing the center line of the runvead

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

4.1.13 Description d Transitional surface: A complex surface along the side of the
strip and part of the side of the approach surface, that slopes upwards and outwards to
the inner horizontalwgface.

4.1.14 Characteristicsd The limits of a transitional surface shall comprise:

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

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

(a)along the side ofhe approach surfacequal to the elevation of the approach
surface at that point; and

(b)along the stripequal to the elevation of the nearest point on the center line of
the runway or its extension.

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

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

Inner transitional surface

Note: It is intended that the inner transitional surface be the controlling obstacle
limitation surface for navigation aids, aircraft and other vehicles that must be near the
runway and which is not to be penetrated except for frangible objects. Theitnaasi
surface described ih.1.13 is intended to remain as the controlling obstacle limitation
surface for buildings, etc.

4.1.17 Description d Inner transitional surface: A surface similar to the transitional
surface but closer to the runway.

4.1.18 Characteristicsd The limits of an inner transitional surface shall comprise:

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

(b)an upper edge located in the plane of the innezbotal surface.

4.1.19 The elevation of a point on the lower edge shall be:
Amendment No.: Réssue Effective DateFeh, 2056 Pagei75




Aerodrome Design and Operations JCAR Part 14

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

(b)along the stri@ equal to the elevation of the nearest point on the center line of
the runway or its extension.

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

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

Balked landing surface

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

4.1.22 Characteristicsd The limits of the balked landing surface shall comprise:

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

(b)two sides originating at the ends of the inner edge and diverging unifatraly
specified rate from the vertical plane containing the center line of the runway;
and

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

4.1.23 The elevation of the inner edge shall be equal to the elevation of the runway
center line at the location of the inner edge.

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

Take-off climb surface

4.1.25 Description 8 Takeoff climb surface: An inclined plane or other specified
surface beyond the end of a runway or clearway.

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

(a)an inner edge horizontal and perpendictiethe center line of the runway and
located either at a specified distance beyond the end of the runway or at the end
of the clearway when such is provided and its length exceeds the specified
distance;

(b)two sides originating at the ends of the inneresddjverging uniformly at a
specified rate from the takaf track to a specified final width and continuing
thereafter at that width for the remainder of the length of the takeoff climb
surface; and
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(c)an outer edge horizontal and perpendicular to the sped¢dkeoff track.

4.1.27 The elevation of the inner edge shall be equal to the highest point on the
extended runway center line between the end of the runway and the inner edge, except
that when a clearway is provided the elevation shall be equal to the hpgireson

the ground on the center line of the clearway.

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

4.1.29 In the case of a takeff flight path involving a turn, the takaff climb surface
shall be a complex surface containing the horizontal normals to its center line, and the
slope of the center line shall be the same as that for a straigtuftdlkght path.

4.2 Obstacle Limitation Requirements

Note: The requirements for obstacle limitation surfaces are specified on the basis of
the intended use of a runway, i.e. tal€ or landing and type of approach, and are
intended to be applied when such use is made of the runway. In cases where @peration
are conducted to or from both directions of a runway, then the function of certain
surfaces may be nullified because of more stringent requirements of another lower
surface.

Non-instrument runways

4.2.1 The following obstacle limitation surfaces shall be lekshed for a non
instrument runway:

d conical surface;

o inner horizontal surface;
d approach surface; and
d transitional surfaces.

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 @4dl.

4.2.3 New objects or extensions of existing objects shall not be permitted above an
approach or transitional surface except when, in the opinion dEARC, the new
object or extension would be shielded by an existing immovable object.

Note: Circumstaoes in which the shielding principle may reasonably be applied are
described iICARC Guidance Material 3&M-04 Control of Obstacles

4.2.4 New objects or extensions of existing objects shall not be permitted above the
conical surface or inner horizontal surface except when, in the opinion GIARE,

the object would be shielded by an existing immovable object, or after aeronautical
study it is determined that the object would not adversely affect the safety or

significantly affect the regularity of operations of airplanes.
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4.2.5 Existing objects above any of the surfaces required by 4.2.1 shall be removed
except when, in the opinion of tHeARC, the object is shielded by an existing
immovable object, or after aeronautical study it is determined that the object would not
adversely affect the safety or significantly affect the regularity of operations of
airplanes.

Note: Because of transverse or ¢ptudinal 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 appch surface, nor is it intended that terrain or
objects which are above the approach surface beyond the end of the strip, but below
the level of the strip, be removed unless it is considered they may endanger airplanes.

4.2.6 In considering proposed constructjcaccount shall be taken of the possible
future development of an instrument runway and consequent requirement for more
stringent obstacle limitation surfaces.

Non-precision approach runways

4.2.7 The following obstacle limitation surfaces shall be establistoeda non
precision approach runway:

d conical surface;

d inner horizontal surface;
d approach surface; and
d transitional surfaces.

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

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

(a)a horizontal plane 150 m above the threshold elevation; or

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

whichever is the higher.

4.2.10 New objects or extensions of existing objects shall not be permitted above an
approach surface within 3 000ohthe inner edge or above a transitional surface except
when, in the opinion of the CARC, the new object or extension would be shielded by
an existing immovable object.

Note: Circumstances in which the shielding principle may reasonably be applied are
described in CARC Guidance Material $3M-04 Control of Obstacles.
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balked landing Obstacle limitation surfaces

4.2.11 New objects or extensions of existing objects shall 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 of @&RC, the object would be
shielded by amxisting 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 airplanes.

4.2.12 Existing objects above any of the surfaces required.2y sall be removed
except when, in the opinion of thHeARC, the object is shielded by an existing
immovable object, or after aeronautical study it is determined that the object would not
adversely affect the safety or significantly affect the regularity adrafpons of
airplanes.

Note: Because of transverse or longitudinal slopes on a strip, in certain cases the inner
edge or portions of the inner edge of the approach surface may be below the
corresponding elevation of the strip. It is not intended thatsting be graded to
conform with the inner edge of the approach surface, nor is it intended that terrain or
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objects which are above the approach surface beyond the end of the strip, but below
the level of the strip, be removed unless it is considered thgyndanger airplanes.

Precision approach runways

Note (1): Guidance on obstacle limitation surfaces for precision approach runways is
given inCARC Guidance Material 3&M-04 Control of Obstacles

Note (2): Refer to Chapter 9 section 9.9 for informategarding siting of equipment
and installations on operational areas.

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

d conical surface;

inner horizontal surface;
approach surface;
transitional surfaces;
inner approach surface;
inner transitional surfaces;

o Ox x Ox x O«

balked landing surface.
4.2.14 Reserved.

4.2.15 The following obstacle limitation surfaces shall be established for a precision
approach runway category Il or:lli

d conical surfacg

inner horizontal surfage

approach grface and inner approach surface
transitional surfaces

inner transitional surfaces; and

Qx Ox x Ox O«

balked landing surface.

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

4.2.17 The approach surface shall be korital 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 the higher.
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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 shall not be

permited above these surfaces during the use of the runway for landing.

4.2.19 New objects or extensions of existing objects shall not be permitted above an
approach surface or a transitional surface except when, in the opinion of the CARC,
the new object or extensiavould be shielded by an existing immovable object.

Note: Circumstances in which the shielding principle may reasonably be applied are
described iINCARC Guidance Material 3&M-04 Control of Obstacles

4.2.20 New objects or extensions of existing objects shailbe permitted above the
conical surface and the inner horizontal surface except when, in the opinion of the
CARC, an object would be shielded by an existing immovable object, or after
aeronautical study it is determined that the object would not adyerfsect the safety

or significantly affect the regularity of operations of airplanes.

4.2.21 Existing objects above an approach surface, a transitional surface, the conical
surface and inner horizontal surface shall be removed except when, in the opinion of
the CARC, 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 airplanes.

Note: Because of transvergelongitudinal 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 dfd approach surface, nor is it intended that terrain or
objects which are above the approach surface beyond the end of the strip, but below
the level of the strip, be removed unless it is considered they may endanger airplanes.

Runways meant for takeff

4.2.22 The following obstacle limitation surface shall be established for a runway
meant for takeoff:

d takeoff climb surface.

4.2.23 The dimensions of the surface shall be not less than the dimensions specified
in Table 42, except that a lesser length may be adopmtethe takeoff climb surface

where such lesser length would be consistent with procedural measures adopted to
govern the outward flight of airplanes.

4.2.24 The operational characteristics of airplanes for which the runway is intended
shall be examined to seeitfis desirable to reduce the slope specified in Tak?e 4
when critical operating conditions are to be catered to. If the specified slope is reduced,
corresponding adjustment in the length of takleclimb surface shall be made so as to
provide protectin to a height of 300 m.
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Note: When local conditions differ widely from sea level standard atmospheric
conditions, it may be advisable for the slope specified in TaBléode reduced. The
degree of this reduction depends on the divergence betweerctowhtions and sea
level standard atmospheric conditions, and on the performance characteristics and
operational requirements of the airplanes for which the runway is intended.

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

Note: Circumstances in which the shielding principle may reasonably be applied are
described iNCARC Guidance Mat&al 34-GM-04 Control of Obstacles

Table 4-1. Dimensions and Slopes of Obstacle Limitation Surfaces
Approach Runways

CONICAL

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

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

INNER

HORIZONTAL

Height 45m 45m 45 m 45 m 45 m 45 m 45 m 45 m 45 m 45 m

Radius 2000 2500 4000 4000 3500 4000 4000 3500 4000 4000
m m m m m m m m m m

INNER

APPROACH

Width T T T T T T T 90m 120 m¢ 120 m¢

Distance from T T T T TT [} T [} T 60 m 60 m 60 m

threshold

Length [} [} T T [} T T [} T T 900m 900m 900 m

Slope . i - i - i - 2 506 20 20

APPROACH

Length of inner 60m 80m 110m 150m 140m 280m 280m 140m 280m 280 m

edge

Distance from 30m 60m 60 m 60 m 60 m 60 m 60m 60 m 60 m 60 m

threshold
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Divergence (each  10% 10% 10% 10% 15% 15% 15% 15% 15% 15%
side)

First section

Length 1600 2500 3000 3000 2500 3000 3000 3000 3000 3000
m m m m m m m m m m
Slope 5% 4% 333% 25% 3.33% 2% 2% 2.5% 2% 2%
Second section
Length T T T T T T T T T 3600 3600 12000 3600 3600
m?P m?P m m?P m?P
Slope T T T T T 25% 2.5% 3% 25% 2.5%
Horizontal section
Length T T T T T T [} [} 8400 8400 T 8400 8400
m?® m?® m?® m?®
Total length [ [ [ [ [ 15000 15000 15000 15000 15000
m m m m m
TRANSITIONAL
Slope 20% 20% 14.3% 143% 20% 143% 14.3% 143% 14.3% 14.3%
INNER
TRANSITIONAL
Slope T T T T T T [} [} T T [} 40% 33.3% 33.3%
BALKED
LANDING
SURFACE
Length of inner T (] (] (] (] (I (] 90m 120m¢ 120 m¢
edge
Distance from [} T T T [} T T T T ¢ 1800 1800
threshold m 9 m 9
Divergence (each T (] (] (] (] (I (] 10% 10% 10%
side)
Slope T (] (] (] (] [ [ 4% 3.33% 3.33%
OUTER
HORIZONTAL
Radius (] T T T [} [} [} 15000 15000 15000
m m m

(@ All dimensions are measured horizontally unless specified otherwise.

(b) Variable length (see 4.2.9 or 4.2.17).

(c) Distance to the end of the strip.

(d) Or end of runway whichever is less.

(e)  Where the code letter is(Eolumn (3) of Table 411), the width is increased to 140 m. except for those aerodrc
that accommodate a code letter F airplanes equipped with digital avionics that provide steering command:
maintain an established track during theagound maneuvesee ICAO Circular 301 New Larger Aeroplanes
Infringement of the Obstacle Free Zone: Operational Measures and Aeronautical Study.
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4.2.26 If no object reaches the 2 per cent (1:50) taKeclimb surface, new objects
shall be limited to preserve the existing obstacle free surface or a surface down to a
slope of 1.6 per cent (1:62.5).

4.2.27 Existing objects that extend above a takkclimb surfae shall be removed
except when, in the opinion of the appropriate authority, an object is shielded by an
existing immovable object, or after aeronautical study it is determined that the object
would not adversely affect the safety or significantly afteetregularity of operations

of airplanes.

Note: Because of transverse slopes on a strip or clearway, in certain cases portions of
the inner edge of the taladf climb surface may be below the corresponding elevation
of the strip or clearway. It is notiended that the strip or clearway be graded to
conform with the inner edge of the tad& climb surface, nor is it intended that terrain

or objects which are above the ta&# climb surface beyond the end of the strip or
clearway, but below the level dlfe strip or clearway, be removed unless it is
considered they may endanger airplanes. Similar considerations apply at the junction
of a clearway and strip where differences in transverse slopes exist.

Table 4-2. Dimensions and Slopes of Obstacle LimdatSurface
Runways Meant for Take Off

TAKE -OFF CLIMB

Length of inner edge 60 m 80 m 180 m
Distance from runway erf 30 m 60 m 60 m
Divergence (each side) 10% 10% 12.5%
Final width 380 m 580 m 1200 m
1800 m°
Length 1600 m 2500 m 15000 m
Slope 5% 4% 2%

(@ All dimensions are measured horizontally unless specified otherwise.

(b) The takeoff climb surface starts at the endtbé clearway if the clearway length exceeds the
specified distance.

(c) 1800 mwhen the intended track includes changes of heading greater than 15° for operatio
conducted in IMC, VMC by night

(d) See 4.2.24 and 4.2.26.
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4.3 Objects Outside the Obstacld.imitation Surfaces

4.3.1 Arrangements shall be made with municipalities to enableChBC to be
consulted concerning proposed construction beyond the limits of the obstacle limitation
surfaces that extend above a height established b@AIRC, in order to panit an
aeronautical study of the effect of such construction on the operation of airplanes.

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

Note: This study may have regard to the nature of operations concerned and may
distinguish between day and night operations.

4.4  Other Objects

4.4.1 Objects which do not project through the approach surface but which would
nevertheless adversely affect the optimum siting or performance of visualuisuah
aids shall be removed.

4.4.2 Anything which may, in the opinion of th€éARC after aeronautical styd
endanger airplanes on the movement area or in the air within the limits of the inner
horizontal and conical surfaces shall be regarded as an obstacle and shall be removec
in so far as practicahle

Note (1): In certain circumstances, objects that do not project above any of the surfaces
enumerated id.1 may constitute to airplanes as, for example, where there are one or
more isolated objects in the vicinity of an aerodrome.

Note (2): Figure 43 thefollowing page illustrates a three dimensional view of the
obstacle limitation surfaces at an aerodrome.
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Chapter 4.
Obstacle Restriction and Removal
(Applicable as of 21 November 2030)

Note (1): This chapter describes the management of obstacleswtithiaerodrome
boundary and ints vicinity. The following specifications allo@ARCto define the
airspace around aerodromes to baintained free from obstacles and the airspace
whereflexibility can be @plied in managing the obstacevironment. This permits
the existing and intended aeroplane @iimns at the aerodromes to lm®nducted
safely and prevent the aerodromes from becoming restractddeventually unusable
by the growtlof obstaclesThis is achieved by establishing obstacle limitation surfaces
(OLS) consisting of obstacle frearfaces(OFS) and obsicle evaluation surfaces
(OES).

Note (2): The lateral and vertical extent of the OLS are being used finidg the
requirements for theollection of terrain and obstacle data sets. Provisions on terrain
and obsacle data sets are containedll@AO Annex 155 Aeronautical Information
ServicesChapter 5.

Note (3): The establishment of, and requirements for, an olesta@tection surface
for visual approach slope indicator systems are specified maer 5, 5.3.5.41 to
5.3.5.45.

4.1 General

4.1.1CARC will establish a process to prevent the growth of olestabbth fixed and
mobile, thatmay affect the safety @egularity of flight operations at an aerodrome.

Note (1): Specifications concerning the process to be estaldidheCARC are
contained iINCARC Guidance Materid@4-GM-16 PANSAerodromesPart I, Chapter
10.

Note (2): Taxiing aircraft, aircraft on tow and traversing vehicles are considered
mobile djectswhereas buildings, parked aircraft and vehglare considered fixed
objects.

4.2 Obstacle free surfaces (OFS)

Note The purpose of the obstacle free surfaces is to establish airdpatqeréserves
the accessibilitpf the aerodrome and the safety of operations by protecting aeroplanes
during approaches and garounds.
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4.2.1 Approach surface

Note: The purpose of thegproach surface is to establish the giase to be maintained
free fromobstacles to protect an aeroplane in the visual phase of the apptodahd
manoeuvres following standard3.0° approach. See FigureX4

Description
4.2.1.1 An inclined wrfacepreceding the threshold.

Characteristics
4.2.1.2 The limits of the appach surface shall comprise:

(@)an inner edge of specified length, horizontal and perpendicular to the
extended centre line of tmenway and located at a specified distance before
thethreshold;

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

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

4.2.1.3 The surface mentioned in 4.2.1.2 shall be varleehviateral iset, angular
offset or curvedapproaches are utilized; two sides originating at the ends of the inner
edge and diverging uniformly at gpecified rate from the extended centre line of the
lateral offset, angulasffset or curved ground track

4.2.1.4 The elevation of the inner edge shall be equal to the elevation of the midpoint
of the threshold.

4.2.1.5 The slope of the amach surface shall be measured:

(a)when strgght-in approaches are utilized the vertical plane containing the
centre line of theunway and its extension; and

(b)when lateral offset, angular offsetaurved approaches are utilizaldng any
straight part othe approach, in the vertical plane containing the centre line
of the lderal offset, angular offset aurved ground track or, along any
curved part of the approach, ihe vertical plane tangent witihe curved
ground track.

4.2.1.6 Except where the approach surface is raised to comply withaappangles
greater than 3.0the slope of the approach surface shall not be greater than, and their
otherdimensions not less than, thagecified in Table4 for norinstrument runways

and Tdle 42 for instrument runways.
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4.2.1.7 The slope of the approach surfsttallnot be inceased to facilitatéhe growth
of obstacles.

Note The slope of the approach surface is intended to adaggpooach operations
that have aslope higher than 3.0°. Specifications concerning the modification of the
approach surface are containad CARC Guidance MateriaB4-GM-16 PANS
AerodromesPart Il, Chapter 10.

4.2.1.8 Where the approach angle is lower than 3.0°, the didipe approach surface
shall bedecreased.

4.2.1.9 Where the slope of the obstacle protection surface of a aualachslope
indicator systenis lower than that indicated in Tableldand Table 4, the slope of
the appoach surface shall be decreasethatch that oftte obstacle protection surface.

Note: See Chapter 5, 5.3.5 dnet obstacle protection surface.

4.2.1.10Where the slope of the approach surface is reduced, conciag adjustment
in the lengthof the approach surface shall be made to provide protection to a height
equalto that reached with the slopasd lenghs in Table 41 and Table 2.

4.2.1.11 Oninstrument approach runways, where the obstacle dearheight is
higher than 150 (600 ft) above the threshold, the length of the appreadace shall
not be less than:

(a)the value indicated in TableZ or

(b)that necessary to reatie obstacle clearaa heightwhichever is greater.

Table 4-1. Dimensions and slopes of approach surface
0 Norrinstrument runways

Aeroplane design

group I ITA-1IB nc 1 v A%
gliszzll:ﬁfdfrom 30 m 60 m 60 m 60 m 60 m 60 m
Length of inner edge 60 m"" 80 m** 100 m? 125m 135 m 150 m
Divergence 10 % 10 % 10 % 10 % 10 % 10 %
Length 1600 m* 2500 m* 2500 m* 2500m® 2500 m®* 2500 m®
Slope 5 %! 4 %' 3.33 %f 3.33 %' 333% 333 %f

a

Where runway width is above 23 m and up to 30 m, the length of inner edge is increased to 80 m.
b

Where runway width is above 30 m, the length of inner edge is increased to 100 m.

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

® See 4.2.1.10.

" See4.2.1.8 and 4.2.1.9.

c
d
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Table 4-2. Dimensions and slopes of approach surface
0 Instrument runways

Aeroplane design

aroup I IIA-IIB 1IC 111 v v
Rli:(t:sl;: gf dfrom 60 m 60 m 60 m 60 m 60 m 60 m
Length of inner edge 110 m* 125 m® 155 m* 175 m 185 m 200 m
Divergence 10% 10% 10% 10 % 10% 10%
Length 4500m*  4500m*  4500m®  4500m®  43500m® 4500m*
Slope 3.33%° 3.33%° 3.33%° 3.33%° 3.33%° 3.33%°

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

* See4.2.1.8and 4.2.1.9.

4.2.2 Transitional surfaces

Note: The purpose of thé&ransitional surfaces is to establish the giase to be
maintained free fronfixed obstacles to protect an aeroplane in the overflight of the
runway or gearound maneuvre followinga standard 3.0° approach, beyond the
approach surface. See Figurel4

Description

4.2.2.1Transitional surfacesA complex surface ahg and at a specified distarfoam
the runway centre line and part of the side of the approach suntdc#dpes upwards
and outwardso a specified height.

Characteristics
4.2.2.2 The lints of a transitional surface shall comprise:

(a)a lower edge beginning on the side of the approach surface elettadion
of the upper edge arktending down the side of the approach surface to the
inner edge bthe approach surface and frahere along a line extending
parallel to and at a specified distarfoem the runway centre line ant$
extension, to the end of the strip; and

(b)an upper edge located at 60 m above the elevation of the highest threshold of
the runway.

4.2.2.3 The elevatioof a pant on the lower edge shall be:

(a)along the side of the approach surface equal to the elevation of the approach
surface at that pot; and
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(b)along the runway centre line and é@xtension after the thresha&dgual to the
elevation of thenearest poinbn the centre line of the runway or its extension.

Note: As a result of b) the transitional surfaces along the line parallel touhevay
centre line willbe curved if the runway profile is curved, or a plane if the runway
profile is a straight line. The upper edgd the transitional surfaces will also be a
curved or a straight lineepending on the runway profile.

4.2.2.4 The slope of the transitional surfaces shall be measuredeitical plane
perpendicular tohe vertical planecontaining the runwacentre line or its extension.

4.2.2.5 The slope of the transitional surface shatllbe greater than 20 per cent.
4.2.3 Inner approach surface

Note: The inner approach surface protects an aeroplane agairstl fand mobile
obstacles beforéhe threshold, in the descent phase of the balked landing ordate g
around manoeuvres followingséandard 3.0° approaclsee Figure € and Figure 4

3.

Description
4.2.3.1 Inner approach surfaceA rectangularportion of the approach surface
immedately preceding the threshold.

Characteristics
4.2.3.2 The limits of the inner approach swd shall comprise:

(a)an inner edge coincident with the location of the inner edge afgheach
surface but of its owspecifiediength;

(b)two sides originating at the ends of the inner edge and extepdradiel to
the vertical planeontaining the centre line of the runway; and

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

4.2.3.3 The surface mentioned in 4.2.3.2 shall be varied vateral dfset, angular
offset or curvedpproaches are utilized; two sides originating at the ends of the inner
edge and extending parallel to tlextended centre line of the lateral offset, angular
offset or curved ground track.

4.2.3.4 The dimensions tfe inner approach surface for Amstrument runway shall
not be lesshan those specified in Table3l

4.2.3.5 The dimensions of the inner approach surface foipremison approach
runway shall not béess tha those specified in Table4l
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4.2.3.6The dimensions of the inner approach surface for precisiproagh runway
shall not be lesthan those specified in Tab#5.

4.2.3.7 If the slope of the approach surface is reduced, the lengtioher approach
surface shalbe increased to provigwotectio to a height of 45 m (150 ft).

Table 4-3. Dimensions of inner approach surface
0 Norrinstrument runways

Aeroplane design

I IHA-IIB 1c I v A\
group
Length of inner edge 60 m 80 m 100 m 110 m 120 m 120 m*
Length 900 m" 1125m®  1350m"®  1350m° 1350m® 1350m"

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

b See4.2.3.7.

Table 4-4. Dimensions of inner approach surface
0 Non-precision approach runways

Aeroplane design

I ITA-IIB nc I v A\
group
Length of inner edge 80 m 80 m 120 m 120 m 120 m 120 m*
Length 1350m®  1350m®  1350m® 1350m° 1350m® 1350m"

? The length of inner edge is increased to 140 m on those aerodromes that accommodate a code letter F aeroplane

that is not equipped with digital avionics that provide steering commands to maintain an established track during
the go-around manoeuvre.
" See 4.2.3.7.

Table 4-5. Dimensions of inner approach surface
0 Precision approach runways

Aeroplane design

I IHA-IIB 1c I v v
group
Length of inner edge 90 m 90 m 120 m 120 m 120 m 120 m*
Length 1350m®  1350m® 1350m° 1350m® 1350m® 1350m°®

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

" See4.2.3.7.
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4.2.4 Inner transitional surfaces

Note: The inner transitional surfaces aim at establishing the airspace to be maintained
free fromfixed and mobile obstacles pootect an aeroplane in the climb pleasf the
balked landing or latego-around manoeuvres following a standard 3.0° approach,
beyondhe inner approach surface. Segure 42 andFigure 43.

Description
4.2 .4 1Inner transitional surfaces:

(a)Nonrinstrumemn and nonRprecision approach runways A complexsurface
at a specified distanckom the runway centre line consisting of two
successive sections: a firsection that rises verticallyp a given height,
followed by a second inclined section thiapes upwards and outwards to a
specified height; and

(b)Precision approach runway® A surface similar to the trangnal surface
but closer to theunway.

Characteristics
4.2.4.2 On noanstrument andchon-precision approach runways:

(a)the limits of the vertal section of the inner transitional surface shall
comprise:

1) a lower edge beginning on the side of the inner approachcsudt a
specified height abouve inner edge of that surface, extending down the
side of the inneapproach surface to its inrealge, from there along a line
parallel to and at a specified distafrom the runway centre linand its
extension, to a specified length after the threshold and tiwre,
vertically to a specifitieight; and

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

(b)the limits of the inclined section of the inner transitional surface shall
comprise:

1) a lower edge beginning at the end of the inner approach surface and
extendng down the sidef the inner approach surface to thmpar edge
of the vertica section, from there along thgper edge of the vertical
section; and

2) an upper edge parallel to and at 60 m above the elevation of the highest
threshold of the runway.
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Characteristics
4.2.4.3 On precision approach runways, thet ofthe inner transitional surface shall
comprise:

(a)a lower edge beginning at the end of the inner approach surfaegtanding
down the side of thmner approach surface to the inner edge of that surface,
from there abng a line parallel to and aspecified distance from the runway
centre line and its extensido the inner edge of the balk&xhding surface
and from there up the side of the balked landing surface to the upper edge;
and

(b)an upper edge located at 60 m above the elevation of theshtgheshold of
the runway.

4.2.4.4 On noanstrument and neprecision approach runways, tle&evation of a
point shall be:

(a) on the lower edge of the vertical section:

1) along the sid of the inner approach surfaggual to theelevation of the
inner approaclurface at that point; and

2) after the inner edgof the inner approach surfaegual to theelevation of
the nearest point aine centre line of the runway or its extension;

(b) on the upper edge of the vertical section equal¢pecific heighébove the
nearest point on theentre line of the runway or its extension;

(c) on the lower edge of the inclined section:

1) along the side of the inner approach surface equal tel¢wation of the
inner approackurface at that point; and

2) along the upper edge of the lower section equal to theatta of the
upper edge of thiwwer section at that point.

Note: As a result of a), b) and c) the two sections of the inner tianait surfaces
along the centrdéine of the runway will be curvedtiie runway profile is curved, or a
plane if he runway profile is a straighine. The upper edges of both sections of the
inner transitional surfaces will also be curved dragght lines depenéhg on the
runway profile.

4.2.4.5 On precision approach ways, the elevation of a p on the lower edge shall
be:
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(a)along the side of the inner approachface and balked landing surfaegual
to the elevation athe particular surface at that point; and

(b)along the runway centre line and extensiorequal to the elevain of the
nearest point on theentre line of the runway or its extension;

Note: As a result of b) the inner transitional surfaces along the centredinée
runway will becurved if the runway profile is curved, or a plane if theway profile

is a graight line. The upper edge thfe inner transitional surfaces will also be a curved
or a straight line @pending on the runway profile.

4.2.4.6 The slope of the inner transitionaifaces shall be measured:

(a)between the inner edges thie inner approach surface and balkaading
surface: in a verticgdlane perpendicular to the vertical plane containing the
runway centre line and its extension;

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

1) where straightn approaches argilized: in a vertical plane peepdicular
to the vertical planeontaining the runway centre line and its extension;
and

2) where lateral offset, angular offset or curved approaches areedtili
along any straight part die approach, in a vertical plaperpendicular
to the vertical plae containing the straight part the approach or, along
any curved part of the approach, in the vertical plane tangent with the
curved ground track.

4.2.4.7 The slope of the inner transitional surfaces fosimstnunent runway shall not
be greatethan, and the height of the vertical section not lowen,tlfzat specified in
Table 46.

4.2.4.8 The slope of the inner transitional surfaces forgmenison approach runway
shall not begreater than, and the height oktliertical section not lower thathat
specified in Table .

4.2.4.9 The slope of the inner transitional surfaces for precision runway shall not be
greater thamhatspecified in Table 8.
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Table 4-6. Dimensions of inner transitional surfaces
0 Norrinstrument runways

Aeroplane design group I ITA-IIB I1C III v A%
Height of ﬂ.le vertical 6m 6m 8.4 m 10 m 5m 5m
section
Slope of the inclined 40 % 40 % 33.3% 33.3% 33.3% 33.3%
section
Length a a 1 800m® 1800m" 1800m® 1800m"

® To the end of the strip.
" Or to the end of the runway, whichever is less.

Table 4-7. Dimensions of inner transitional surfaces
d Non-precision approach runways

Aeroplane design group I ITA-ITIB I1C 111 v A%
Height of tl.ua vertical 6m 6 m 5m 5m 5m 5m
section
Slope of the inclined 40 % 40 % 33.3% 33.3% 33.3% 33.3%
section
Length a a 1800m® 1800m° 1800m® 1800m°

* To the end of the strip.
" Or to the end of the runway, whichever is less.

Table 4-8. Slopes of inner transitional surfaces
0 Precision approach runways

Aeroplane design group I ITA-IIB IncC III v A%
Slope 40 % 40 % 33.3% 33.3% 33.3% 33.3%
Length a a a a a a

? See 4.2.43.

4.2.5 Balked &nding surface

Note: The balked landing surface is intended to be implemamtguecision approach
runwayswhere the balked landing might be initiated at low height above théhtices
and the climb phase of theanoeuvre is not necessarily covered by the inner
transitional surfaces.The balked landing surface airasestablishing the airspace to
be maintained free from fixed and mobilstatles to protect an aeroplamethe climb
phase of the balked landing or late-gmund manoeuvres folving a standard 3.0°
approachbeyond the inner transitnal surfaces. See Figure34

Description
4.2.5.1Balked landing surfacén inclined surfacéocated at a specified distarafier
the threshold, extending betwede inner transitional surfaces.

Characteristics
4.2.5.2 The limits of the balkddnding surface shall comprise:
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(a) an inner edge horizontal and perpendicular to the centre line ofrthayu
and located at a specifiglistance after the threshold;

(b) two sides originating at the ends of the inner edgedarstging unformly at
a specified rate fronthe vertical plane containing the centre line of the
runway; and

(c) an outer edge parallel to the inner edge and located at 60 m above the
elevation ofthe highesthreshold of the runway.

4.2.5.3 The elevation dhe inner edge shall be equal to the elevaof the nearest
point on therunway centre line.

4.2.5.4 The slope of the balked landing surface shall be measuredvertical plane
containing thecentre line bthe runway and its extension;

4.2.5.5 Thelppe of the balked landing surface shall not be greater, #ral its other
dimensions noless thanthose specified in Tabke9.

Table 4-9. Dimensions and slopes of balked landing surface

Aeroplane design I A-IIB  TIC I v v
sroup

Distance from a a 1800m® 1800m" 1800m° 1800m"
threshold

i‘de;egth of inner 90 m 90 m 120 m 120 m 120 m 120 m°©
]S)ifl‘;"ge““ (each 10% 10% 10% 10% 10% 10%
Slope 5% 4% 333%  333%  333%  333%

a. End of the strip.

b. Or end of runway whichever is less.

c¢. The length of inner edge is increased to 140 m on those aerodromes that accommodate a code letter F aeroplane
that 1s not equipped with digital avionics that provide steering commands to maintain an established track during
the go-around manocuvre.
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surfaces on a neprecision approach runway
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Figure 4-3. Obstacle free zone on a precision approach runway

4.3 Obstacle evaluation surfaces (OES)

Note(1): The purpose of the obstacle evaluation surfaces is tblesdtahe airspace

necessary taletermine the acceptability of obstacles by evaluating their impact on
existing and/or intended aeroplaneperations at an aerodrome. The impact is

evaluated on safety, regulfriand demand of the operatiokentified byCARC
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Note (2):The OES detaileith the following specifications address shaommon flight
operations andperating minima. When the flight operations differ (e.g. variance in
alignment, approach slope, approaantinima) specific obstacle evaluation surfaces
may need to be estigdhed. Depending on the flighbperations and procedures
available at an aerodrome, the OES may havecifipations as specified in the
following provisions or may be varied to fit the operations at the aerodromeiite
case of increaseahinima or where circlingloes not occur on one side of the runway)
There will be instances whesalditional obstacle evaluation surfaces, beyond what
are specified in thisection, may be required as tES or its variations do not
satisfactorily cover the local aeroplane optoas specific to the aerodrome.

Note (3):Detailed specifications on the variation of the OES émeir design are
contained INCARC Guidance Materiéd4-GM-16 PANSAerodromes

4.3.1 General

4.3.1.1CARC will ensure that the obstacle evaluation s@$especified in 4.5.2 have
beenestablished to protect the existing and/or intended amrepbperations at an
aerodrome.

4.3.1.2 The characteristics and dimension$fiefdbstacle evaluation surfacgd®mllbe
in accordance with the provisions contained in 4.3.2 to 4.3.6.

4.3.1.3 Where it is necessary to preserve toessibility of an aerodrome &xisting
and planned operations, the provisions applicable to OFS contained in 4.4.4 to 4.4.8
shallapplyto the identifed obstacle evaluation surface.

Note: Detailed specifications are contained @GARC Guidance Materia34-GM-16
PANSAerodromesPart Il, Chapter 10.

4.3.2 Horizontal surface

Note: The purpose of the horizontal surface is to protect the airsf@rceircling
procedures. Théorizontal surface also provides some protection for visual circuits
and terminal instrument flightrocedures, including PBN approaches, early turning
missed approaclseand early turning departure$he design of the horizotsurface

is consistent with the dimensiootthe visual manoeuvring argaovided inICAO
PANSOPS, (Doc 8168, Volume Part 1, Section 4, Chapter 7).

Description

4.3.2.1 Horizontal surface A surface, or a combation of surfaces, located in a
horizontal plane, or in a series of horizontal planes, al@wve@erodrome and its
environs.
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Characteristics
4.3.2.2The outer limits of the horizontal surfasbould be circular arcs centred

runway thresholds joineténgentially by straight lines.

4.3.2.3 The height of the horizontal surface shall be measir@¢e the aerodrome
elevation.

4.3.2.4 A horizontal surfacghall have a radiusf not less than, and a heigbit not
greater than, those specified in Tabl&G!

Table 4-10. Dimensions ohorizontal surface

Aeroplane design group I-ITA I1B Inc I v \%
Radius 3350m 5350m  10750m  10750m 10750m 10750 m
Height 45 m 60 m 90 m 90 m 90 m 90 m

Note: Where a runway is intended for the operations of aeroplanes of different
aeroplane desiggroups, all the horizontal surfaces specified by the radii and heights
associated with these groups aetained and the horizontal surfaégs composed of
multiple surfaces locateat different heights above tlaerodrome elevation.

Amendment No.: Réssue Effective DateFeh, 2056 Page:103



Aerodrome Design and Operations JCAR Part 14

OES of ADG IIC,
I, IV and V
I

| Plan view |

— =

Ll

|

| Axomnometnic view |

Figure 4-4. Horizontal surface

4.3.3 Surface for staight-in instrument approaches

Note: The purpose of the surface for straightinstrument approaads is to establish
the airspacewhere obstacles may have an impact on straightnstrument
approacheswhere the horizontal surface(s) parts thereof are not established. As a
single obstacle evaluation suriacannot address the varietyadf possibe instrument
approach procedures, only most common straiglstrument approaches othiran

precision approaches are considered. The surfaces for precision agme are
established in 4.3.4.
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Description
4.3.3.1Surface for straightn instrument aproaches A combination of surfaces,
located in a series of horizontal planes abamveerodrome and its environs.

Characteristics
4.3.3.2 The surface for straigintinstrument approaches should consist of:

(a) a lower part corresponding to the horizostiatface applicable to ADG |;

(b) an upper part corresponding to that part of the horizontalcaudaplicable
to ADG Il and lllextending beyond the lateral limit of the lower section and
delineatéd by the rectangle of followingides:

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

2) two longer sides extending parallel to the runway centre dime its
extension from a givedistance before and after the thresholds of the
runway.

Note: The characteristics of theidace for straightin instrument approaches specified
in 4.3.3.2 areapplicable to all ADGs.

4.3.3.3 The heights of the lower section and upper sectionshaleasured above the
aerodromeelevation.

4.3.3.4 The heights of the surface for straighinstrument approachehall not be
greater than, and its other dimensions not less than, those specified id-Table

Table 4-11. Dimensions of surface for straigimt instrument approaches

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

Length of longer side from
the threshold or thresholds > >>0 ™
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4.3.4 Surface for precision approaches

Note: The purpose of the surface for precision approaches is to esdtahk airspace
where obstacles malgave an impact on common straightprecision approach
procedures (using ILS or ML&round basedugmentation syste(GBAS or satellite
based augmentation syst¢€BBA3 CAT I). The design dlhe surface is consistent with
the dimensions of the basic ILS surfapesvided inlCAO PANSOPS (Doc 8186)
Volume I, Part Il, Section I, Chapter 1. Adjustments to the surfacebmagcessy
in case of offsgirocedures.

Description
4.3.4.1Surface for precision approaches complex surface composed of:

(a)an approach component consisting of an inclined surface preceding the
threshold,;

(b)a missed approach component consisting of an inclinddce locagd at a
specific distance afte¢he threshold;

(c)transitional components consisting of complex surfaces at aifispe
distance from the runwagentre line and along the approach component and
missedapproach component, that slopgsvards and dwards; and

(d)a lower component specified by a rectangular surfacenititie inner edges
of the aboveeomponents.

Note: The transitional components consist of a pair of surfaces, located on gillee
of the runwaycentre line. Each surface of this pairaalled a transitional component.

Characteristics
4.3.4.2 The limits of the approach componef the surface for precisiapproaches
should comprise:

(@)an inner edge of specified length, horizontal and perpendiculdheto
extended centre line of tmenway and located at a specified distance before
the threshold;

(b)two sides originating at the ends of the inner edge and divergiftggrty at
a specified rate frorthe extended centre line of the runway to a specified
distance and #erging uniformly theeafter atanother specified rate for the
remainder of the length of the approach component; and

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

4.3.4.3 The elevation of the inner edge of the approach compon#fitesbqual to the
elevation othe midpoint othe threshold.
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4.3.4.4 The slope of the approach comgntshallbe measured in theertical plane
containing the centre line of the runway and its extension.

Characteristics
4.3.4.5 The limits of the missed approach poment of surface for precision
approacheshould comprise:

(a)an inner edge of specified length, horizontal and perpendiculdheto
extended centre line of thanway and located at a specified distance after
the threshold;

(b)two sides originating at the endkthe inner edge and diverging tormly at
a specified rate fronthe extended centre line of the runway to a specified
distance and gerging uniformly thereafter a&nother specified rate for the
remainder of the length of the missed approach comppaedt

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

4.3.4.6 The elevation of the inner edge of the missed appommponent shall be
equal to theslevation of the midpoint of the threshold

Note:In some cases, the inner edge of the missed approach genipmy be below
the elevationof the midpoint of the threshold, for example where runways slope
upward.

4.3.4.7 The slope of the missed approa@imponenshallbe measured ithevertical
plane containing the centre line of the runway and its extension.

Characteristics
4.3.4.8 The limits of the transitional componhef the surface for precisi@pproaches
should comprise:

(a)a lower edge beginning on the side of the approach componeghe at
elevation of the upper edgend extending down the side of thpproach
component tahe inner edge of the approacbmponent, from there along a
line extending horizontally to the ner edge of the missed approach
component, and from there extending up the side of the meggaach
component to the upperdge; and

(b)an upper edge located at 300 m above the threshold elevation.

4.3.4.9 The elevation of a point on the lower edge of the transitional component shall
be:

(a)along the side of the approach component and missed approach component
d equal to the elevatioof the particular surface at that point; and
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(b)between the inner edges of the approach component and missed approach
componend equal to theslevation of the midpoint of the threshold.

Note: In some cases, the lower edge of the transitional compongnbenbelowthe
elevation of thenidpoint of the threshold, for example where runways slope upward.

4.3.4.10 The slope of the transitional comporsiiailbe measred in thevertical plane
perpendicular to the centre line of the runway and its extension.

Characteristcs
4.3.4.11 The limits of the lower component of theface for precision approaches
should comprise:

(a)two shorter sides corresponding with the inner edge ef dhproach
component and misseghproach component; and

(b)two longer sides corresponding with tirner edges of the transitional
components.

4.3.4.12 The elevation of a point on the lower component shalijbal to the elevation
of themidpoint of the threshold

4.3.4.13 The slopes of the different compdeef the surface for precisi@pproach
runways shall not be greater than, and their other dimensiorisless than, those
specified inTable 412.

Table 4-12. Dimensions of surface for precision approaches

Aeroplane design group ItoV
Distance from threshold 60 m
Length of inner edge 300 m
Length 3000 m
Approach component 1*' section Divergence (each side) 15 %
Slope 2%
Length 9 600 m
2" section Divergence (each side) 15 %
Slope 2.5%
. Distance after threshold 900 m
Missed approach component Length of inner edge 300 m
Length 1 800 m
1*' section Divergence (each side) 17.48 %
Slope 2.5%
Length 10 200 m
2" section Divergence (each side) 25 %
Slope 2.5%
Transitional component Slope 14.3 %
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Figure 4-5. Surface for straightin instrument approaches
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4.3.5 Instrument departure surface

Note: The purpose of the instrument departure surface is to estatile airspace
where obstaclesnmay have an impact on aircraft following an omnidirectional
instrumentdeparture procedure. Thdesignof the instrument departure surface is
consistent with the dimensiopsovided inICAO PANSOPS (Doc 8168Yolume I,
Part I, Section 3, Chapter 4).

Description
4.3.5.1instrument departure surfac&n inclined sirface, along the runway centiee
and its extension after the end of the taKedistance available.

Characteristics
4.3.5.2 The limits of the instrument departure surface should comprise:

(a)an inner edge of specified length, horizontal and perpendiculae tcetitre
line of the runway antbcated at the end of the také distance available;

(b)two sides originating at the ends of the inner edge and divergifagraly at
a specified rate fronthe extended centre line of the runway to a specified
distance andigterging uniformly thereafter a&nother specified rate for the
remainder of the length of the instrument departure surface; and

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

4.3.5.3 The elevation of the inner edge shall be 5 m above the etevbtie runwy
centre line andts extension at the end of the tabd distance available

4.3.5.4 The slope of the instrument departure surface shiaéhsured in the vertical
planecontainng thecentre line of the runway and its extension.

4.3.5.5The slope of th instrument departersurfaceshallnot be greatethan, and its
other dimensions not less than, those specified in Tl8e4

Table 4-13. Dimensions of instrument departure surface

Aeroplane design group ItoV
Length of inner edge 300 m
Slope 25%
First section Length 3 500 m
Divergence 26.8 %
. Length 8300 m
Second section Divergence 57.8 %
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4.3.6 Takeoff climb surface

Note (1):The purpose of the taladf climb surface is to establishe airspace where
obstacles mapave an impact on aircraft operating limitations during talieunder

noncritical operating conditionsThe design of the takdf climb surfaces consistent
with the takeoff obstacle clearance limitationprovided in thelCAO Aeroplane

Performance ManudDoc 10064, Chapter 3), arl@AO Annex 6, Part I.

Note (2):Obstacles that have no impact on aircraft operatingtitions during take

off undernon-critical operating conditions could have an impact in case of engine
fallure or abnormal (e.g. extremgeather conditions) and emergency situations (e.g.
system failure).

Description
4.3.6.1Takeoff climb surfaceAn inclined surfacdeyond the end of the takdf
distance available.

Characteristics
4.3.6.2 The limits of the takeff climb surface should comprise:

(a)an inner edge horizontal and perpendicular to the centre line ofrthayu
and located at a specifigtstance beyond the end of the runway or at the end
of the takeoff distance available;

(b)two sides originating at the ends of the inner edge, diverging umyf@mna
specified rate from theakeoff ground track to a specified final width and
continuing hereafter at that width for themainder of the length of the take
off climb surface; and

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

4.3.6.3 The above surfashall vary whentakeoff flight paths involvingturns are
utilized; two sides originating at the end of the inner edge amulging uniformly at
a specifiedate from the extended centre line of the takeground track to a spd@d
final width, and extendindhereafter parallel to the takdéf ground track for the
remainder of the length of the také climb surface.

4.3.6.4 The elevation of the inner edge shall be equal to the highest point on the
extended runwagentre line between the end of the takierun available and the inner
edge of the takeff climb surface.

4.3.6.5 The slope of the takdf climb surface shall be measured:

(a)in the vertical plane containing the centre line of the runway and its extension
where $raighttakeoff flight path are utilized,;
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(b)along any straight part of the také flight path, in the vertical plam
containing the centre line tfe takeoff flight path or, along any curved part
of the takeoff fli ght path, in the vertical planangent with the takeff flight
path where takeff flight paths involving turns are utilized.

4.3.6.6 On runways intended for operasof aeroplanes with a maximuwartificated
takeoff mass up to 5 700 kg, the slope of the takeclimb surfaceshallnot be greater
than,and its other dimensions not less than, those specified in Z-dldleexcepthat:

(a)a lesser length should be adopted for the-tdkelimb surface whre such
lesser length would beonsistent with procedural measures adopted to
govern the outward flight of aeroplanes; and

(b)a higher slope should be adopted for the 4@fkelimb surface where such
slope would beconsistent with the operational characteristics of the critical
aeropane operating out of the runwapd the local conditions.

4.3.6.7 On runways intended for operai@f aeroplanes with a maximweartificated
takeoff mass greater than 5 700 kg, the slope of the ddkelimb surfaceshallnot be
greaterthan, and its other dimensions not less than, those specified in Fable 4
except that:

(a)a lesser length should be adopted for the-tdkelimb surface whre such
lesser length would be&onsistent with procedural measures adopted to
govern the outward flight of aeroplanes; and

(b)a higher slope should be adopted for the 4@iikelimb suface where such
slope would beonsistent with the operational characteristics efchtical
aeropéne operating out of the runwamd the local conditions.

4.3.6.8 The slope of the takdf climb sufaceshallnot be increased tacilitate the
growth of obstacles.

Note. The slope of the takéf climb surface is intended to adaptthe operations of
aeroplanesvhose climb performances on tadd climb are such that a slope of 2 per
cent is not necessary. Howewitis slope is not intended to be increased to enable the
growth of obstaclesSpecifications concerning thhecrease dthe slope of the takeft
climb surface are contained ICARC Guidance Material34-GM-16 PANS
AerodromesPart I, Chapter 10.

4.3.6.9 The operational characteristics obpanes for which the runway iistended
shallbe examined to see if it is dedita to reduce the gbe specified in Table-24
andTable 415 to 1.6 per cent when critical operating conditions are to be datere
If the specified slope ieduced, corresponding adjustment in the length of theafike
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climb surface should be made as toprovide protection to a height equal to that
reached with the slopes and lengths in Tabld 4nd 415.

Table 4-14.Dimensions of takeff climb surface runways withoperations of
aeroplanes with enass up to 5 700 kg

;e;l(:l': lane design I A-TIB mc: T v v
:\)I::ltbance from runway 30m 60 m i i i .
Length of inner edge 60 m 80 m - - - -
Divergence (each side) 10% 10% - - - -
Final width 380m 580 m - - - -
Length 1 600 m 2500 m - - - -
Slope 5% 4% - - - -

a. Aeroplanes with a mass up to but not including 5 700 kg generally belong to aeroplane design groups L. ITA and IIB.
b. The take-off climb surface starts at the end of the clearway if the clearway length exceeds the specified distance.

Table 4-15. Dimensions of takeff climb surface runways with operations of
aeroplanes with amass above 5 700 kg

Aeroplane design

group 1 ITA-TIB IC 111 v \Y
Distance from TODA - - - - - -
Length of inner edge 144 m 156 m 156 m 172 m 180 m 180 m
Divergence (each side) 12.5% 12.5% 12.5% 12.5% 12.5% 12.5%
Final width 1 800 m* 1 800 m?* 1 800m* 1800m? 1800 m®* 1800m?
Length 10000m 10000m 10000m 10000m 10000m 10000 m
Slope 5% 4% 2% 2% 2% 2%

* Where given operational conditions and performances are met, the final width can be decreased. Specifications concerning
this reduction are contained in the Airport Services Manual (Doc 9137). Part 6.
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Figure 4-8 Takeoff climb suface

4.4 Obstacle limitation requirements

Obstacle free surfaces

4.4.1 Fixed objects shall not be permitted aboveither approach suréa, inner

transitional surfaceand balked landing surface and that complex surface extending
between the lower edg of the innetransitional surfaces. Visual aids required for air

navigation purposes or those objects required farafirsafetypurposes, and which
must project into the airspace above thner approach surface, inneansitional
surfaces and balked landing surface or that complex surfaerdaxg between the

lower edge®f the inner transitional surfaces are petaait
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Note: Specifications concerning objects required for aircraft gafeurposes are
provided in theCARC Guidance Material 3&M-04 Control of ObstaclesSuch
objects may for example considtarresting systems, arresting cables, arresting beds,
FOD detection systems, wildlife hazard equipment.

4.4.2 Visual aids required for air navigation purposes or those fixed obgectsed

for aircraft safetypurposes and which project into the airspace above the inner
approach surfae, inner transitional sudas and balked landing surface or that
complex surface extending bewvethe lower edges of the inrteansitional surfaces
shall be frangible and mounted as low as possible.

4.4.3 Mobile objects shall not be permitted above the inner apprsurface, ingr
transitional surfaces, balked landing surface and that complex surface extending
between the lower edges of the inrteansitional surfaces during the use of the runway
for landing.

4.4.4 New objects or extensions of existing objects shall not be tperabove the
approach surfacand transitional surfaces and the complex surface extending between
the lower edges of theansitionalsurfaces. Equipment and installations required for
air navigation or for aimaft safety purposes, and whiotust projetinto the airspace
above the approach surface and transitiomdhses or that complex surfaggtending
between the lower edges of the transitional surfaces are permitted.

4.4.5 Equipment and installations required for air navigation or foradirsaéty
purposes and whichust project into the airspace above the approach surface and
transitional surfaces or that complexfaceextending between the lower edges of the
transitional surfaces shall fi@ngible and mounted as low jpgssible.

4.4.6 Exising obstacles above the approachfae, and transitional surfaces that
complex surface extending between the lower edges of the imaakurfaceshall
as far apracticable be removed.

4.4.7CARC will ensure that existing terrain and/or obstati@scannot be removed

and penetratéhe approach surface and transitional surfaces or that complex surface
extending between the lower edge#she transitional surfaces are only permitted when,
after aeronauticaltsdy, it is determined that trebstacks do not adversely affect the
safety or significantly affect the regularity of operations of aeroplanes.

Note. Detailed specifications concerning aeronautical study are provid€ARC
Guidance MateriaB4-GM-16 PANSAerodromesPart I, Chapter 10.

Obstacle evaluation surfaces

4.4.8CARC will ensure that obstacles penetrating the obstacle evaluation surfaces are
only pemittedwhen,after aeronautical study, it is determined that the obstacles do not
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adversely affect the safety significantly affet¢ the regularity of the existing and
intended operations of aeroplanes.

Note. Detailed specifications concerning aeronautical study is giveiCARC
Guidance MateriaB4-GM-16 PANSAerodromesPart I, Chapter 10.

4.5 Obstacle limitation surfaces requiremats

Note(1): The requirements for obstacle free surfaces are specifiekdeopasis of the
intended use & runway and are intended to be applied when such use is made of the
runway.

Note (2):The requirements for obstacle evaluation surfaces are spaafi the basis

of the intendedise and/or intended operations on the runway. When different obstacle
evaluation surfaces overlap eackher, each individual surface must be considered as
they have specific functions.

4 5.1 Obstacle free surfaces

4.5.1.1 he following obstacle free surfaces shall be establishedrfonastrument
or nonprecisionapproach runway:

(a)approach surface;
(b)transitional surfaces;
(c)inner approach surface; and
(d)inner transitional surfaces.

4.5.1.2 The following obstacle free surfacdsall be established for a precision
approach runway:

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

4.5.2 Obstacle evaluation surfaces

4.5.2.1 The following obstacle evaluationfasges shall be established:
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(a)in case of circling approach and/or visual circditsthe horizontal surface
specified i4.3.2 or a specific OES;

(b)in case of straighih instrument approaches other than precisppr@aches,
where the horizontadurface is noestablished the surface for straighi
instrument pproaches specified in 4.3.3 or a specific OES;

(c)in case of precision approach proceddre the surface for precisio
approaches specified in 4.3.4 or a specific OES;

(d)in case of instrument departure pedared the instrument departeisurface
specified in 4.3.5 or a specific OES;

(e)in case of takeff operationsd the takeoff climb surface specifieth 4.3.6
or a specific OES; and

(f) in case of operations different from the abévespecific OES.

Note (1): Operations mentioned in f) may include curved approach, VFR circuit
patterns, etc.

Note (2):Specifications and further guidance relatedspecific OES are contained in
CARC Guidance Materié34-GM-16 PANSAerodromesand in theCARC Guidance
Material 34-GM-04 Control of Obstacles.

4.6 Objects outside the obstacle free surfaces and obstacle evaluation surfaces

4.6.1 In areas beyond the limits of the ob&diohitation surfaces, at leasiose objects
which extend to a height of 100 m or more above graledationshallbe regarded
asobstacles, unless an aeronautical study indicates that they do not coadhiaziard
to the operations ahtended aeroplane.
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Chapter (5)
Visual Aids for Navigation

5.1 Indicators and Signaling Devices
5.1.1 Wind direction indicators

Application
5.1.1.1 An aerodrome shall be equipped with at least one wind direction indicator,
subjected to conditions established in 5.1.1.2, 5.1.1.3.

Location

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

Characteristics

5.1.1.3 The wind direction indicator shall be in theroof a truncated cone made of
fabric and shall have a length of not less than 3.6 m and a diameter, at the larger end,
of not less than 0.9 m. It shall be constructed so that it gives a clear indication of the
direction of the surface wind and a genendlication of the wind speed. The color or
colors shall be so selected as to make the wind direction indicator clearly visible and
understandable from a height of at least 300 m, having regard to background. Where
practicable, a single color, preferablyhite or orange, shall be used. Where a
combination of two colors is required to give adequate conspicuity against changing
backgrounds, they shall preferably be orange and white, red and white, or black and
white, and shall be arranged in five alternatedsa the first and last bands being the
darker color.

5.1.1.4 The location of all wind direction indicators shall be marked by a circular band
15 m in diameter and 1.2 m wide. The band shall be centered about the wind direction
indicator support and shall be im@lor chosen to give adequate conspicuity, preferably
white.

5.1.1.5Provision shall be made for illuminating all wind indicators at an aeroe
intended for use at night.

5.1.2 Landing direction indicator
Location

5.1.2.1 A visual aerodrome shall be equipped with a landing direction indicator which
shall be located in a conspicuous place on the aerodrome.
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Characteristics
5122The |l anding direction indicator sha

5.1.2.3The shape and minimum dimensionsdfandi ng ATO0O shall
Figure 51 . The color of the Il anding ATO sh
being dependent on the color that contrasts best with the background against which the
indicator will be viewed. Where required foruseani ght the [ andin
be illuminated or outlined by white lights.

N
A

Figure 5-1. Landing direction indicator
5.1.3 Signaling lamp

Application
5.1.3.1 A signaling lamp shall be provided at a controlled aerodrome in the aerodrome
control tower.

Characteristics
5.1.3.2 A signaling lamp shall be 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 color followed by a signal in either of the two other
colors; and
(c)transmittinga message in any one of the three colors by Morse Code up to a
speed of at least four words per minute.
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When selecting the green light, use shall be made of the restricted boundary of green
as specified in Appendix 1 paragraph 2.1.2.

5.1.3.3 The beam spread shall be not less than 1° nor greater than 3°, with negligible
light beyond 3°. When the signaling lamp is intended for use in the daytime the
intensity of the colored light shall be not less than 6 000 cd.

5.1.4 Signal panels and signal area

Note: The inclusion of detailed specifications for a signal area in this section is not
intended to imply that one has to be provid€2ARC Guidance Material to Part 14
No. 34 GMOL1 provides guidance on the need to provide ground sigrdskRC
Guidance Méerial 34-GM-17 Visual Aids for Navigatioprovides guidance on their
design.

Location of signal ared(if provided)
5.1.4.1 The signal area shall be located so as to be visible for all angles of azimuth
above an angle of 10° above the horizontal when viewed from a height of 300 m.

Characteristics of signal areéf provided)

5.1.4.2 The signal area shall be an even horiabatirfaceat least 9 m square.

5.1.4.3 The color of the signal area shall be chosen to contrast with the colors of the
signal panels used, and it shall be surrounded by a white border not less than 0.3 m
wide.

5.2  Markings
5.2.1 General

Interruption of runway markings

5.2.1.1 At an intersection of two (or more) runways the markings of the more
important runway, except for the runway side stripe marking, shall be displayed and
the markings of the other runway(s) shall be interrupted. The runway side stripe
marking of the more imptant runway may be either continued across the intersection
or interrupted.

5.2.1.2 The order of importance of runways for the display of runway markings shall
be as follows:

1std precision approach runway;

2ndd nonprecision approach runway; and

3rdd noninstrument runway
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5.2.1.3 At an intersection of a runway and taxiway the markings of the runway shall
be displayed and the markings of the taxiway interrupted, except that runway side stripe
markings may be interrupted.

Note: Refer to 5.2.8.7 regarding the manner of connecting runway and taxiway center
line markings.

Color and conspicuity
5.2.1.4 Runway markings shall be white.

Note (1): It has been found that, on runway surfaces of light color, the conspicuity of
white markings can be improved by outlining them in black.

Note (2): It is preferable that the risk of uneven friction characteristics on markings be
reduced in so flaas practicable by the use of a suitable kind of paint

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

5.2.1.5 Taxiway markings, runway turn pad markings and aircraft staackings
shall be yellow.

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

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

Note: Guidance on reflective materials is giverCIARC Guidance Material 3GM-
17 Visual Aids for Navigatian

Unpaved taxiways
5.2.1.8 An unpaved taxiway should be provided, so far as practicable, with the
markings prescribed for paved taxiways.

5.2.2 Runway designation marking

Application
5.2.2.1A runway designation marking shall be provided at the thresholds of a paved
runway.

5.2.2.2A runway designation marking should be provided, so far as practicable, at the
thresholdsof an unpaved runway.
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Location
5.2.2.3A runway designation marking shall be located at a threshold as shown in
Figure 52.

Note: If the runway threshold is displaced from the extremity of the runway, a sign
showing the designation of the runway shall be provideairplanes taking off.

Characteristics

5.2.2.4A runway designation marking shall consist of a Hgvgit number and on
parallel runways shall be supplemented with a letter. On a single runway, dual parallel
runways and triple parallel runways the taigit number shall be the whole number
nearest the ontenth of the magnetic North when viewed from the direction of
approach. On four or more parallel runways, one set of adjacent runways shall be
numbered to the nearest et@mth magnetic azimuth and the othet sf adjacent
runways numbered to the next nearest-tamth of the magnetic azimuth. When the
above rule would give a single digit number, it shall be preceded by a zero.

5.2.2.5In the case of parallel runways, each runway designation number shall be
supplemated by a letter as follows, in the order shown from left to right when viewed
from the direction of approach:

o for two parallel runways: ALO ARO;

0 for three parallel runways: ALO ACO
o0 for four parall el runways: ALO ARO i
0 forfivepama |l | el runways: fALO ACO ARO ALO |
o for six parallel runways: ALO ACO AR

5.2.2.6The numbers and letters shall be in the form and proportion shown in Figure 5
3. The dimensions shall be not less than those shovwmgire 53, 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.

5.2.3 Runway center line marking

Application
5.2.3.1A runway center line m&amg shall be provided on a paved runway.

Location

5.2.3.2A runway center line marking shall be located along the center line of the
runway between the runway designation markings as shown in Figlex8ept when
interrypted in compliance with.2.1.1.

Characteristics
5.2.3.3A runway center line marking shall consist of a line of uniformly spaced stripes
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and gaps. The length of a stripe plus a gap shall be not less than 50 m or more than 75
m. The length of each stripe shall be at least equal to the lendtke ghp or 30 m,
whichever is greater.

5.2.3.4The width of the stripes shall be not less than:
d 0.90 m on precision approach category Il and Ill runways;
d 0.45 m on nofprecision approach runways where the code number is 3 or 4,
and precision approach categomyhways; and
d 0.30 m on nofprecision approach runways where the code number is 1 or 2,
and on norinstrument runways.

Precision

I approach
category | I
and non-precision
approach runways
- 0.45 m mnm Non-precision
Precision — — p— approach
approach category runways
rlll?lr\;vda {‘lrls £ 0.45 m mnm
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-~ o . . £ £
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pr ZEI_
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Figure 5-2. Runway designation, center line and threshold markings
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Figure 5-3. Form and proportions of numbers and
letters forrunway designation markings

5.2.4 Threshold marking
Application
5.2.4.1 A threshold marking shall be provided at the thresholdphaed runway

5.2.4.2 A threshold marking should be provided, so far as practicable, at the
thresholds of an unpaved runway.

Note: CARCGuidance Material 34GM-17 Visual Aids for Navigatigrshows a form
of marking which has been found satisfactory for the marking of downward slopes
immediately before the threshold.

Location
5.2.4.3 The stripes of the threshold marking shall commence 6 m from the threshold.
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Characteristics

5.2.4.4 A runway threshold marking shall consist of a pattern of longitudinal stripes
of uniform dimensions disposed symmetrically about the center line of a runway as
shown in Figure & (A) and (B) for a runway width of 45 m. The number of stripes
shall be in accordance with the runway width as follows:

5.2.45
_Runwaywidth  Number of stripes
18 m 4
23 m 6
30m 8
45 m 12
60 m 16

except that on neprecision approach and namstrument runways 45 m or greater in
width, they may be as shown in Figur& %C).

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 of a rupwanter line, whichever results in the
smaller lateral distance. Where a runway designation marking is placed within a
threshold marking there shall be a minimum of three stripes on each side of the center
line of the runway. Where a runway designatiorrkima is placed above a threshold
marking, the stripes shall be continued across the runway. The stripes shall be at least
30 m long and approximately 1.80 m wide with spacings of approximately 1.80 m
between them except that, where the stripes are cextiacross a runway, a double
spacing shall be used to separate the two stripes nearest the center line of the runway
and in the case where the designation marking is included within the threshold marking
this spacing shall be 22.5 m.

Transverse stripe

5.2.4.7 Where a threshold is displaced from the extremity of a runway or where the
extremity of a runway is not square with the runway center line, a transverse stripe as
shown in Figure &1 (B) shall be added to the threshold marking.

5.2.4.8 A transverse stripe shalelnot less than 1.80 m wide.

Arrows

5.2.4.9 Where a runway threshold is permanently displaced, arrows conforming to
Figure 54 (B) shall be provided on the portion of the runway before the displaced
threshold.
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5.2.4.10 When a runway threshold is temporarily displaced from the normal position,
it shall be marked as shown in Figurd %A) or 5-4 (B) and all markings prior to the
displaced threshold shall be obscured except the runway center line marking, which
shall be caverted to arrows.

Note (1): In the case where a threshold is temporarily displaced for only a short period
of time, it has been found satisfactory to use markers in the form and color of a
displaced threshold marking rather than attempting to paint this marking on the
runway.

Note (2): When the runway before a displaced threshold is unfit for the surface
movement of aircraft, closed markings, as described in Chapter 7, paragraph 7.1.4
are required to be provided.

Temporarily ‘

displaced

threshold

o

E

3

E

3
|:-

Transverse
h £ stripe
\‘"ann —3 2 : 1.8 m mnm
£ By pe—
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£ i = Dimension of
= A._ arrow head
£ ‘ as in A’
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Runway
extremlty\ / extremity
A - Temporarily displaced threshold B - Temporarily or permanently

displaced threshold

Figure 5-4. Displaced threshold markings

5.2.5 Aiming point marking

Application
5.2.5.1An aiming point marking shall be provided at each approach end of a paved
instrument runway where the code number is 2, 3 or 4.
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5.2.5.2An aiming point marking shall be provided at each approach end of:
a) a paved notinstrument runway where éhcode number is 3 or 4;
b) a paved instrument runway where the code number is 1.

when additional conspicuity of the aiming point is desirable.

Location

5.2.5.3The aiming point marking shall commence no closer to the threshold than the
distance indicated in the apmpriate column of Table-%, except that, on a runway
equipped with a visual approach slope indicator system, the beginning of the marking
shall be coincident with the visual approach slope origin.

5.2.5.4An aiming point marking shall consist of two conspicuaigpes. The
dimensions of the stripes and the lateral spacing between their inner sides shall be in
accordance with the provisions of the appropriate column of Talille\VBhere a
touchdown zone marking is provided, the lateral spacing between the nsaskiaif)

be the same as that of the touchdown zone marking.

Table 51. Location and dimensions of aiming point marking

Distance from 150 m 250 m 300 m 400 m
threshold to

beginning of

marking

Length of stripe¢  30-45m 30-45m 45-60 m 45- 60 m
Width of stripe 4m 6m 6-10 mP 6-10 mP
Lateral spacing 6 m¢ 9m¢ 18-22.5m 18-22.5m

between inner

sides of stripes

(a) The greater dimensions of the specified ranges are intended to be used where increased co
is required.

(b) The laterakpacing may be varied within these limits to minimize the contamination of the ma
by rubber deposits.

(c) These figures were deduced by reference to the outer main gear wheel span which is eleme
the aerodrome reference code at Chapter 1, Tlable
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5.2.6 Touchdown zone marking

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

5.2.6.2 A touchdown zone marking shall be provided in the touchdown zone of a
paved norprecision approach or nanstrument runway where the code number is 3
or 4 and additional conspicuity of the touchdown zone is desirable.

Location and characteristics

5.2.6.3 A touchdown zone marking shall consist of pairs of rectangular markings
symmedrically disposed about the runway center line with the number of such pairs
related to the landing distance available and, where the marking is to be displayed at
both the approach directions of a runway, the distance between the thresholds, as
follows:

less than 900 m

900 m up to but not including 1 200 m

1 200 m up to but not including 1 500 m
1 500 m up to but not including 2 400 m

2 400 m or more

o [ BAWDN |

5.2.6.4 A touchdown zone marking shall conform to either of the two patterns shown
in Figure 55. For the pattern shown in Figurés5A), the markings shall be not less
than 22.5 m long and 3 m wide. For the pattern shown in Figar@B%, each stripe

of each me&king shall be not less than 22.5 m long and 1.8 m wide with a spacing of
1.5 m between adjacent stripes. The lateral spacing between the inner sides of the
rectangles shall be equal to that of the aiming point marking where provided. Where
an aiming poinmarking is not provided, the lateral spacing between the inner sides of
the rectangles shall correspond to the lateral spacing specified for the aiming point
marking in Table 5L (columns 2, 3, 4 or 5, as appropriate). The pairs of markings shall
be provded at longitudinal spacings of 150 m beginning from the threshold except that
pairs of touchdown zone markings coincident with or located within 50 m of an aiming
point marking shall be deleted from the pattern.

5.2.6.5 On a nonrprecision approach runway wherketcode number is 2, an
additional pair of touchdown zone marking stripes shall be provided 150 m beyond the
beginning of the aiming point marking.
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5.2.7 Runway side stripe marking

Application

5.2.7.1 A runway side stripe marking shall be provided between the thresholds of a
paved runway where there is a lack of contrast between the runway edges and the
shoulders or the surrounding terrain.

5.2.7.2 A runway side stripe marking shall be provided on a preciamproach
runway irrespective of the contrast between the runway edges and the shoulders or the
surrounding terrain.

Location

5.2.7.3 A runway side stripe marking shall consist of two stripes, one placed along
each edge of the runway with the outer edge of staghe approximately on the edge

of the runway, except that, where the runway is greater than 60 m in width, the stripes
shall be located 30 m from the runway center line.

5.2.7.4 Where a runway turn pad is provided, the runway side stripe marking shall
be conthued between the runway and the runway turn pad.

Characteristics
5.2.7.5 A runway side stripe shall 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.

5.2.8 Taxiway center line marking

Application

5.2.8.1 Taxiway center 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 to
provide continuous guidance between the runway center line and aircraft stands.

5.2.8.2 Taxiway center line markg shall be provided on a paved taxiway; de
icing/antticing facility and apron where the code number is 1 or 2 in such a way as to
provide continuous guidance between the runway center line and aircraft stands.

5.2.8.3 Taxiway center line marking shall be progatlon a paved runway when the
runway is part of a standard texdute and:

(a)there is no runway center line marking; or

(b)where the taxiway center line is not coincident with the runway center line.

5.2.8.4 Where it is necessary to denote the proximity of a ruaa@ging position,
enhanced taxiway centre line marking shall be provided.
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Note: The provision of enhanced taxiway centre line marking may form part of runway

Incursion prevention measures.

5.2.8.5 Where provided, enhanced taxiway centre line marking shall be installed at

each taxiway/runway intersections.

150 m

150 m

150 m

300 m

Touchdown
zone
markings

Aiming point marking

{see Table 5-1 for
location and dimensions)

150 m

400 m
18 m

225m

150 m

20

L

Stripes
1.8 m width

1.5 m spacing ——

22.5 m mnm length

150 m
Touchdown
Zone
markings
300 m
T ||| |||
__| | 18m
22.5m
I— Runway
side
150 m stripe
ZD markings

A - Basic Pattern

L

400 m

B - With distance coding

Figure 5-5. Aiming point and touchdown zone markings
(illustrated for a runway with a length of 2 400 m or more)
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Location

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

Note: Refer to chapter 3 Section 3.9.5 and Figuf& 3

5.2.8.7 At an intersection of a taxiway with a runway where the taxiway serves as an
exit from the runway, the taxiway center line marking shall be curved into the runway
center line marking as showmFigures 56 and 526. The taxiway center line marking

shall be extended parallel to the runway center line marking for a distance of at least
60 m beyond the point of tangency where the code number is 3 or 4, and for a distance
of at least 30 m wheredlcode number is 1 or 2.

5.2.8.8 Where taxiway center line marking is provided on a runway in accordance
with 5.2.8.3, the marking shall be located on the center line of the designated taxiway.

5.2.8.9Where provided:

(1)An enhanced taxiway centre line marking skatend from the runwalkiolding
position Pattern A (as defined in Figur&5Taxiway markings) to a distance of
up to 47m in the direction of travel away from the runway. See Figdré&h

(2)If the enhanced taxiway centre line marking intersects anotherastholding
position marking, such as for a precision approach category Il or lll runway, that
is located within 47m of the first runwayolding position marking, the enhanced
taxiway centre line marking shall be interrupted 0.9m prior to and after the
intersected runwaiolding position marking. The enhanced taxiway centre line
marking shall continue beyond the intersected runia@ying position marking
for at least 3 dashed line segments or 47m from start to finish, whichever is
greater. See Figure B(b).

(3)If the enhanced taxiway centre line marking continues through a
taxiway/taxiway intersection that is located within 47m of the runihalging
position marking, the enhanced taxiway centre line marking shall be interrupted
1.5m prior to and after th@oint where the intersected taxiway centre line crosses
the enhanced taxiway centre line. The enhanced taxiway centre line marking
shall continue beyond the taxiway/taxiway intersection for at least 3 dashed line
segments or 47m from start to finish, wheekr is greater. See Figure/gc).

(4)Where two taxiway centre lines converge at or before the rumetyng
position marking, the inner dashed line shall not be less than 3m in length. See
Figure 57 (d).
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(5)Where there are two opposing runwagiding posiion markings and the
distance between the markings is less than 94m, the enhanced taxiway centre
line markings shall extend over this entire distance. The enhanced taxiway centre
line markings shall not extend beyond either rumialding position marking
See Figure & (e).

Characteristics
5.2.8.10 A taxiway center line marking shall be at least 15 cm in width and continuous

in length except where it intersects with a runvsayding position marking or an
intermediate holding positiomarking as shown in Figufe6.

5.2.8.11 Enhanced taxiway centre line marking shall be as shown in Figare 5

Runway-holding /

position marking
- pattern A
(See Figure 5-8)

|4—'Z'ii! m 1"|'|'—I-|

INTERMEDIATE HOLDING

POSITION MARKING Runway-holding
position marking
- pattern A
(See Figure 5-8) pam *
_r/ A =.-" : ) f i
N /}(: f i\ L
—-\ P p— 4
- e ' \ |
—aE . N
e —-1|-E \\// Runway-holding \ L'-ﬂ.,\__ |
’ \ position marking | T
. 0am® See 521000
/ oism —i f—tam?, — pattern B a2 -
'_'_*_I_L_" (See Figure 5-8) « ED
\ [
Tioem /

Figure 5-6. Taxiway markings
(shown with basic runway markings)
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(b) Second hold position

=
w
3

15m 15m

at least 3 dashes

| 4T m

(&) 75-15¢cm (Note 1)
(B) 15cm
(©) 15- 30 cm (Note 2)
(D) 15cm

Mote 1: Black background for confrast on
light-coloured pavements.
Note 2: Continuous yellow cenfre line.

(a) Dimensions

(e) Between two holding positions

Figure 5-7. Enhanced taxiway center line marking
(shown with basic runway markings)
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5.2.9 Runway turn pad marking

Application

5.2.9.1 Where a runway turn pad is provided, a runway turn pad marking shall be
provided for continuous guidance to enable an airplane to completededB€e turn

and align with the runway center line.

Location

5.2.9.2 The runway turn pad marking shak lcurved from the runway center line
into the turn pad. The radius of the curve shall be compatible with the maneuvering
capability and normal taxiing speeds of the airplanes for which the runway turn pad is
intended. The intersection angle of the runwam pad marking with the runway center
line shall not be greater than 30 degrees.

5.2.9.3 The runway turn pad marking shall be extended parallel to the runway center
line marking for a distance of at least 60 m beyond the point of tangency where the
code numbers 3 or 4, and for a distance of at least 30 m where the code number is 1
or 2.

5.2.9.4 A runway turn pad marking shall guide the airplane in such a way as to allow
a straight portion of taxiing before the point where a-d8@ree turn is to be made.
The straighportion of the runway turn pad marking shall be parallel to the outer edge
of the runway turn pad.

5.2.9.5 The design of the curve allowing the airplane to negotiate ad&gfee turn
shall be based on a nose wheel steering angle not exceeding 45 degrees.

5.2.9.6 Thedesign of the turn pad marking shall be such that, when the cockpit of
the airplane remains over the runway turn pad marking, the clearance distance between
any wheel of the airplane landing gear and the edge of the runway turn pad shall be not
less tharthose specified in chapter 3 Section 3.3.6.

Note: For ease of maneuvering, consideration shall be given to providing a larger
wheetto-edge clearance for codes E and F airplanes. Refer to chapter 3 Section 3.3.7.

Characteristics

5.2.9.7 A runway turn pad marking shall be at least 15 cm in width and continuous
in length.
5.2.10 Runway-holding position marking

Application and location

Amendment No.: Réssue Effective DateFeh, 2056 Page:136



Aerodrome Design and Operations JCAR Part 14

5.2.10.1A runwayholding position marking shall be displayed along a runway
holding position.

Note: Refer to 5.4.2oncerning the provision of signs at runwhaglding positions.

Characteristics

5.2.10.2At an intersection of a taxiway and a RimiIstrument, nosprecision approach
or takeoff runway, the runwayholding position marking shall be as shown in Figure
5-6, pattern A.

5.2.10.3Where a single runwalgolding position is provided at an intersection of a
taxiway and a precision approach category I, Il or lll runway, the rwheiding
position marking shall be as shown in Figur®,5pattern A. Where two or three
runwayholding paitions are provided at such an intersection, the rusivedging
position marking closer (closest) to the runway shall be as shown in Figupagern

A and the markings farther from the runway shall be as shown in Fighireditern

B.

5.2.10.4The runwayholding position marking displayed at a runwaglding position
established in accordance with chapter 3 section 3.12.3 shall be as shown inFigure 5
6, pattern A.

5.2.10.5Until 26 November 2026, the dimensions of runweding position
markings shall be as shownfigure 58, pattern A1 (or A2) or pattern B1 (or B2), as
appropriate.

5.2.10.6As of 26 November 2026, the dimensions of rumhialding position marking
shall be as shown in Figure& pattern A2 or pattern B2, as appropriate.

5.2.10.7Where increased conspicuity thfe runwayholding position is required, the
dimensions ofrunway holding position marking shall be as shown in Figu& 5
pattern A2 or pattern B2, as appropriate.

Note (1): Patterns Al and B1 are no longer valid after 2026

Note (2): An increased cspicuity of the runwayolding position can be required,
notably to avoid incursion risks.

5.2.10.8Where a pattern B runwaylding position marking is located on an area
where i1t would exceed 60 m in | ength,
shall be marked on the surface at the ends of the ruhalayng position marking and

at equal interals of 45 m maximum between successive marks. The letters shall be not
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less than 1.8 m high and shall be placed not more than 0.9 m beyond the holding
position marking.

5.2.10.9The runwayholding position marking displayed at a runway/runway
intersection shall & perpendicular to the center line of the runway forming part of the
standard taxroute. The pattern of the marking shall be as shown in FigBreattern

A2.

PATTERN A1: PATTERN A2: PATTERN B1: PATTERN B2:

4 lines and 4 lines and 2 lines at 2lines at

3 spaces at 3 spaces at 0.3 meach 0.3 meach

0.15 m each 0.3 m each 1space at 0.6 m 1spaceat1.5m

1.05m 210m 1.2m

i oty Lo
]
T
" II 0A8m
015m
y | I
ue_w'fL I Il 0.8m
| I+
I n+
il ittt il PUPYPI L R | PP
0.45m 03m » j— 0Em —p| |4— 15m

Figure 5-8. Runway holding position markings
5.2.11 Intermediate holding position marking

Application and location
5.2.11.1An intermediate holding position marking shall be displayed along an
intermediate holding position.

5.2.11.2An intermediate holding position marking shall be displayed at the exit
boundary of a remote deing/antticing facility adjoinng a taxiway.

5.2.11.3Where 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 near edge of the intersecting taxiway to ensure safe clearance
between taxiing aircraft. It shall be coincident with a stop bar or intermediate holding
position lights, where provided.
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5.2.11.4The distance between an intermediate holding position marking at the exit
boundary of a remote deing/ antticing facility and the centdine of the adjoining
taxiway shall not be less than the dimension specified in Tabjee8lumn 11.

Characteristics
5.2.11.5An intermediate holding position marking shall consist of a single broken line
as shown in Figure-b6.

5.2.12 VOR aerodrome checkpoint marking

Application
5.2.12.1When a VOR aerodrome chepbkint is established, it shall be indicated by a
VOR aerodrome cheepgoint marking and sign.

Note: Refer to chapter 5, paragraph 5.4.4 for VOR aerodrome gbaok sign

5.2.12.1 Site selection
Note: Guidance on the selection of sites for VOR aerodrome checkpoints is given in
Annex 10, Volume I, Attachment E.

Location
5.2.12.2 A VOR aerodrome cheegoint marking shall be centered on the spot at
which an aircraft is to be parked to receive the correct VORakign

Characteristics
5.2.12.3 A VOR aerodrome cheepgoint marking shall consist of a circle 6 m in
diameter and have a line width of 15 cm (see Figt@dA)).

5.2.12.4 When it is preferable for an aircraft to be aligned in a specific direction, a line
shall be provided that passes through the center of the circle on the desired azimuth.
The line shall extend 6 m outside the circle in the desired direction of heading and
terminate in an arrowhead. The width of the line shall be 15 cm (see Fi§ui)h

5.2.12.5 A VOR aerodrome checkpoint marking shall be white in color. To provide
contrast, markings may be bordered with black.
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15 cm 15 cm

15 ¢m

6m Bm 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 cheelpoint marking
5.2.13 Aircraft stand markings

Note: Guidance on the layout of aircraft stand markings is containeGARC
Guidance Material 345M-17 Visual Aids for Navigatian

Application
5.2.13.1Aircraft stand markings shall be provided for designated parking positions on
apaved apron and on a-tieng/antticing facility.

Location

5.2.13.2Aircraft stand markings on a paved apron and onigidg/antticing facility

shall be located so as to provide the clearances specified in chapter 3 section 3.13.6 anc
3.15.9 respectively, wheahe nose wheel follows the stand marking.

Characteristics

5.2.13.3 Aircraft stand markings shall include such elements as stand identification,
leadin line, turn bar, turning line, alignment bar, stop line and-leatdline, as are
required by the parking cowgfiration and to complement other parking aids.

5.2.13.4An aircraft stand identification (letter and/or number) shall be included in the
leadin line a short distance after the beginning of the-i@dthe. The height of the
identification shall be adequate te beadable from the cockpit of aircraft using the
stand.

5.2.13.5Where two sets of aircraft stand markings are superimposed on each other in
order to permit more flexible use of the apron and it is difficult to identify which stand
marking shall be followed, osafety would be impaired if the wrong marking was
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followed, then identification of the aircraft for which each set of markings is intended
shall be added to the stand identification.

Example: 2AB747, 2BF28.

5.2.13.6Leadin, turning and lea@ut lines shalhormally 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 shall be continuous for the most demanding
aircraft and broken for other aircratft.

5.2.13.7The curvedportions of leaen, turning and leadut lines shall have radii
appropriate to the most demanding aircraft type for which the markings are intended.

5.2.13.8Where it is intended that an aircraft proceed in one direction only, arrows
pointing in the direction tbe followed shall be added as part of the {eadnd lead
out lines.

5.2.13.9A turn bar shall be located at right angles to the-leddthe, abeam the left
pilot position at the point of initiation of any intended turn. It shall have a length and
width of notless than 6 m and 15 cm, respectively, and include an arrowheddtie

the direction of turn.

Note: The distances to be maintained between the turn bar and theléad may
vary according to different aircraft types, taking into account thetpbios f i el d cC

5.2.13.10If more than one turn bar and/or stop line is required, they shall be coded.
5.2.13.17An alignment bar shall be placed so as to be coincident with the extended
center line of the aircraft in the specified parking position and visible to the pilot during
the final part of the parking maneuver. It shall have a width of not less than 15 cm.
5.2.13.12A stop line shall be located at right angles to the alignment bar, abeam the
left pilot position at the intended point of stop. It shall have a length and width of not
less than 6 m and 15 cm, respectively.

Note: The distances to be maintained betweerstbp line and the leaith line may
vary according to different aircraft ty

5.2.14 Apron safety lines

Note: Guidance on apron safety lines is containe€@A&RC Guidance Material 34
GM-17 Visual Aids foNavigation
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Application
5.2.14.1Apron safety lines shall be provided on a paved apron as required by the
parking configurations and ground facilities.

Location

5.2.14.2Apron safety lines shall be located so as to define the areas intended for use
by ground vehicles and other aircraft servicing equipment, etc., to provide safe
separation from aircratft.

Characteristics

5.2.14.3Apron safety lines shall include such elements agip clearance lines and
service road boundary lines as required by the parking configurations and ground
facilities.

5.2.14.4An apron safety line shall be continuous in length and at least 10 cm in width.
5.2.15 Road-holding position marking

Application
5.2.15.1A roadholding position marking shall be provided at all road entrances to a
runway.

Location
5.2.15.2The roadholding position marking shall be located across the road at the
holding position.

Characteristics
5.2.15.3The roadholding position marking shall be in accordamgth the local road
traffic regulations.

5.2.16 Mandatory instruction marking

Note: Guidance on mandatory instruction marking is givenCIRRC Guidance
Material 34GM-17 Visual Aids for Navigatian

Application

5.2.16.1Where it is impracticable to install a mandatory instruction sign in accordance
with chapter 5 paragraph 5.4.2.1, a mandatory instruction marking shall be provided
on the surface of the pavement.

5.2.16.2Where 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 shall
be supplemented by a mandatory instruction marking.
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Location

5.2.16.3The mandatory instruction mangy on taxiways, where tteMGWS is up to

but not including 9 nshall be located across the taxiway equally placed about the
taxiway centerline marking and on the holding side of the rurvedging position
marking as shown in FigureB® (A). The distancéetween the nearest edge of the
marking and the runway holding position marking or the taxiway centre line marking
shall be not less than 1 m.

5.2.16.4 The mandatory instruction marking on taxiways, whessOMGWSfrom 9
m up to but not including 15 shall belocated on both sides of the taxiway center
line marking and on the holding side of the runv@yding position marking as
shown in Figure 80 (B). The distance between the nearest edge of the marking
and the runway holding position marking or the taxiwanterline markg shall
be not less than 1 m.

5.2.16.5Except where operationally required, a mandatory instruction marking shall
not be located on a runway.

Characteristics

5.2.16.6 A mandatory instruction marking shall consist of an inscription in white on
a red bakground. Except for a NO ENTRY marking, the inscription shall provide
information identical to that of the associated mandatory instruction sign.

5.2.16.7A NO ENTRY marking shall consist of an inscription in white reading NO
ENTRY on a red background.

5.2.16.8Where thee is insufficient contrast between the marking and the pavement
surface, the mandatory instruction marking shall include an appropriate border,
preferably white or black.

5.2.16.9The character height shall be 4 m. for inscriptions wV&WS is from 6
m up tobut not including 15 mand 2 m where th©MGWS is up to but not including
6 m The inscriptions shall be in the form and proportions shown in Appendix 3.

5.2.16.10'he background shall be rectangular and extend a minimum of 0.5 m laterally
and vertically beyonthe extremities of the inscription.
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A—Taxiways for aeroplanes with OMGWS B — Taxiways for aeroplanes with OMGWS
up to but not including 9 m from 9 m up to but not including 156 m

Figure 5-10. Mandatory instruction marking

5.2.17 Information marking

Note: Guidance on information marking is containe€®RC Guidance Material 34
GM-17 Visual Aids for Navigatian

Application

5.2.17.1Where an information sign would normally be installed and is impractical to
install, as determined by CARC, an information marking shall be displayed on the
surface of the pavement.

5.2.17.2Where operationally required an information sign shall be suppletdy
an information marking.

5.2.17.3An information (location/ direction) marking shall be displayed prior to and
following complex taxiway intersections and where operational experience has
indicated the addition of a taxiway location marking could assist flight crew ground
navigation.
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5.2.17.4An information (location) marking shall be displayed on the pavement surface
at regular intervals along taxiways of great length.

Location

5.2.17.5The information marking shall be displayed across the surface of the taxiway
or apron where necessary and positioneds®o be legible from the cockpit of an
approaching aircratft.

Characteristics
5.2.17.6An information marking shall consist of:
(@)an inscription in yellow upon a black background, when it replaces or
supplements a location sign; and
(b)an inscription in black upon gellow background, when it replaces or
supplements a direction or destination sign

5.2.17.7 Where there is insufficient contrast between the marking background and the
pavement surface, the marking shall include:

(a)a black border of 15cm in width where tihacriptions are in black; and

(b)a yellow border of 15cm in width where the inscriptions are in yellow.

5.2.17.8 The character height shall be 4 m. The inscriptions shall be in the form and
proportions shown in Appendix 3.

5.3 Lights

5.3.1 General

Lights which ma/ endanger the safety of aircraft

5.3.1.1 A nonaeronautical ground light near an aerodrome which might endanger
the safety of aircraft shall be extinguished, screened or otherwise modified so as to
eliminate the source of danger.

Laser emissions which magndanger the safety of aircraft
5.3.1.2 To protect the safety of aircraft against the hazardous effects of laser emitters,
the following protected zones shall be established around aerodromes:

0 a lasetbeam free flight zone (LFFZ)

0 a lasetbeam critical flight zoa (LCFZ)

0 a lasetbeam sensitive flight zone (LSFZ).

Note (1): Figures-11,5-12 and5-13 may be used to determine the exposure levels
and distances that adequately protect flight operations.
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Note (2): The restrictions on the use of laser beams in the three protected flight zones,
LFFZ, LCFZ and LSFZ, refer to visible laser beams only. Laser emitters operated by

authorities in a manner compatible with flight safety are excluded. In all naegabl

space, the irradiance level of any laser beam, visible or invisible, is expected to be less
than or equal to the maximum permissible exposure (MPE) unless such emission has

been notified to CARC and permission obtained.

Note (3): The protected flig zones are established in order to mitigate the risk of

operating laser emitters in the vicinity of aerodromes.

Note (4): Further guidance on how to protect flight operations from the hazardous

effects of laser emitters is containedl®AO Manual on laser Emitters and Flight

Safety (Doc 9815)

Laser-beam
sensitive
flight zone

Laser-beam
critical
flight zone

—t
/ 18 500 m

2
y

A

Aerodrome
reference
point

To be determined by
local aerodrome
operations

Laser-beam
free flight
zone

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

Figure 5-11. Protected flight zones

Amendment No.: Réssue Effective Datefeh, 205

Page:146



Aerodrome Design and Operations JCAR Part 14

; 1 9300 m

3700 m 3700 m
| 1 /

——9300m 1500 m|
3700 m
3700 m
3700 m
5 60$
\/
Note.— The dimensions indicated are given as guidance only.

Figure 5-12. Multiple runway laserbeam free flight zone
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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
5.3.1.3 A nonaeronautical ground light which, by reason of its intensity,
configuration or color, might prevent, or cause confusion in, the clear interpretation of
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aeronautical ground lights shall be extinguished, screeneith@rnwise modified so as
to eliminate such a possibility. In particular, attention shall be directed to -a non
aeronautical ground light visible from the air within the areas described hereunder:
(a)Instrument runway code number 4: within the areas before tiweshold and
beyond the end of the runway extending at least 4 500 m in length from the
threshold and runway end and 750 m either side of the extended runway center
line in width.
(b)Instrument runway) code number 2 or 3: as in a), except that the lestogah
be at least 3 000 m.
(c) Instrument runway) code number 1; and nenstrument runway: within the
approach area.

Aeronautical ground lights which may cause confusion to mariners

Note: In the case of aeronautical ground lights near navigable watensideration
needs to be given to ensuring that the lights do not cause confusion to mariners

Light fixtures and supporting structures

Note: Refer to chapter 9, paragraph 9.9 for information regarding siting of equipment
and installations on operatiohareas, andCAO Aerodrome Design Manual, Part 6

0 Frangibility (Doc 9157Yor guidance on frangibility of light fixtures and supporting
structures.

Elevated approach lights
5.3.1.4 Elevated approach lights and their supporting structures shall be frangible
except that, in that portion of the approach lighting system beyond 300 m from the
threshold:
(a)where the height of a supporting structure exceeds 12 m, the frangibility
requirement shaklpply to the top 12 m only; and
(b)where a supporting structure is surrounded by-finangible objects, only that
part of the structure that extends above the suriogndbjects shall be
frangible.

5.3.1.5 When an approach light fixture or supporting structure is not in itself
sufficiently conspicuous, it shall be suitably marked.

Elevated lights

5.3.1.6 Elevated runway, stopway and taxiway lights shall be frangible. Their height
shall be sufficiently low to preserve clearance for propellers andhéoengine pods of

jet aircratft.
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Surface lights

5.3.1.7 Lightfixtures inset in the surface of runways, stopways, taxiways and aprons
shall be so designed and fitted as to withstand being run over by the wheels of an
aircraft without damage either to the aircraft or to the lights themselves.

5.3.1.8 The temperaturerpduced by conduction or radiation at the interface between
an installed inset light and an aircraft tire shall not exceed 160°C duringreni@e
period of exposure.

Note: Guidance on measuring the temperature of inset lights is give?ARC
GuidanceMaterial 34GM-17 Visual Aids for Navigatian

Light intensity and control

Note: In dusk or poor visibility conditions by day, lighting can be more effective than
marking. For lights to be effective in such conditions or in poor visibility by night, they
must be of adequate intensity. To obtain the required intensity, it will usually be
necessary to make the light directional, in which case the arcs over which the light
shows will have to be adequate and so orientated as to meet the operational
requiremens. The runway lighting system will have to be considered as a whole, to
ensure that the relative light intensities are suitably matched to the sanameérzale
maintained over timgSeeCARC Guidance Material to Part 14 No. 34 GM, on
intensity. Guidarce on maintenance criteria for aeronautical ground lights and on the
use of a site standard is containeddARC Guidance Material 3&M-17 Visual Aids

for Navigation

5.3.1.9 The intensity of runway lighting shall be adequate for the minimum
conditions of visiblity and ambient light in which use of the runway is intended, and
compatible with that of the nearest section of the approach lighting system when
provided.

Note: While the lights of an approach lighting system may be of higher intensity than
the runwaylighting, it is good practice to avoid abrupt changes in intensity as these
could give a pilot a false impression that the visibility is changing during approach.

5.3.1.10 Where a highintensity lighting system is provided, a suitable intensity
control shall be incorporated to allow for adjustment of the light intensity to meet the
prevailing conditions. Separate intensity controls or other suitable methods shall be
providedto ensure that the following systems, when installed, can be operated at
compatible intensities:

d approach lighting system;

0 runway edge lights;

d runway threshold lights;
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runway end lights;

runway center line lights;

runway touchdown zone lights; and
taxiway center line lights.

Qx Ox Ox ox

5.3.1.11 On the perimeter of and within the ellipse defining the main beam in
Appendix 2, Figures AA to A2-10, the maximum light intensity value shall not be
greater than three times the minimum light intensity value measured inlancemwith
Appendix 2, collective notes for Figures A2o0 A2-11, Note 2.

5.3.1.12 On the perimeter of and within the rectangle defining the main beam in
Appendix 2, Figures AA2 to A220, the maximum light intensity value shall not be
greater than three timése minimum light intensity value measured in accordance with
Appendix 2, collective notes for Figures A2 to A221, Note (2).

5.3.2 Emergency lighting

Application

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

Note: Emergency lighting may also be useful to mark obstacles or delineate taxiways
and apron areas.

Location
5.3.2.2 When installed on a runway the emergency lights shall, as a minimum,
conform to the configuration required for a Aotrument runway.

Charaderistics

5.3.2.3 The color of the emergency lights shall conform to the color requirements for
runway lighting, except that, where the provision of colored lights at the threshold and
the runway end is not practicable, all lights may be variable white or as@hesgable

white as practicable.

5.3.3 Aeronautical beacons
Application

5.3.3.1 Where operationally necessary an aerodrome beacon or an identification
beacon shall be provided at each aerodrome intended for use at night.
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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 and non

visual aids udill in locating the aerodrome.

Aerodrome beacon
5.3.3.3 An aerodrome beacon shall be provided at an aerodrome intended for use at
night if one or more of the following conditions exist:
(a)aircraft navigate predominantly by visual means;
(b)reduced visibilities are frequent; or
(c)it is difficult to locate the aerodrome from the air due to surrounding lights or
terrain.,

Location
5.3.3.4 The aerodrome beacon shall be located on or adjacent to the aerodrome in an
area of low ambient background lighting

5.3.3.5 The location of the beacon shall be such that the beacon is not shielded by
objects in significant directions and does not dazzle a pilot approaching to land.
Characteristics

5.3.3.6 The aerodrome beacon shall show either colored flashes alternating with
white flashes, or white flashes only. The frequency of total flashes shall be from 20 to
30 per minute. Where used, the colored flashes emitted by beacons at land aerodromes
shall be green and colored flashes emitted by beacons at water aerodromes shall be
yellow. In the case of a combined water and land aerodrome, colored flashes, if used,
shall have the color characteristics of whichever section of the aerodrome is designated
as the principal facility.

5.3.3.7 The light from the beacon shall show at all angles of azimuth. The vertical
light distribution shall extend upwards from an elevation of not more than 1° to an
elevation determined by the appropriate authority to be sufficient to provide guidance
at the maimum elevation at which the beacon is intended to be used and the effective
intensity of the flash shall be not less than 2 000 cd.

Note: At locations where a high ambient background lighting level cannot be avoided,
the effective intensity of the flastay be required to be increased by a factor up to a
value of 10.

Identification beacon

Application
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5.3.3.8 An identification beacon shall be provided at an aerodrome which is intended
for use at night and cannot be easily ideetiffrom the air by otheneans.

Location
5.3.3.9 The identification beacon shall be located on the aerodrome in an area of low
ambient background lighting.

5.3.3.10 The location of the beacon shall be such that the beacon is not shielded by
objects in significant directions and does not dazzlgcd approaching to land.

Characteristics

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

Note: At locations where a high ambient backgroligiating level cannot be avoided,
the effective intensity of the flash may be required to be increased by a factor up to a
value of 10

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

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

5.3.3.14 The speed of transmission shall be between six and eight words per minute,
the corresponding range of duration of the Morse dots being from 0.15 to 0.2 seconds
per dot.

5.3.4 Approach lighting systems
5.3.4.1 Application

A 0 Norrinstrument runway

Where physically practicable, a simple approach lighting system as specified in
Chapter 5 paragraph 5.3.4.2 to 5.3.4.9 should be provided to serveirsstnament
runway where the codeumber is 3 or 4 and intended for use at night, except when the
runway is used only in conditions of good visibility, and sufficient guidanmeigded

by other visual aids.

A simple approach lighting system can gbsovide visual guidance by day.
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B & Non- precision approach runway

Where physically practicable, a simple approach lighting system as specified in chapter
5 paragraph 5.3.4.2 to 5.3.4.9 shall be provided to serve -precision approach
runway, except when the runway is used only in d¢onts of good visibility or
sufficient guidance iprovided by other visual aids.

Note: It is advisable to give consideration to the installation of a precision approach
category | lighting system or to the addition of a runway {emalighting system.

C 0 Precision approach runway category |

Where physically practicable, a precision approach category | lighting system as
specified in chapter 5 section 5.3.4.10 to 5.3.4.21 shall be provided to serve a precision
approach runway category I.

D & Precision approach runway categories Il and Il

A precision approach category Il and Il lighting system as specified in chapter 5
paragraph 5.3.4.22 to 5.3.4.39 shall be provided to serve a precision approach runway
category Il or IlI.

Simple approach Ighting system

Location

5.3.4.2 A simple approach lighting system shall consist of a row of lights on the
extended center line of the runway extending, whenever possible, over a distance of
not less than 420 m from the threshold with a row of lights formicrgssbar 18 m or

30 min length at a distance of 300 m from the threshold.

5.3.4.3 The lights forming the crossbar shall be as nearly as practicable in a
horizontal straight line at right angles to, and bisected by, the line of the center line
lights. The lightof the crossbar shall be spaced so as to produce a linear effect, except
that, when a crossbar of 30 m is used, gaps may be left on each side of the center line.
These gaps shall be kept to a minimum to meet local requirements and each shall not
exceed 6 m

Note (1): Spacing for the crossbar lights between 1 m and 4 m are in use. Gaps on each
side of the center line may improve directional guidance when approaches are made
with a lateral error, and facilitate the movement of rescue and fire fighting eshicl

Note (2):SeeCARC Guidance Material to Part 14 No. 34 GNlfor guidance on
installation tolerances.
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5.3.4.4 The lights forming the center line shall be placed at longitudinal intervals of
60 m, except that, when it is desired to improve the guidance, an interval of 30 m may
be used. The innermost light shall be located either 60 m or 30 m from the threshold,
depending on the longitudinal interval selected for the center line lights.

5.3.4.5 Ifitis not physically possible to provide a center line extending for a distance
of 420 m from the threshold, it shall be extended to 300 m so as to include the crossbar.
If this is not possible, the center line lights shall be extended as far as practicable, and
each center line light shall 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 shall be provided at 150 m from the threshold.

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

(a)no object other than an ILS or MLS azimuth antenna shall protrude through the
plane of the approach lights within a distance of 60 m from the center line of the
system; and

(b)no light other than a light located within the central part of a crossbar or a center
line barrette (not their extremities) shall be screened from an approaching
aircratft.

Any ILS or MLS azimuth antenna protruding through the plane of the lights shall be
treated as an obstacle and marked and lighted accordingly.

Characteristics
5.3.4.7 The lights of a simple approach lighting system shall be fixed lights and the
color d the lights shall be such as to ensure that the system is readily distinguishable
from other aeronautical ground lights, and from extraneous lighting if present. Each
center line light shall consist of either:

(a)a single source; or

(b)a barrette at least 3 m length.

Note (1): When the barrette as in b) is composed of lights approximating to point
sources, a spacing of 1.5 m between adjacent lights in the barrette has been found
satisfactory.

Note (2): It may be advisable to use barrettes 4 m in lengtisifinticipated that the
simple approach lighting system will be developed into a precision approach lighting
system.
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Note (3): At locations where identification of the simple approach lighting system is
difficult at night due to surrounding lightsequence flashing lights installed in the
outer portion of the system may resolve this problem.

5.3.4.8 Where provided for a neimstrument runway, the lights shall show at all
angles in azimuth necessary to a pilot on base leg and final approach. The intensity of
the lights shall be adequate for all conditions of visibility and ambient light for which
thesystem has been provided.

5.3.4.9 Where provided for a neprecision approach runway, the lights shall show

at all angles in azimuth necessary to the pilot of an aircraft which on final approach
does not deviate by an abnormal amount from the path defined bpthasual aid.

The lights shall be designed to provide guidance during both day and night in the most
adverse conditions of visibility and ambient light for which it is intended that the
system shall remain usable.

Precision approach category | lightirg system

Location

5.3.4.10 A precision approach category | lighting system shall consist of a row of
lights on the extended center line of the runway extending, wherever possible, over a
distance of 900 m from the runway threshold with a row of lights formingssbar

30 min length at a distance of 300 m from the runway threshold.

Note: The installation of an approach lighting system of less than 900 m in length may
result in operational limitations on the use of the runway. S&&RC Guidance
Material to Part14 No. 34 GMO1

5.3.4.11 The lights forming the crossbar shall be as nearly as practicable in a
horizontal straight line at right angles to, and bisected by, the line of the center line
lights. The lights of the crossbar shall be spaced so as to produce afiieeiexcept

that gaps may be left on each side of the center line. These gaps shall be kept to a
minimum to meet local requirements and each shall not exceed 6 m.

Note (1): Spacing for the crossbar lights between 1 m and 4 m are in use. Gaps on each
side of the center line may improve directional guidance when approaches are made
with a lateral error, and facilitate the movement of rescue and fire fighting vehicles.

Note (2): SeeCARC Guidance Material to Part 14 No. 34 &M for guidance on
installation tolerances.

5.3.4.12 The lights forming the center line shall be placed at longitudinal intervals of
30 m with the innermost light located 30 m from the threshold.
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5.3.4.13 The system shall lie as nearly as practicable in the horizontal plane passing
through the treshold, provided that:

(a)no object other than an ILS or MLS azimuth antenna shall protrude through the
plane of the approach lights within a distance of 60 m from the center line of the
system; and

(b)no light other than a light located within the centrat p&a crossbar or a center
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
5.3.4.14 The center line and crossbar lights of a precision approach category | lighting
system shall be fixed lights showing variable white. Each center line light position shall
consist of either:
(a)a single light source in the innermost 300 nthaf center line, two light sources
in the central 300 m of the center line and three light sources in the outer 300 m
of the center line to provide distance information; or
(b)a barrette.

5.3.4.15 Where the serviceability level of the approach lights specified as a
maintenance objective in Chapter 10 paragraph 10.5.10 can be demonstrated, each
center line light position may consist of either:

(a)a single light source; or

(b)a barrette.

5.3.4.16 The barrettes shall be at least 4 m in length. When barrettes are composed of
lights approximating to point sources, the lights shall be uniformly spaced at intervals
of not more than 1.5 m.

5.3.4.17 If the center line consists of barrettas described iChapter 5 paragraph
5.3.4.14 b or 5.3.4.15 b, each barrette shall be supplemented by a flashing light, except
where such lighting is considered unnecessary taking into account the characteristics
of the system and the nature of the meteorological conditions

5.3.4.18 Each flashing lightas described iChapter 5 paragraph 5.3.4,1shall be
flashed twice a second in sequence, beginning with the outermost light and progressing
toward the threshold to the innermost light of the system. The design of the electrical
circuit shall be such that these lights can be operated independently of the other lights
of the approach lighting system.

5.3.4.19 If the center line consists of lightas described in Chapter 5 paragraph
5.3.4.14 a or 5.3.4.15 a, additional crossbars of lightee crossbar provided at 300
m from the threshold shall be provided at 150 m, 450 m, 600 m and 750 m from the
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threshold. The lights forming each crossbar shall be as nearly as practicable in a

horizontal straight line at right angles to, and bisectedhmy line of the center 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 center line. These gaps shall be kept to a minimum to meet
local requirements and each shall not exceed 6 m.

Note: Se€CARC Guidance Material to Part 14 No. 34 &Ml for detailed
configuration.

5.3.4.20 Where the additional crossbars described in Chapter 5 paragraph 5.3.4.19 are
incorporated in the system, the outer ends of the crossbars shall lie on two straight lines
that either are parallel to the line of the center line lights or converge to maatwss/

center line 300 m from threshold.

5.3.4.21 The lights shall be in accordance with the specifications of Appendix 2,
Figure A21.

Note: The flight path envelopes used in the design of these lights are gRaARD
Guidance Material to Part 14 No. 34 GD1.

Precision approach category Il and lll lighting system

Location

5.3.4.22 The approach lighting system shall consist of a row of lights on the extended
center line of the runway, extending, wherever possible, over a distance of 900 m from
the runway thresholdn addition, the system shall have two side rows of 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 Figurtda Where the serviceability level of the
approach lights spec#d as maintenance objectives in Chapter 10 paragraph 10.5.7
can be demonstrated, the system may have two side rows of lights, extending 240 m
from the threshold, and two crossbars, one at 150 m and one at 300 m from the
threshodl, all as shown in Figure-55.

Note: The length of 900 m is based on providing guidance for operations under
category I, Il and IIl conditions. Reduced lengths may support category Il and Il
operations but may impose limitations on category | operationsCB&LC Guidance
Material to Part 14 No. 34 GM1.

5.3.4.23 The lights forming the center line shall be placed at longitudinal intervals of
30 m with the innermost lights located 30 m from the threshold.

5.3.4.24 The lights forming the side rows shall be placed on each side of the center
line, & a longitudinal spacing equal to that of the center line lights and with the first
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light located 30 m from the threshold. Where the serviceability level of the approach
lights specified as maintenance objectives in5J0can be demonstrated, lights
forming the side rows may be placed on each side of the center line, at a longitudinal
spacing of 60 m with the first light located 60 m from the threshold. The lateral spacing
(or gauge) between the innermost lights of the side rows shall be not less thaerl8 m
more than 22.5 m, and preferably 18 m, but in any event shall be equal to that of the
touchdown zone lights.

5.3.4.25 The crossbar provided at 150 m from the threshold shall fill in the gaps
between the center line and side row lights.

5.3.4.26 The crossbar provideat 300 m from the threshold shall extend on both sides
of the center line lights to a distance of 15 m from the center line.

5.3.4.27 If the center line beyond a distance of 300 m from the threshold consists of
lights as described in 3.4.3h) or 3.4.32(b), alditional crossbars of lights shall be
provided at 450 m, 600 m and 750 m from the threshold.

5.3.4.28 Where the additional crossbars describef.84.27 are incorporated in the
system, the outer ends of these crossbars shall lie on two straight lines thiadreithe
parallel to the center line or converge to meet the runway center line 300 m from the
threshold.

5.3.4.29 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 within a distance of 60 m from the center line of the
system; and

(b)no light other than a light located within the central part of a crossbar otea cen
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

5.3.4.30 The cater line of a precision approach category Il and Il 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 center line may consist
of sinde light sources showing variable white. Where the serviceability level of the
approach lights specified as maintenance objectives in Chapter 10 paragraph 10.5.7
can be demonstrated, the center line of a precision approach category Il and Il lighting
sysem for the first 300 m from the threshold may consist of either:
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(a)barrettes, where the center line beyond 300 m from the threshold consists of
barrettes as described in 5.3.4(8}, or

(b)alternate single light sources and barrettes, where the center loredd@y0 m
from the threshold consists of single light sources as descrilie8.4h32(b),
with the innermost single light source located 30 m and the innermost barrette
located 60 m from the threshold; or

(c)single light sources where the threshold is dispt 300 m or more;

all of which shall show variable white.

5.3.4.31 Beyond 300 m from the threshold each center 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 center linethrek light sources
in the outer 300 m of the center line;
all of which shall show variable white.

5.3.4.32 Where the serviceability level of the approach lights specified as maintenance
objectives in Chapter 10 paragraph 10.5.7 can be demonstrated, beyond rd®® m f
the threshold each center line light position may consist of either:

(a)a barrette; or

(b)a single light source,;
all of which shall show variable white.

5.3.4.33 The barrettes shall be at least 4 m in length. When barrettes are composed of
lights approximating to @nt sources, the lights shall be uniformly spaced at intervals

of not more than 1.5 m.

5.3.4.34 If the center line beyond 300 m from the threshold consists of barrastes
describedin 5.3.4.31 a or 5.3.4.32 a, each barrette beyond 300 m shall be supplementec
by a flashing light, except where such lighting is considered unnecessary taking into
account the characteristics of the system and the natutdeoineteorological
conditions.
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Figure 5-14.Inner 300 m approach and runway lighting for
precision approactunways categories Il and Ill
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Figure 5-15.Inner 300 m approach and runway lighting for precision approach
runways categories Il and Il where the serviceability levels of the lights specified as
maintenance gbctives in Chapter 10 can be demonstrated

5.3.4.35 Each flashing light as described in 5.3.4.34 shall be flashed twice a second in
sequence, beginning with the outermost light and progressing toward the threshold to
the innermost light of the system. The desigthe electrical circuit shall be such that
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these lights can be operated independently of the other lights of the approach lighting
system.

5.3.4.36 The side row shall consist of barrettes showing red. The length of a side row
barrette and the spacing of its lights shall be equal to those of the touchdown zone light
barrettes.

5.3.4.37 The lights forming the crossbars shall be fixed lights showing variabte.wh
The lights shall be uniformly spaced at intervals of not more than 2.7 m.

5.3.4.38 The intensity of the red lights shall be compatible with the intensity of the
white lights.

5.3.4.39 The lights shall be in accordance with the specifications of Appendix 2,
Figures A21 and A22.

The flight path envelopes used in the design of these lights are gl¥AR@ Guidance
Material to Part 14 No. 34 GM)1.

5.3.5 Visual approach slope indicator sygeems

Application

5.3.5.1 A visual approach slope indicator system shall be provided to serve the
approach to a runway whether or not the runway is served by other visual approach
aids or by nofvisual aids, where one or more of the following conditions exist:

(a)therunway is used by turbojet or other airplanes with similar approach guidance
requirements;

(b)the pilot of any type of airplane may have difficulty in judging the approach due
to:

(1)inadequate visual guidance such as is experienced during an approach
over wate or featureless terrain by day or in the absence of sufficient
extraneous lights in the approach area by night, or

(2)misleading information such as is produced by deceptive surrounding
terrain or runway slopes;

(c)the presence of objects in the approach arag imvolve serious hazard if an
airplane descends below the normal approach path, particularly if there are no
nonvisual or other visual aids to give warning of such objects;

(d)physical conditions at either end of the runway present a serious hazard in the
event of an airplane undershooting or overrunning the runway; and
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(e)terrain or prevalent meteorological conditions are such that the airplane may be
subjected to unusual turbulence during approach.

Note: Guidance on the priority of installation of visugdpsoach slope indicator
systems is contained MARC Guidance Material to Part 14 No. 34 GML.

5.3.5.2 The standard visual approach slope indicator systems shall consist of the
following:
(@) T-VASIS and ATVASIS conforming to the specifications containe®id.5.7
t0 5.3.5.23 inclusive;
(b) PAPI and APAPI systems conforming to the specifications contairted.;24
t0 5.3.5.41 inclusive; as shown in Figurelb.

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 specifief.85.1 exist.

5.3.5.4 As of 1 January 2020, the use 6VASIS and ATVASIS as standard visual
approach slope indicator systems shall iseahtinued

5.3.5.5 PAPI or APAPI shall be provided where the code number is 1 or 2 when one
or more of the conditions specified%8.5.1 exist.

5.3.5.6 Where a runway threshold is temporarily displaced from the normal position
and one or more of the conditions spedfin5.3.5.1 exist, a PAPI shall be provided
except that where the code number is 1 or 2 an APAPI shall be provided.

T-VASIS and AT-VASIS

Description

5.3.5.7 The T-VASIS shall consist of twenty light units symmetrically disposed about
the runway center linenithe form of two wing bars of four light units each, with
bisecting longitudinal lines of six lights, as shown in FigwEr5

5.3.5.8 The AT-VASIS shall consist of ten light units arranged on one side of the
runway in the form of a single wing bar of four lightits with a bisecting longitudinal
line of six lights.

5.3.5.9 The light units shall be constructed and arranged in such a manner that the
pilot of an airplane during an approach will:
(a)when above the approach slope, see the wing bar(s) white, and one, tvee or th
fly-down lights, the more figlown lights being visible the higher the pilot is
above the approach slope;
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(b)when on the approach slope, see the wing bar(s) white; and

(c)when below the approach slope, see the wing bar(s) and one, two or thupe fly
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 fhup lights red.

When on or above the approach slope, no light shall be visibiettte fly-up light
units; when on or below the approach slope, no light shall be visible from ttevily
light units.

. "\\.\\ ] . "\,\\\ N\\ \_\\
n n n

" " . EEEN

EE Em EE EE EE EE (] ]

n n n

| | | | | |

] ] ]

(A) (B) (C) D)
T-VASIS AT- VASIS PAPI APAPI

Figure 5-16. Visual approach slope indicator systems

Siting

5.3.5.10 The light units shall be located as shown in Figw&75 subject to the
installation tolerances given therein.

The siting of FVASIS will provide, for a 3° slope and a nominal eye height over the
threshold of 15 m ( s e eeyéheightoverthireshoddf 15 . 3 .
m to 17 m when only the wing bar lights are visible. If increased eye height at the
threshold is required (to provide adequate wheel clearance), then the approaches may
be flown with one or more figown lights visible. Theo i | ot 6 s eye hei
threshold is then of the following order:
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d Wing bar lights and one fidown light

. 0 17mto22m
visible

0 Wing bar lights and two fidown lights

. 0 22mto28 m
visible

o} V\_llng bar lights and three figown lights 5 28 mto54m
visible

Characteristics of the light units

5.3.5.11The systems shall be suitable for both day and night operations.

5.3.5.12The light distribution of the beam of each light unit shall be of fan shape
showing ove a wide arc in azimuth in the approach direction. The wing bar light units
shall produce a beam of white | ight fr
and a beam of red | ight f rdownlightAnits shalll A5 -
produe a white beam extending from an elevation of 6° down to approximately the
approach slope, where it shall have a shartiuf he fly-up light units shall produce

a white beam from approxi mately the ap
aredeam below a 1A54Nj vertical angle. T
wing bar units and fhup units may be increased to comply with 5.3.5.22.

s
i

5.3.5.13The light intensity distribution of the fldown, wing bar and fhup light units
shall be as shown ilppendix 2, Figure A22.

5.3.5.14The color transition from red to white in the vertical plane shall be such as to
appear to an observer, at a distance of not less than 300 m, to occur over a vertical
angle of not more than 15N,

5.3.5.15At full intensity the red lightlsall have a Y coordinate not exceeding 0.320.

5.3.5.16 The light units forming the wing bars, or the light units forming adibyvn

or a fly-up matched pair, shall be mounted so as to appear to the pilot of an approaching
airplane to be substantially in a horizaldtne. The light units shall be mounted as low

as possible and shall be frangible.

5.3.5.17 The light units shall be so designed that deposits of condensation, dirt, etc.,
on optically transmitting or reflecting surfaces shall interfere to the least possdaé ext
with the light signals and shall in no way affect the elevation of the beams or the
contrast between the red and white signals. The construction of the light units shall be
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such as to minimize the probability of the slots being wholly or partiallykielddy
snow or ice where these conditions are likely to be encountered.

5.3.5.18 A suitable intensity control shall be provided to allow adjustments to meet
the prevailing conditions and to avoid dazzling the pilot during approach and landing.

INSTALLATION TOLERANCES
VN
The appropriate authority may
(a)vary the nominal eye height over tk
 w— n e threshold of the oslope signal between th
limits of 12 m and 16 m, except in cas
where a standard ILS glide path and
MLS minimum glide path is available; th
height overthreshold should be varied t
avoid any conflict between the visu
approach slope indications and the usa
portion of the ILS glide path and/or ML
minimum glide path indications

(b)vary the longitudinal distance betwee
individual light units or the ovaltl length of
the system by not more than 10 per gent
(c)vary the lateral displacement of th
system from the runway edge by not ma

90m
:i:
n
B
FLY-DOWN UNITS

90m

30m | than £3 m
Note: The system must be symmetrica
displaced about the runway centre line
(d)where there is a longitudinslope of the

Y _EE =N
‘ ground, adjust the longitudinal distance o

45m
RUNWAY
-m
| 3
=
=
(7]

§ E E E light unit to compensate for its difference
v - "- level from that of the threshold; and
x (e)where there is a transverse slope in

ground, adjust the longitudinal distance
two light units or two wingbars to
compensate for the difference in lev
between them as necessary to meet
requirements of 5.3.561

90m

280 m

»la
r|‘

The distance between the wing bar and
threshold is based on an approach slops
3° to a level runway with a nominal ey
height over the teshold of 15 m. In
practice, the threshold to wing bar distan
is determined by

(a)the selected approach slppe

(b)the longitudinal slope of the runway; ar
(c)the selected nominal eye height over t
L ——— threshold.

' 90m

|<

a

B

}————— FLY-UPUNITS

Figure 5-17.Siting of light units for TVASIS
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Approach slope and elevation setting of light beams
5.3.5.19 The approach slope shall be appropriate for use by the airplanes using the
approach.

5.3.5.20 When the runway on which aWWASIS is provided is equipped with an ILS
and/or MLS, the siting and elevations of fight units shall be such that the visual
approach slope conforms as closely as possible with the glide path of the ILS and/or
the minimum glide path of the MLS, as appropriate.

5.3.5.21 The elevation of the beams of the wing bar light units on both sides of the
runway shall be the same. The elevation of the top of the beam of-ilne lityht unit

nearest to each wing bar, and that of the bottom of the beam of-th@wty light unit

nearest to each wing bar, shall be equal and shall correspond to the apppeach sl
The cutoff angle of the top of the beams of successivaifiyight units shall decrease

by 5Nof arc in angle of elevation at e:
cutin angle of the bottom of the beam of thedlgwn light units shallior eas e by
of arc at each successive unit away from the wing bar (see Figide 5

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 that, during an approach, the pilot of an airplane to
whom he 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.

5.3.5.23 The azimuth spread of the light beam shall be suitably restricted where an
object located outside thabstacle protection surface of the system, but within the
lateral limits of its light beam, is found to extend above the plane of the obstacle
protection surface and an aeronautical study indicates that the object could adversely
affect the safety of opeiians. The extent of the restriction shall be such that the object
remains outside the confines of the light beam.

Note: Refer to 5.3.5.42 to 5.3.5.46 concerning the related obstacle protection surface

20°°
o - o
“® "“’/v‘ -~ gV
M
“\\\19 \a\f’ Wﬂi“\g\j’ \N\‘:‘ \1\5\6\}’ _ /‘;/ W \N““e
P Y o \ &
wot wo ¥ /// 3 =% s = L
&)
~ =° o “o“‘“ =0 38
. r
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SR IC I SR 5L S ol gl S S 3 2 el S 9L S o W o S ol L o 5 L ol S
THRESHOLD
FLY-DOWNLIGHT UNITS WING BAR FLY-UPLIGHT UNITS
LIGHT UNITS

Figure 5-18.Light beams and elevation settingsTeVASIS and ATVASIS
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PAPI and APAPI

Description

5.3.5.24 The PAPI system shall consist of a wing bar of 4 sharp transitiontanrg

(or paired single lamp) units equally spaced. The system shall be located on the left
side of the runway unless it is physicaltypracticable to do so.

Note: Where a runway is used by aircraft requiring visual roll guidance which is not
provided by other external means, then a second wing bar may be provided on the
opposite side of the runway.

5.3.5.25 The APAPI system shall consist afwing bar of 2 sharp transition multi
lamp (or paired single lamp) units. The system shall be located on the left side of the
runway unless it is physically impracticable to do so.

Note: Where a runway is used by aircraft requiring visual roll guidaniciehvis not
provided by other external means, then a second wing bar may be provided on the
opposite side of the runway.

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 tde approach slope, see the two units nearest the runway as
red and the two units farthest from the runway as white;

(b)when above the approach slope, see the one unit nearest the runway as red anc
the three units farthest from the runway as white; and whehetuabove 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 anc
the unit farthest from the runway as white; and when further below the approach
slope, see all the units as red

5.3.5.27 The wing bar of an APAPI shall be constructed and arranged in such a manner
that a pilot making an approach will:

(a)when on or close to the approach slope, see the unit nearer the runway as red and
the unit farther from the runway as white;

(b)when above thapproach slope, see both the units as white; and
(c)when below the approach slope, see both the units as red.

Siting

5.3.5.28 The light units shall be located as in the basic configuration illustrated in

Figure 519, subject to the installation tolerances givendimerThe units forming a

wing bar shall be mounted so as to appear to the pilot of an approaching airplane to be
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substantially in a horizontal line. The light units shall be mounted as low as possible
and shall be frangible.

Characteristics of the light nits
5.3.5.29 The system shall be suitable for both day and night operations.

5.3.5.30 The color 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 notmoré han 3 N;.

5.3.5.31 At full intensity the red light shall have a Y coordinate not exceeding 0.320.

5.3.5.32 The light intensity distribution of the light units shall be as shown in
Appendix 2, Figure A23.

Note: Refer taCARC Guidance Material 3&M-17 Visual Aids folNavigationfor
additional guidance on the characteristics of light units.

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.

5.3.5.34 Each light uit shall be capable of adjustment in elevation so that the lower
limit of the white part of the beam may be fixed at any desired angle of elevation
bet ween 1A30N and at | east 4A30Nj above

5.3.5.35 The light units shall be so designed that deposit®ndensation, snow, ice,

dirt, etc., on optically transmitting or reflecting surfaces shall interfere to the least
possible extent with the light signals and shall not affect the contrast between the red
and white signals and the elevation of the tramsisector.

Approach slope and elevation setting of light units

5.3.5.36 The approach slope as defined in Figu05shall be appropriate for use by
the airplanes using the approach.

5.3.5.37 When the runway is equipped with an ILS and/or MLS, the siting and the
angle ofelevation of the light units shall be such that the visual approach slope
conforms as closely as possible with the glide path of the ILS and/or the minimum
glide path of the MLS, as appropriate.

5.3.5.38 The angle of elevation settings of the light units in a P&iRp bar shall be

such that, during an approach, the pilot of an airplane observing a signal of one white
and three reds will clear all objects in the approach area by a safe margin (See Table 5
2).
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5.3.5.39 The angle of elevation settings of the light unitsnnAPAPI wing bar shall

be such that, during an approach, the pilot of an airplane observing the lowest on slope
signal, i.e. one white and one red, will clear all objects in the approach area by a safe
margin (See Table-3).

5.3.5.40 The azimuth spread of the hgbeam shall be suitably restricted where an
object located outside the obstacle protection surface of the PAPI or APAPI system,
but within the lateral limits of its light beam, is found to extend above the plane of the
obstacle protection surface and agronautical study indicates that the object could
adversely affect the safety of operations. The extent of the restriction shall be such that
the object remains outside the confines of the light beam.

Note: Refer to 5.3.5.42 to 5.3.5.46 concerning tlegee obstacle protection surface.

5.3.5.41 Where wing bars are installed on each side of the runway to provide roll
guidance, corresponding units shall be set at the same angle so that the signals of eact
wing bar change symmetrically at the same time.

Table 5-2. Wheel clearance over threshold for PAPI and APAPI

Up to but not including 3 m 6 3¢
3 mup to but not including 5 m 9 4
5 m up to but not including 8 m 9 5
8 m up to but not including 14 m 9 6

(a) In selecting the ey-wheel height group, only airplanes meant to use the system on a regula
shall be considered. The most demandingpngst such airplanes shall determine theteyeheel
height group.

(b) Where practicable the desired wheel clearances shown in column (2) shall be provided.

(c) The wheel clearances in column (2) may be reduced to no less than those in column (3) v
aeranautical study indicates that such reduced wheel clearances are acceptable.

(d) When a reduced wheel clearance is provided at a displaced threshold it shall be ensured
corresponding desired wheel clearance specified in column (2) will be availaliieawlaérplane at th
top end of the ey&o-wheel height group chosen oxiies the extremity of the runway.

(e) This wheel clearance may be reduced to 1.5 m on runways used mainly hydight nonturbojet
airplanes.
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Obstacle protection surface
Thefollowing specifications apply to-WVASIS, AT-VASIS, PAPI and APAPI.

5.3.5.42 An obstacle protection surface shall be established when it is intended to
provide a visual approach slope indicator system.

5.3.5.43 The characteristics of the obstacle protection surfacerign, divergence,
length and slope shall correspond to those specified in the relevant column of-Table 5
3 and in Figure 21.

5.3.5.44 New objects or extensions of existing objects shall not be permitted above an
obstacle protection surface except when, indpimion of the appropriate authority,
the new object or extension would be shielded by an existing immovable object.

Note: Circumstances in which the shielding principle may reasonably be applied are
described inCAO Aerodrome Design Manual, Part® Frangibility (Doc 9157).

5.3.5.45 Existing objects above an obstacle protection surface shall be removed except
when, in the opinion of the appropriate authority, the object is shielded by an existing
immovable object, or after aeronautical study it is determireicdhie object would not
adversely affect the safety of operations of airplanes.

5.3.5.46 Where an aeronautical study indicates that an existing object extending above
an obstacle protection surface could adversely affect the safety of operations of
airplanes oneramore of the following 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 andagsociated obstacle protection surface by
no more than 5°; and

(e) suitably displace the system upwind of the threshold such that the object no
longer penetrates the OPS.

Note (1): Guidance on this issue is containe@ARC Guidance Material 3GM-17
Visual Aids for Navigation

Note (2): 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

Length of inner 60 m 80 m? 150 m 150 m 150 m 150 m 300 m 300 m
edge

Distance from

the visual D1+30m D1+60m D1+60m D1+60m D1+60m D1+60m D1+60m D1+60m
approach slope

indicator system

(e)

Divergence 10 % 10 % 10 % 10 % 15% 15% 15 % 15%
(each side)
Total length 7 500 m 7500 m 15 000 15 000 7500 m 7500 m 15 000 15 000
£ m m & m m

Slope
(a) T-VASIS

and toc 1.9° 1.9° 1.9° ' 1.9° 1.9° 1.9°

AT-VASIS

A0O.tE A 0.t AO0O.E AO0.E AO0.tE AO0.:tE ADO0.cE
(b) PAPI?
A0. ¢ A 0. ¢ ' ' A0. ¢ A 0. ¢

(c) APAP| ¢

(a) This length is to be increased to 150 m for9ASIS or AT-VASIS.

(b) This length is to be increased to 15 000 m for\dAISIS or AT-VASIS.

(c) No slope has been specified if a system is unlikely tesieel on runway type/code number indicated.

(d) Angles as indicated in Figurel®.

(e) D1 is the distance of the visual approach slope indicator system from threshold prior to any displacement t
remedy object penetration of the OPS (refer Figut®) The starobf the OPS is fixed to the visual approach slo
indicator system location, such that displacement of the PAPI results in an equal displacement of the start «
OPS. See 5.3.5.45(¢e)
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INSTALLATION TOLERANCES

(@) Where a PAPI or APAPI is installed on a runway r
equipped withan ILS or MLS, the distance D1 shall
calculated to ensure that the lowest height at which a
will see a correct approach path indication (Figw205
angle B for a PAPI and angle A for an APAPI) provides
wheel clearance over the threshold $fext in Table 52
for the most demanding amongst aeroplanes regularly u
the runway.

(b) Where a PAPI or APAPI is installed on a runway equipq
with an ILS and/or MLS, the distance D1 shall be calculg
to provide the optimum compatibility between thisual
and nonvisual aids for the range of eye-antenna heightg
of the aer planes regularly using the runway. The distg
shall be equal to that between the threshold and the effe
origin of the ILS glide path or MLS minimum glide pat
as approprie, plus a correction factor for the variation
eyete antenna heights of the aeroplanes concerned.
correction factor is obtained by multiplying the avera|
eyeteantenna height of those aeroplanes by the cotan
of the approach angle. However, tistance shall be suc
that in no case will the wheel clearance over the thres
be lower than that specified in column (3) of Tabi2.5

Note. See Section 5.2.5 for specifications on aiming p
marking. Guidance on the harmonization of PAPI, ILS and
MLS signals is contained in tl@&ARC Guidance Material 34
GM-17 Visual Aids for Navigation.

(©

(d)

(e)

Note. Reducing the spacing between light units results i
reduction in usable range of the system.

()

If a wheel clearance, greater than that specified in a) al
is required for specific aircraft, this can be achieved
increasing D1.

Distance D1 shall badjusted to compensate for differenc
in elevation between the lens centres of the light units
the threshold.

To ensure that units are mounted as low as possible a
allow for any transverse slope, small height adjustment
up to 5 cm between its are acceptable. A lateral gradie
not greater than 1.25 per cent can be accepted provide
uniformly applied across the units.

A spacing of 6 m (x1 m) between PAPI units should be u
on code numbers 1 and 2. In such an event, the inner R
unit shall be located not less than 10 m (x1 m) from
runway edge.

The lateral spacing between APAPI units may be increg
to 9 m (1 m) if greater randge required or later conversio
to a full PAPI is anticipated. In the latter case, the in
APAPI unit shall be located 15 m (1 m) from the runwj
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 slope would then be 2°25" 2°45" 3°15%" and
3735

A— 3% PAPI ILLUSTRATED

1 1
AFAPI WING BAR THRESHOLD

B — 3% APAPI ILLUSTRATED

Figure 5-20.Light beams and angle of elevation setting of PAPI and APAPI
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PAPI Threshold

< fi > .
| F\guzfeesr-m | \OPS inner edge

|« refer -
»

|
Table 5-3 |

Section A-A

Figure 5-21. Obstacle protection surface for visual approach slope indicator systems

5.3.6 Circling guidance lights

Application

5.3.6.1 Circling guidance lights shall be provided when existajgproach and
runway lighting systems do not satisfactorily permit identification of the runway and/or
approach area to a circling aircraft in the conditions for which it is intended the runway
be used for circling approaches.

Location

5.3.6.2 The location and umber of circling guidance lights shall be adequate to
enable a pilot, as appropriate, to:
@join the downwind | eg or align and a
required distance from it and to distinguish the threshold in passing; and

Amendment No.: Réssue Effective DateFeh, 2056 Pagel75



Aerodrome Design and Operations JCAR Part 14

(b)keep insight 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.

5.3.6.3 Circling guidance lights shall consist of:
(a)lights indicatingthe extended center 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 such lights as is appropriatthe runway under consideration.

Note: Guidance on installation of circling guidance lights is give6@ARC Guidance
Material 34GM-17 Visual Aids for Navigatian

Characteristics

5.3.6.4 Circling guidance lights shall be fixed or flashing lights ofimtensity and

beam spread adequate for the conditions of visibility and ambient light in which it is
intended to make visual circling approaches. The flashing lights shall be white, and the
steady lights either white or gaseous discharge lights.

5.3.6.5 The lighs shall be designed and be installed in such a manner that they will
not dazzle or confuse a pilot when approaching to land, taking off or taxiing.

5.3.7 Runway leadin lighting systems

Application

5.3.7.1 A runway leadin lighting system shall be provided where itdssired to
provide visual guidance along a specific approach path, for reasons such as avoiding
hazardous terrain or for purposes of noise abatement.

Note: Guidance on providing lead lighting systems is given IBARC Guidance
Material 34GM-17 VisualAids for Navigation

Location

5.3.7.2 A runway leadin lighting system shall consist of groups of lights positioned

so as to define the desired approach path and so that one group shall be sighted from
the preceding group. The interval between adjacent graiedl not exceed
approximately 1 600 m.

Note: Runway leath lighting systems shall be curved, straight or a combination
thereof.
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5.3.7.3 A runway leadin lighting system shall extend from a point as determined by
the appropriate authority, up to a point whigneapproach lighting system, if provided,
or the runway or the runway lighting system is in view.

Characteristics

5.3.7.4 Each group of lights of a runway leadlighting system shall consist of at
least three flashing lights in a linear or cluster configumatithe system shall be
augmented by steady burning lights where such lights would assist in identifying the
system.

5.3.7.5 The flashing lights and the steady burning ligsttall be white.

5.3.7.6 Where practicable, the flashing lights in each group shall flash ireeequ
towards the runway.

5.3.8 Runway threshold identification lights

Application
5.3.8.1 Runway threshold identification lights shall be installed:

(a)at the threshold of a neprecision approach runway when additional threshold
conspicuity is necessary or where ih@ 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

5.3.8.2 Runway hreshold identification lights shall be located symmetrically about
the runway center line, in line with the threshold and approximately 10 m outside each
line of runway edge lights.

Characteristics

5.3.8.3 Runway threshold identification lights shall be flashwnigite lights with a
flash frequency between 60 and 120 per minute.

5.3.8.4 The lights shall be visible only in the direction of approach to the runway.
5.3.9 Runway edge lights

Application

5.3.9.1 Runway edge lights shall be provided for a runway intended for use at night
or for a precision approach runway intended for use by day or night.
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5.3.9.2 Runway edge lights shall be provided on a runway intended foiofkath
an operating minimum below an RVR of the order of 800 m by day.

Location
5.3.9.3 Runway edge lights shall be placaldng the full length of the runway and
shall be in two parallel rows equidistant from the center line.

5.3.9.4 Runway edge lights shall be placed along the edges of the area declared for
use as the runway or outside the edges of the area at a distance ofenthtan@ m.

5.3.9.5 Where the width of the area which could be declared as runway exceeds 60
m, the distance between the rows of lights shall be determined taking into account the
nature of the operations, the light distribution characteristics of the runwaigiuge

and other visual aids serving the runway.

5.3.9.6 The lights shall be uniformly spaced in rows at intervals of not more than 60
m for an instrument runway, and at intervals of not more than 100 m for-a non
instrument runway. The lights on opposite sidethe runway axis shall be on lines at
right angles to that axis. At intersections of runways, lights may be spaced irregularly
or omitted, provided that adequate guidance remains available to the pilot.

Characteristics
5.3.9.7 Runway edge lights shall be fixédhts showing variable white, except that:
(a)in the case of a displaced threshold, the lights between the beginning of the
runway and the displaced threshold shall show red in the approach direction; and
(b)a section of the lights 600 m or otterd of therunway length, whichever is the
less, at the remote end of the runway from the end at which thefiake is
started, may show yellow.

5.3.9.8 The runway edge lights shall show at all angles in azimuth necessary to
provide guidance to a pilot landing or takioff in either direction. When the runway
edge lights are intended to provide circling guidance, they shall show at all angles in
azimuth (see 5.3.6.1).

5.3.9.9 In all angles of azimuth required in 5.3.9.8, runway edge lights shall show at
angles up to 15° abovke horizontal with an intensity adequate for the conditions of
visibility and ambient light in which use of the runway for tak€ or landing is
intended. In any case, the intensity shall be at least 50 cd except that at an aerodrome
without extraneousdhting the intensity of the lights may be reduced to not less than

25 cd to avoid dazzling the pilot.

5.3.9.10 Runway edge lights on a precision approach runway shall be in accordance
with the specifications of Appendix 2, Figure R2or A2-10.
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5.3.10 Runway thresholdand wing bar lights

Application of runway threshold lights

5.3.10.1 Runway threshold lights shall be provided for a runway equipped with
runway edge lights except on a Amstrument or notprecision approach runway
where the threshold is displaced and wingligdats are provided.

Location of runway threshold lights

5.3.10.2 When a threshold is at the extremity of a runway, the threshold lights shall
be placed in a row at right angles to the runway axis as near to the extremity of the
runway as possible and, in any caset more than 3 m outside the extremity.

5.3.10.3 When a threshold is displaced from the extremity of a runway, threshold
lights shall be placed in a row at right angles to the runway axis at the displaced
threshold.

5.3.10.4 Threshold lighting shall consist of:
(a)on a nm-instrument or notprecision approach runway, at least six lights;

(b)on a precision approach runway category |, at least the number of lights that
would be required if the lights were uniformly spaced at intervals of 3 m between
the rows of runway edge ligg1 and

(c)on a precision approach runway category Il or lll, lights uniformly spaced
between the rows of runway edge lights at intervals of not more than 3 m.

5.3.10.5 The lights prescribed i5.3.10.4(a) and(b) shall be either:
(a)equally spaced between the rowsuwiway edge lights, or

(b)symmetrically disposed about the runway center line in two groups, with the
lights uniformly spaced in each group and with a gap between the groups equal
to the gauge of the touchdown zone marking or lighting, where such is provided,
or otherwise not morthan half the distance between the rows of runway edge
lights.

Application of wing bar lights
5.3.10.6 Wing bar lights shall be provided on a precision approach runway when
additional conspicuity is considered desirable.

5.3.10.7 Wing bar lights shall be provided on ammstrument 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

5.3.10.8 Wing bar lights shall be symmetrically disposed about the runway center line
at thethreshold in two groups, i.e. wing bars. Each wing bar shall be formed by at least
five lights extending at least 10 m outward from, and at right angles to, the line of the
runway edge lights, with the innermost light of each wing bar in the line of tiweasu

edge lights.

Characteristics of runway threshold and wing bar lights

5.3.10.9 Runway threshold and wing bar lights shall be fixed unidirectional lights
showing green in the direction of approach to the runway. The intensity and beam
spread of the lights shdle adequate for the conditions of visibility and ambient light

in which use of the runway is intended.

5.3.10.1Runway threshold lights on a precision approach runway shall be in
accordance with the specifications of Appendix 2, Figure8A2

5.3.10.1TThreshold wing baidights on a precision approach runway shall be in
accordance with the specifications of Appendix 2, FiguretA2

5.3.11 Runway end lights
(See Figure 22)

Application
5.3.11.1Runway end lights shall be provided for a runway equipped with runway edge
lights.

Note: When the threshold is at the runway extremity, fittings serving as threshold lights
may be used as runway end lights.

Location

5.3.11.2Runway end lights shall be placed on a line at right angles to the runway axis
as near to the end of the runwaypassible and, in any case, not more than 3 m outside
the end.

5.3.11.3Runway end lighting shall consist of at least six lights. The lights shall be
either:

(a)equally spaced between the rows of runway edge lights, or

(b)symmetrically disposed about the runway centee in two groups with the
lights uniformly spaced in each group and with a gap between the groups of not
more than half the distance between the rows of runway edge lights. For a
precision approach runway category lll, the spacing between runway end lights
except between the two innermost lights if a gap is used, shall not exceed 6 m.
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Characteristics

5.3.11.4Runway end lights shall be fixed unidirectional lights showing red in the
direction of the runway. The intensity and beam spread of the lights shall heataleq
for the conditions of visibility and ambient light in which use of the runway is intended.

5.3.11.5Runway end lights on a precision approach runway shall be in accordance
with the specifications of Appendix 2, Figure /&2

5.3.12 Runway center line lights

Application
5.3.12.1Runway center line lights shall be provided on a precision approach runway
category Il or Ill.

5.3.12.2Runway center line lights shall be provided on a precision approach runway
category |, particularly when the runway is used by aircraft with higtite speeds
or where the width between the runway edge lights is greater than 50 m.

5.3.12.3Runway center line lights shall be provided on a runway intended to be used
for takeoff with an operating minimum below an RVR of the order of 400 m.

5.3.12.4Runway center linéghts shall be provided on a runway intended to be used
for takeoff with an operating minimum of an RVR of the order of 400 m or higher
when used by airplanes with a very high taitespeed, particularly where the width
between the runway edge lighssgreater than 50 m.

5.3.12.5Runway center line lights shall be located along the center line of the runway,
except that the lights may be uniformly offset to the same side of the runway center
line by not more than 60 cm where it is not practicable to Idbate along the center

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 center line lights
specified as maintenance objectives in Chapter 10 paradfgly or 10.4.11, as
appropriate, can be demonstrated and the runway is intended for use in runway visual
range conditions of 300 m or greater, the longitudinal spacing may be approximately
30 m.

Note: Existing center line lighting where lights are spd at 7.5 m need not be
replaced.

5.3.12.6Center line guidance for tala@f from the beginning of a runway to a
displaced threshold shall be provided by:

Amendment No.: Réssue Effective DateFeh, 2056 Page:181



Aerodrome Design and Operations JCAR Part 14

(a)an approach lighting system if its characteristics and intensity settings afford the
guidance required dumgntakeoff and it does not dazzle the pilot of an aircraft
taking off; or

(b)runway center line lights; or

(c) barrettes of at least 3 m length and spaced at uniform intervals of 30 m, as shown
in Figure 523, designed so that their photometric characteristidsraensity
setting afford the guidance required during takewithout dazzling the pilot of
an aircraft taking off.

Where necessary, provision shall be made to extinguish those center line lights
specified in b) or reset the intensity of the approagititing system or barrettes when

the runway is being used for landing. In no case shall only the single source runway
center line lights show from the beginning of the runway to a displaced threshold when
the runway is being used for landing.

Characteristcs

5.3.12.7Runway center 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 end; and red from 300 m to the runway end,
except thafor runways less than 1 800 m in length, the alternate red and variable white
lights shall extend from the myigloint of the runway usable for landing to 300 m from
the runway end.

Note: Care is required in the design of the electrical system to ettsairéailure of
part of the electrical system will not result in a false indication of the runway distance
remaining.

5.3.12.8Runway center line lights shall be in accordance with the specifications of
Appendix 2, Figure A or A2-7.

5.3.13 Runway touchdown zondights

Application
5.3.13.1 Touchdown zone (TDZ) lights shall be provided in the touchdown zone of a
precision approach runway category Il or Ill.

Location

5.3.13.2 Touchdown zone lights shall extend from the threshold for a longitudinal
distance of 90@n, except that, on runways less than 1 800 m in length, the system shall
be shortened so that it does not extend beyond the midpoint of the runway. The pattern
shall be formed by pairs of barrettes symmetrically located about the runway centre
line. The laeral spacing between the innermost lights of a pair of barrettes shall be
equal to the lateral spacing selected for the touchdown zone marking. The longitudinal
spacing between pairs of barrettes shall be either 30 m or 60 m.
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Location
Note: To allow for operations at lower visibility minima, it may be advisable to use a
30 m longitudinal spacing between barrettes.

Characteristics
5.3.13.3 A barrette shall be composed of at ldastke lights with a spacing between
the lights of not more than 1.5 m.

5.3.13.4 A barrette should be not less than 3 m nor more than 4.5 m in length.

5.3.13.5 Touchdown zone lights shall be fixed unidirectional lights showing variable
white.

5.3.13.6 Touchdown zone lights shall be in accordance with the specifications of
Appendix 2, Figure AS.

5.3.14 Simple Touchdown Zone Lights

Note: The purpose of Simple Touchdown Zone Lights is to provide pilots with enhanced
situational awareness in all visibility cditions and to help enable pilots to decide
whether to commence a go around if the aircraft has not landed by a certain point on
the runway. It is essential that pilots operating at aerodromes with Simple Touchdown
Zone Lights be familiar with the purpostthese lights.

Application

5.3.14.1Except where TDZ lights are provided in accordance with paragraph 5.3.13,
at an aerodrome where the approach angle is greater than 3.5 degrees and/or the
Landing Distance Available combined with other factors increases skeofian
overrun, Simple Touchdown Zone Lights shall be provided

Location

5.3.14.2Simple Touchdown Zone Lights shall be a pair of lights located on each side
of the runway centreline 0.3 metres 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 eqgal to the lateral 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 Figod® 5

5.3.14.3Where provided on aunway without TDZ markings, Simple Touchdown
Zone lights shall be installed in such a position that provides the equivalent TDZ
information.
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Characteristics

5.3.14.4Simple Touchdown Zone Lights shall be fixed unidirectional lights showing
variable white, aligad so as to be visible to the pilot of a landing aeroplane in the
direction of approach to the runway.

5.3.14.5Simple Touchdown Zone Lights shall be in accordance with the specifications
in Appendix 2, Figure AZ.

Note: As a good operating practice, Simple Touchdown Zone Lights are supplied with
power on a separate circuit to other runway lighting so that they may be used when
other lighting is switched off.
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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
5.3.15 Rapid exit taxiway indicator lights

Note: The purpose of rapid exit taxiway indicator lights (RETILS) is to provide pilots
with distanceto-go information to thenearest rapid exit taxiway on the runway, to
enhance situational awareness in low visibility conditions and enable pilots to apply
braking action for more efficient rebbut and runway exit speeds. It is essential that
pilots operating at aerodromes withmway(s) displaying rapid exit taxiway indicator
lights be familiar wih the purpose of these lights.

Application

5.3.15.1Rapid exit taxiway indicator lights shall be provided on a runway intended for
use in runway visual range conditions less than a vallB®0fmand/or where the
traffic density is heavy.

Note: Se€CARC Guidance Material to Part 14 No. 34 GML
5.3.15.2Rapid exit taxiway indicator lights shall not be displayed in the event of any

lamp failure or other failure that prevents the display of the |igiitern depicted in
Figure 525, in full.

Amendment No.: Réssue Effective DateFeh, 2056 Page:187



Aerodrome Design and Operations JCAR Part 14

Location

5.3.15.3A set of rapid exit taxiway indicator lights shall be located on the runway on
the same side of the runway center line as the associated rapid exit taxiway, in the
configuration shown in Figure-85. In each set, the lights shall be located 2 m apart
and the light nearest to the runway center line shall be displaced 2 m from the runway
center line.

5.3.15.4Where more than one rapid exit taxiway exists on a runway, the set of rapid
exit taxiway indicator light$or each exit shall not overlap when displayed.

Characteristics

5.3.15.5Rapid exit taxiway indicator lights shall be fixed unidirectional yellow lights,
aligned so as to be visible to the pilot of a landing airplane in the direction of approach
to the runway.

5.3.15.6Rapid exit taxiway indicator lights shall be in accordance with the
specifications in Appendix 2, Figure A2or Figure A27, as appropriate.

5.3.15.7Rapid exit taxiway indicator lights shall be supplied with power on a separate
circuit to other runway lightingcs that they may be used when other lighting is
switched off.

Point of

tangency
- 100 m L 1o0om . 100m
h - - Ll
- 60m
/ L
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Figure 5-25. Rapid exit taxiway indicator lights (RETILS)
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5.3.16 Stopway lights

Application
5.3.16.1Stopway lights shall be provided for a stopway intended for use at night.

Location

5.3.16.2Stopway lights shalbe placed along the full length of the stopway and shall
be in two parallel rows that are equidistant from the center line and coincident with the
rows of the runway edge lights. Stopway lights shall also be provided across the end
of a stopway on a linat right angles to the stopway axis as near to the end of the
stopway as possible and, in any case, not more than 3 m outside the end.

Characteristics
5.3.16.3Stopway lights shall be fixed unidirectional lights showing red in the direction
of the runway.

5.3.17 Taxiway center line lights

Application

5.3.17.1Taxiway center 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 valugf 300min such a manner as to provide continuous guidance between
the runway center line and aircraft stands, except that these lights need not be provided
where the traffic density is light and taxiway edge lights and center line marking
provide adequate guidee.

5.3.17.2Taxiway center line lights shall be provided on a taxiway intended for use at
night in runway visual range conditiorms 300 m or greater, and particularly on
complex taxiway intersections and exit taxiways, except that these lights need not be
provided where the traffic density is light and taxiway edge lights and center line
marking provide adequate guidance.

Note: 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, thay be done with taxiway
edge lights or markers.

5.3.17.3Taxiway center line lights shall 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 movemeaidiagce and control system in such a
manner as to provide continuous guidance between the runway center line and aircraft
stands.
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5.3.17.4Taxiway center line lights shall be provided on a runway forming part of a
standard taxroute and intended for taxiing inmway visual range conditions less than

a value of300 m except that these lights need not be provided where the traffic density
is light and taxiway edge lights and center line marking provide adequate guidance.

Note: Refer to Chapter 8, paragraph 8.208 provisions concerning the interlocking
of runway and taxiway lighting systems.

5.3.17.5Taxiway center line lights shall be provided in all visibility conditions on a
runway forming part of a standard tawiute where specified as components of an
advancedwface movement guidance and control system.

Characteristics

5.3.17.6 Except as provided for in 5.3.17.8, taxiway center line lights on a taxiway
other than an exit taxiway and on a runway forming part of a standanbtaishall

be fixed lights showing greemith beam dimensions such that the light is visible only
from airplanes on or in the vicinity of the taxiway.

5.3.17.7Taxiway center line lights on an exit taxiway shall be fixed lights. Alternate
taxiway center line lights shall show green and yellow from theginning near the
runway center line to the perimeter of the ILS/MLS critical/sensitive area or the lower
edge of the inner transitional surface, whichever is farthest from the runway; and
thereafter all lights shall show green (Figus2@. The first lght in the exit centre line

shall always show green and the light nearest to the perimeter shall always show
yellow.

Note (1): Care is necessary to limit the light distribution of green lights on or near a
runway so as to avoid possible confusion with threshold lights.

Note (2): For yellow filter characteristics see Appendix 1, Paragraph 2.2.

Note (3): The size of the ILS/MLS critical/sensitive area depends on the characteristics
of the associated ILS/MLS and other factors.

Note (4): Refer to 5.4.3 for specifications on runway vacated signs.
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Figure 5-26. Taxiway lighting
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5.3.17.8Where it is necesary to denote the proximity to a runway, taxiway centre line
lights shall be fixed lights showing alternating green and yellow from the perimeter of
the ILS/MLS critical/sensitive area or the lower edge of the inner transitional surface,
whichever is fattest from the runway, to the runway and continue alternating green
and yellow until:

(a)their end point near the runway centre line; or

(b)in the case of the taxiway centre line lights crossing the runway, to the opposite
perimeter of the ILS/MLS critical/seitise area or the lower edge of the inner
transitional surface, whichever is farthest from the runway.

Note (1): Care is necessary to limit the light distribution of green lights on or near a
runway so as to avoid possible confusion with threshold lights.

Note (2): The provisions of 5.3.B can form part of effective runway incursion
prevention measures.

5.3.17.9Taxiway center line lights shall be in accordance with the specifications of:
(@) Appendix 2, Figure A212, A213, or A214 for taxiways intended for use in
runway visual range conditions lefss than a valuef 300m; and
(b) Appendix 2, Figure A2L5 or A216 for other taxiways.

5.3.17.10Where higher intensities are required, from an operational point of view,
taxiway center line lights on rapid exit taxiways intended for use in runway visual range
corditions less than a valud 300m shall be in accordance with the specifications of
Appendix 2, Figure A2L2. The number of levels of brilliancy settings for these lights
shall be the same as that for the runway center line lights.

5.3.17.11Where taxiway centeirle 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 required to maintain ground movements at a certain
speed in very low visibilities or ibright daytime conditions, taxiway center line lights
shall be in accordance with the specifications of Appendix 2, Figur&7A22-18 or

A2-19.

Note: Highintensity center line lights shall only be used in case of an absolute
necessity and following a specific study.

Location

5.3.17.12Taxiway center line lights shall normally be located on the taxiway center
line marking, except that they may be offegtnot more than 30 cm where it is not
practicable to locate them on the marking.
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Taxiway center line lights on taxiways

Location
5.3.17.13Taxiway center line lights on a straight section of a taxiway shall be spaced
at longitudinal intervals of not more than 80 except that:

(a)larger intervals not exceeding 60 m shall be used where, because of the
prevailing meteorological conditions, adequate guidance is provided by such
spacing;

(b)intervals less than 30 m shall be provided on short straight sections; and

(c)on a taxway intended for use in RVR conditions of less than a valug0f m
the longitudinal spacing shall not exceed 15 m.

5.3.17.14Taxiway center line lights on a taxiway curve shall continue from the straight
portion of the taxiway at a constant distance fronotiiside edge of the taxiway curve.

The lights shall be spaced at intervals such that a clear indication of the curve is
provided.

5.3.17.150n a taxiway intended for use in RVR conditions of less than a val8e®f

m, the lights on a curve shall not exceed a sgpof 15 m and on a curve of less than
400 m radius the lights shall be spaced at intervals of not greater than 7.5 m. This
spacing shall extend for 60 m before and after the curve.

Note (1): Spacing on curves that have been found suitable for a taxii@ayged for
use in RVR conditions &00 mor greater are:

Note (2): Refer to Chapter 3 Paragraph 3.9.5 and Figu& 3

up to 400 m 7.5m
401 mto 899 m 15m
900 m or greater 30 m

Taxiway center line lights onrapid exit taxiways

Location

5.3.17.16Taxiway center line lights on a rapid exit taxiway shall commence at a point
at least 60 m before the beginning of the taxiway center line curve and continue beyond
the end of the curve to a point on the center line of thevégxwhere an airplane can

be expected to reach normal taxiing speed. The lights on that portion parallel to the
runway center line shall always be at least 60 cm from any row of runway center line
lights, as shown in Figure 37.
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5.3.17.17The lights shall be spadet longitudinal intervals of not more than 15 m,
except that, where runway center line lights are not provided, a greater interval not
exceeding 30 m may be used.

Taxiway center line lights on other exit taxiways

Location

5.3.17.18Taxiway center line lights ogxit taxiways other than rapid exit taxiways
shall commence at the point where the taxiway center line marking begins to curve
from the runway center line, and follow the curved taxiway center line marking at least
to the point where the marking leavesitheway. The first light shall be at least 60 cm
from any row of runway center line lights, as shown in Figug& 5

5.3.17.19The lights shall be spaced at longitudinal intervals of not more than 7.5 m.
Taxiway center line lights on runways

Location

5.3.17.20Taxiway cengr line lights on a runway forming part of a standard-tauie
and intended for taxiing in runway visual range conditions less than a vaR@0ah
shall be spaced at longitudinal intervals not exceeding 15 m.

5.3.18 Taxiway edge lights

Application

5.3.18.1Taxiway edge lights shall be provided at the edges of a runway turn pad,
holding bay, dacing/antticing facility, apron, etc. intended for use at night and on a
taxiway not provided with taxiway center line lights and intended for use at night,
except that taxvay edge lights need not be provided where, considering the nature of
the operations, adequate guidance can be achieved by surface illumination or other
means.

Note: Refer to 5.5.5 for taxiway edge markers.

5.3.18.2Taxiway edge lights shall be provided on a ragviorming part of a standard
taxi-route and intended for taxiing at night where the runway is not provided with
taxiway center line lights.

Note: Refer to Chapter 8, paragraph 8.2.3 for provisions concerning thelodieing
of runway and taxiway lightig systems.
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Location

5.3.18.3Taxiway edge lights on a straight section of a taxiway and on a runway
forming part of a standard taxoute shall be spaced at uniform longitudinal intervals
of not more than 60 m. The lights on a curve shall be spaced at infessathan 60

m so that a clear indication of the curve is provided.

Note: Guidance on the spacing of taxiway edge lights on curves is givEARC
Guidance Material 345M-17 Visual Aids for Navigation

5.3.18.4Taxiway edge lights on a holding balg-icing/antticing facility, apron, etc.
shall be spaced at uniform longitudinal intervals of not more than 60 m.

5.3.18.5Taxiway edge lights on a runway turn pad shall be spaced at uniform
longitudinal intervals of not more than 30 m.

5.3.18.6The lights shall béocated as near as practicable to the edges of the taxiway,
runway turn pad, holding bay, deng/antticing facility, apron or runway, etc. or
outside the edges at a distance of not more than 3 m.

Characteristics

5.3.18.7Taxiway edge lights shall be fixed lighshowing blue. The lights shall show

up to at least 75° above the horizontal and at all angles in azimuth necessary to provide
guidance to a pilot taxiing in either direction. At an intersection, exit or curve the lights
shall be shielded as far as praable so that they cannot be seen in angles of azimuth

in which they may be confused with other lights.

5.3.18.8The intensity of taxiway edge lights shall be at least 2 cd from 0° to 6° vertical,
and 0.2 cd at any vertical angles between 6° and 75°.
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+/—exit taxiway centre line light

£+ — — exit taxiway centre line marking —— -+ —
_i—
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runway centre line marking
precision approach runway

\ category Il or Il \
_ _ — — - runway centre line - -

60 cm
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-x <«—runway centre line light
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— - - Fy - — exit taxiway centre line marking —— + —
30 cm

_61 %‘L
exit taxiway centre line light

Tolerances for offset runway centre line lights and
taxiway centre line lights to maintain 60 cm separation.

Figure 5-27. Offset runway and taxiway center line lights
5.3.19 Runway turn pad lights

Application

5.3.19.1Runway turn pad lights shall be provided for continuous guidance on a runway
turn pad intended for use in runway visual range conditions less than a vaboé of

m, toenable an airplane to complete a Zk&@ree turn and align with the runway center
line.

5.3.19.2Runway turn pad lights shall be provided on a runway turn pad intended for
use at night.

Location

5.3.19.3Runway turn pad lights shall normally be located on the runwaypadn
marking, except that they may be offset by not more than 30 cm where it is not
practicable to locate them on the marking.

5.3.19.4Runway turn pad lights on a straight section of the runway turn pad marking
shall be spaced at longitudinal intervals of noterthian 15 m.

Amendment No.: Réssue Effective DateFeh, 2056 Page:196



Aerodrome Design and Operations JCAR Part 14

5.3.19.5Runway turn pad lights on a curved section of the runway turn pad marking
shall not exceed a spacing of 7.5 m.

Characteristics

5.3.19.6Runway turn pad lights shall be unidirectional fixed lights showing green with
beam dimensions such that the lightisible only from airplanes on or approaching
the runway turn pad.

5.3.19.7Runway turn pad lights shall be in accordance with the specifications of
Appendix2, Figure A213, A2-14 or A215, as appropriate.

5.3.20 Stop bars

Application
Note (1): The provision of stop bars requires their control either manually or
automatically by air traffic services.

Note (2): Runway incursions may take place in all visibility or weather conditions. The
provision of stop bars at runway holding positsoand their use at night and in
visibility conditions greater than 550 m runway visual range can form part of effective
runway incursion prevention measures.

5.3.20.1A stop bar shall be provided at every runwmjding position serving a
runway when it is inteted that the runway will be used in runway visual range
conditions less than a value of 350 m, except where:
a) appropriate aids and procedures are available to assist in preventing inadvertent
incursions of traffic onto the runway; or
b) operational procedurexist to limit, in runway visual range conditions less than
a value of 550 m, the number of:
1) aircraft on the maneuvering area to one at a time; and
2) vehicles on the maneuvering area to the essential minimum.

5.3.20.2Where there is more than one stop bar associated with a taxiway/runway
intersection, only one shall be illuminated at any given time.

5.3.20.3A stop bar shall be provided at an intermediate holding position when it is
desired to supplement markings with liglatsd to provide traffic control by visual
means.

Location

5.3.20.4Stop bars shall be located across the taxiway at the point where it is desired
that traffic stop. Where the additional lights specified 1206 are provided, these
lights shall be located notds than 3 m from the taxiway edge.
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Characteristics

5.3.20.5Stop bars shall consist of lights spaced at uniform intervals of no more than 3
m across the taxiway, showing red in the intended direction(s) of approach to the
intersection or runwanolding position.

Note: Where necessary to enhance conspicuity of an existing stop bar, extra lights are
installed uniformly.

5.3.20.6A pair of elevated lights should be added to each end of the stop bar where the

innpavement stop bar | i ghts mifgaxample,dy obs
snow or rain, or where a pilot may be required to stop the aircraft in a position so close

to the lights that they are blocked from view by the structure of the aircraft.

5.3.20.7Stop bars installed at a runwhaglding position shall benidirectional and
shall show red in the direction of approach to the runway.

5.3.20.8Where the additional lights specified 113.206 are provided, these lights
shall have the same characteristics as the lights in the stop bar, but shall be visible to
approackmg aircraft up to the stop bar position.

5.3.20.9The intensity in red light and beam spreads of stop bar lights shall be in
accordance with the specifications in AppendiX-igures A212 through A216, as
appropriate.

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 point of view,
higher intensities are required to maintain ground movements at a certain speed in very
low visibilities o in bright daytime conditions, the intensity in red light and beam
spreads of stop bar lights shall be in accordance with the specifications of Appendix
Figure A217, A2-18 or A219.

Note: Highintensity stop bars shall only be used in case of anlatesnecessity and
following a specific study.

5.3.20.11 Where a wide beam fixture is required, the intensity in red light and beam
spreads of stop bar lights shall be in accordance with the specifications of Appendix
Figure A217 or A219.

5.3.20.12 The lighting circuitshall be designed so that:
(a) stop bars located across entrance taxiways are selectively switchable;
(b) stop bars located across taxiways intended to be used only as exit taxiways are
switchable selectively or in groups;
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(c) when a stop bar is illuminated, ataxiway center line lights installed beyond
the stop bar shall be extinguished for a distance of at least 90 m; and

(d) stop bars are interlocked with the taxiway center line lights so that when the
center line lights beyond the stop bar are illuminated theelstr is extinguished
and vice versa.

Note (1): A stop bar is switched on to indicate that traffic stop and switched off to
indicate that traffic proceed.

Note (2): Care is required in the design of the electrical system to ensure that all of the
lights of a stop bar will not fail at the same time. Guidance on this issue is given in
CARC Guidance Material 3&M-05 Aerodrome Electrical System.

5.3.21 Intermediate holding position lights
Note: Refer to 5.2.11 for specifications on intermediate holding position marking.

Application

5.3.21.1Except where a stop bar has been installed, intermediate holding position
lights shall be provided at an intermediate holding position intended for use in runway
visual range conditions less than a valu8@® m

5.3.21.2Intermediate holding position lights shdle provided at an intermediate
holding position where there is no need for stmgtgo signals as provided by a stop
bar.

Location
5.3.21.3Intermediate holding position lights shall be located along the intermediate
holding position marking at a distance of thJrior to the marking.

Characteristics

5.3.21.4Intermediate holding position lights shall consist of three fixed unidirectional
lights showing yellow in the direction of approach to the intermediate holding position
with a light distribution similar to taxiwagenter line lights if provided. The lights shall

be disposed symmetrically about and at right angle to the taxiway center line, with
individual lights spaced 1.5 m apart.

5.3.22 De-icing/anti-icing facility exit lights
Application

5.3.22.1De-icing/antticing facility exit lights shall be provided at the exit boundary
of a remote décing/antticing facility adjoining a taxiway.
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Location

5.3.22.2De-icing/antticing facility exit lights shall be located 0.3 m inward of the
intermediate holding position marking displayed ateaki boundary of a remote de
icing/ antticing facility.

Characteristics

5.3.22.3De-icing/antticing facility exit lights shall consist of tpavement fixed
unidirectional lights spaced at intervals of 6 m showing yellow in the direction of the
approach to the éxboundary with a light distribution similar to taxiway center line
lights (see Figure-28).

5.3.23 Runway guard lights

Note: Runway incursions may take place in all visibility or weather conditions. The
use of runway guard lights at runwdplding positionscan form part of effective
runway incursion prevention measurésinway guard lights warn pilots, and drivers

of vehicles when they are operating on taxiways, that they are about to enter an active
runway. There are two standard configurations of runwagrdudights as illustrated

in Figure 529.

Application
5.3.23.1Runway guard lights, Configuration A, shall be provided at each
taxiway/runway intersection associated with a runway intended for use in:
a) runway visual range conditions less than a value of 5%Chere 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 (1): Runway guard lights, Configuration B may supplement Configuration A
when deemed necessary.

Note (2): Guidance on the design, operation and the location of runway guard lights
Configuration B is given iI€ARC Guidance Material 3&M-17 Visual Aids for
Navigation

5.3.23.2As part of runway incursion, runway guard lights, Configuration A or B, shall
be povided at each taxiway/runway intersection, where runway incursion hot spots
have been identified, and used under all weather conditions during day and night.

5.3.23.3Configuration B runway guard lights should not be collocated with a stop bar.
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5.3.23.4Where more thamne runwayholding positions exist at a runway/taxiway
intersection, only the set of runway guard lights associated with the operational
runway-holding position shall be illuminated.

Location
5.3.23.5Runway guard lights, Configuration A, shall be located at aadd of the
taxiway on the holding side of the runwdnolding position marking.

5.3.23.6Runway guard lights, Configuration B, shall be located across the taxiway on
the holding side of the runwayholding position marking.

Characteristics
5.3.23.7 Runway guardights, Configuration A, shall consist of two pairs of yellow
lights.

5.3.23.8 Where there is a need to enhance the 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 prevarsunlight from entering the lens without interfering with the
function of the fixture shall be located above each lamp.

Note: Some other device or design, e.g. specially designed optics, may be used in lieu
of the visor.

5.3.23.9 Runway guard lights, Configuiah B, shall consist of yellow lights spaced
at intervals of 3 m across the taxiway.

5.3.23.107he light beam shall be unidirectional and shall show yellow in the direction
in approach to aligned so as to the rumialding position.

Note: For guidance on orientain and aiming of runway guard lights, S€ARC
Guidance Material 345M-17 Visual Aids for Navigation.

5.3.23.1TThe intensity in yellow light and beam spreads of lights of Configuration A
shall be in accordance with the specifications in Appe@digure A224.

5.3.23.12Nhere runway guard lights are intended for use during the day, the intensity
in yellow light and beam spreads of lights of Configuration A shall be in accordance
with the specifications in Append& Figure A225.

5.3.23.13Vhere runway guard lights are specifiasd components of an advanced
surface movement guidance and control system where higher light intensities are
required, the intensity in yellow light and beam spreads of lights of Configuration A
shall be in accordance with the specifications in Appe@diigure A225.
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Note: Higher light intensities may be required to maintain ground movement at a
certain speed in low visibilities.

Taxiway

2_
Minimum separation A
distance (Refer to 3.15.10 and
Table 3-1, column 11) ¥

e

1

Intermediate holding
position marking

De-icing / anti-icing
facility exit light

Figure 5-28. Typical remote deicing/antt icing facility

T

See53.23.5
and 5.3.23.6 ™ I Y 4

v

- A pair of unidirectional,
flashing yellow lights

Configuration A

*—__ Unidirectional flashing
yellow lights spaced at
intervals of 3 m

Configuration B

Figure 5-29. Runway guard lights

5.3.23.14The intensity in yellow light and beam spreads of lights of Configuration B
shall be in accordance with the specifications in Appe@digure A212.

5.3.23.15Where runway guard lights are intended for use during the day, the intensity
in yellow light and beampseads of lights of Configuration B shall be in accordance
with the specifications in Appendi Figure A220.
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5.3.23.16Where runway guard lights are specified as components of an advanced
surface movement guidance and control system where higher light interzssie
required, the intensity in yellow light and beam spreads of lights of Configuration B
shall be in accordance with the specifications in Appe@dbigure A220.

5.3.23.17The lights in each unit of Configuration A shall be illuminated alternately.

5.3.23.18For Confguration B, adjacent lights shall be alternately illuminated and
alternative lights shall be illuminated in unison.

5.3.23.19The lights shall be illuminated between 30 and 60 cycles per minute and the
light suppression and illumination periods shall be equal apdste in each light.

Note: The optimum flash rate is dependent on the rise and fall times of the lamps used.
Runway guard lights, Configuration A, installed on 6.6 ampere series circuits have
been found to look best when operated at 45 to 50 flashesipete per lamp. Runway
guard lights, Configuration B, installed on 6.6 ampere series circuits have been found
to look best when operated at 30 to 32 flashes per minute per lamp.

5.3.24 Apron floodlighting
(Refer also to 5.3.17.1 and 5.3.18.1)

Application

5.3.24.1 Apron floodlighting shall be provided on an apron, on acitgg/antticing

facility and on a designated isolated aircraft parking position intended to be used at
night.

Note (1): Where a d&ing/antticing facility is located in close proximity to the
runway and permanent floodlighting could be confusing to pilots, other means of
illumination of the facility may be required.

Note (2): The designation of an isolated aircraft parking position is specified in
Chapter 3, Section 3.14.

Note (3): Guidance oapron floodlighting is given iCARC Guidance Material 34
GM-17 Visual Aids for Navigatian

Location

5.3.24.2 Apron floodlights shall be located so as to provide adequate illumination on

all apron service areas, with a minimum of glare to pilots of aircrafightfand on the
ground, aerodrome and apron controllers, and personnel on the apron. The arrangement
and aiming of floodlights shall be such that an aircraft stand receives light from two or
more directions to minimize shadows.
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Characteristics

5.3.24.3 The spectral distribution of apron floodlights shall be such that the colors
used for aircraft marking connected with routine servicing, and for surface and obstacle
marking, can be correctly identified.

5.3.24.4 The average illuminance shall be at least the following

Aircraft stand:
0 horizontal illuminancé 20 lux with a uniformity ratio (average to minimum)
of not more than 4 to 1; and
o vertical illuminanced 20 lux at a height of 2 m above the apron in relevant
directions.

Other apron areas:
d horizontalilluminanced 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.

5.3.25 Visual docking guidance system

Application

5.3.25.1 A visual docking guidance system shall be provided when it enddd to
indicate, by a visual aid, the precise positioning of an aircraft on an aircraft stand and
other alternative means, such as marshallers, are not practicable.

Note: The factors to be considered in evaluating the need for a visual docking guidance
system are in particular: the number and type(s) of aircraft using the aircraft stand,
weather conditions, space available on the apron and the precision required for
maneuvering into the parking position due to aircraft servicing installapassenger
boardingbridges, etc. Refer t6ARC Guidance Material 3&M-17 Visual Aids for
Navigationon the selection of suitable systems.

Characteristics
5.3.25.2 The system shall provide both azimuth and stopping guidance.

5.3.25.3 The azimuth guidance unit and the stoppingitpms 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.

Note: Care is required in both the design anesiteinstallation 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
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5.3.25.4 The azimuth guidance unit and the stopping position indicator Isaalf 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.

5.3.25.5 The azimuth guidance unit and the stopping position indicator shall be
located in such a way that there is continuitygaidance between the aircraft stand
markings, the aircraft stand maneuvering guidance lights, if present, and the visual
docking guidance system.

5.3.25.6 The accuracy of the system shall be adequate for the typassienger
boardingbridge and fixed aircraft s@cing installations with which it is to be used.

5.3.25.7 The system shall be usable by all types of aircraft for which the aircraft stand
Is intended, preferably without selective operation.

5.3.25.8 If selective operation is required to prepare the system for uspdiyieular

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 ensuring that the system
has been set properly.

Azimuth guidance unit

Location

5.3.25.9 The azimuthguidance unit shall be located on or close to the extension of
the stand center line ahead of the aircraft so that its signals are visible from the cockpit
of an aircraft throughout the docking maneuver and aligned for use at least by the pilot
occupying he left seat.

5.3.25.10The azimuth guidance unit shall be aligned for use by the pilots occupying
both the left and right seats.

Characteristics

5.3.25.11The azimuth guidance unit shall provide unambiguous left/right guidance
which enables the pilot to acquire and maintthe leaen line without over
controlling.

5.3.25.12When azimuth guidance is indicated by color change, green shall be used to
identify the center line and red for deviations from the center line.
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Stopping position indicator

Location

5.3.25.13The stoppingposition indicator shall be located in conjunction with, or
sufficiently close to, the azimuth guidance unit so that a pilot can observe both the
azimuth and stop signals without turning the head.

5.3.25.14The stopping position indicator shall be usable at lgatdopilot occupying
the left seat.

5.3.25.15The stopping position indicator shall be usable by the pilots occupying both
the left and right seats.

Characteristics

5.3.25.16The stopping position information provided by the indicator for a particular
aircraft type shalhccount for the anticipated range of variations in pilot eye height
and/or viewing angle.

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 toenable the pilot to gradually decelerate the aircraft to a full stop at the
intended stopping position.

5.3.25.18The stopping position indicator shall provide closing rate information over
a distance of at least 10 m.

5.3.25.19When stopping guidance is indicated by caloange, green shall be used to
show that the aircraft can proceed and red to show that the stop point has been reachec
except that for a short distance prior to the stop point a third color may be used to warn
that the stopping point is close.

5.3.26 Advanced vsual docking guidance system
Application

Note (1): Advanced visual docking guidance system&&S) include those systems
that, in addition to basic and passive azimuth and stop position information, provide
pilots with active (usually senstmased) gidance information, such as aircraft type
indication (in accordance with ICAO Document 8643), distaiioego information and
closing speed. Docking guidance information is usually provided on a single display
unit.
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Note (2): An AVDGS may provide dockirguidance information in three stages: the
acquisition of the aircraft by the system, the azimuth alignment of the aircraft, and the
stopping position information.

5.3.26.1An A-VDGS shall be provided where it is operationally desirable to confirm
the correct aircraft type for which guidance is being provided, and/or to indicate the
stand centre line in use, where more than one is provided for.

5.3.26.2The AVDGS shall be suitabléor use by all types of aircraft for which the
aircraft stand is intended.

5.3.26.3The AVDGS shall only be used in conditions in which its operational
performance is specified.

Note (1): The use of the¥DGS in conditions such as weather, visibility, and
backgound lighting both by day and night would need to be specified

Note (2): Care is required in both the design anesda installation of the system to
ensure that glare, reflection of sunlight, or other light in the vicinity, does not
degrade thelarity and conspicuity of the visual cues provided by the system.

5.3.26.4The docking guidance information provided by alVBGS shall not conflict

with that provided by a conventional visual docking guidance system on an aircraft
stand if both types are providand are in operational use. A method of indicating that
the A-VDGS is not in operational use or unserviceable, shall be provided.

Location

5.3.26.5The AVDGS shall be located such that unobstructed and unambiguous
guidance is provided to the person respongidoeand persons assisting, the docking
of the aircraft throughout the docking manoeuvre.

Note: Usually the piletn-command is responsible for the docking of the aircraft.
However, in some circumstances, another person could be responsible and this perso
may be the driver of a vehicle that is towing the aircraft

Characteristics
5.3.26.6The A-VDGS shall provide, at minimum, the following guidance information
at the appropriate stage of the docking 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 the aircraft relative to the stand centre
line;
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(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 stopping position; and

(g)a warning indication if the aircraft goes beyond the appropriate stop position.

5.3.26.7The A-VDGS shall be capable of provididgcking guidance information for
all aircraft taxi speeds encountered during the docking manoeuvre.

Note: SeeCARC Guidance Material 3&M-17 Visual Aids for Navigatignfor an
indication of the maximum aircraft speeds relative to distance to the stopgsitgpn.

5.3.26.8The time taken from the determination of the lateral displacement to its
display shall not result in a deviation of the aircraft, when operated in normal
conditions, from the stand centerline greater than 1 m.

5.3.26.9The information on displacement the aircraft relative to the stand centre
line and distance to the stopping position, when displayed, shall be provided with the
accuracy specified in Table%

Table 55. Required displacement accuracy

Azimuth +250 mm +340 mm +400 mm +500 mm

Distance +500 mm +1000 mm +1300 mm Not specified

5.3.26.1(Bymbols and graphics used to depict guidance information shall be
intuitively representative of the type of information provided.

Note: The use of color would need to be appropriate and need to follow signal
convention, i.e. red, yellow and green meazdrd, caution and normal/correct
conditions, respectively. The effects of color contrasts would also need to be
considered.

5.3.26.11Information on the lateral displacement of the aircraft relative to the stand
center line shall be provided at least 25m priaghtstop position.
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Note: The indication of the distance of the aircraft from the stop position may be color
coded and presented at a rate and distance proportional to the actual closure rate and
distance of the aircraft approaching the stop point.

5.3.26.1Zontinuous closure distance and closure rate shall be provided from at least
15 m prior to the stop position.

5.3.26.13Vhere provided, closure distance displayed in numerals shall be provided in
meter integers to the stop position and displayed to 1 decimal gtléeast 3 m prior
to the stop position.

5.3.26.14'hroughout the docking manoeuvre, an appropriate means shall be provided
on the AVDGS to indicate the need to bring the aircraft to an immediate halt. In such
an event, which includes a failure of theV®GS, noother information shall be
displayed.

5.3.26.1%rovision to initiate an immediate halt to the docking procedure shall be made
available to personnel responsible for the operational safety of the stand.

532618 he word ASTOPO in red c¢chamamediater s
cessation of the docking manoeuvre is required.

5.3.27 Aircraft stand maneuvering guidance lights

Application

5.3.27.1Aircraft stand maneuvering guidance lights shall be provided to facilitate the
positioning of an aircraft on an aircraft stand on a pamdn or on a deing/antk

icing facility intended for use in poor visibility conditions, unless adequate guidance is
provided by other means.

Location
5.3.27.2Aircraft stand maneuvering guidance lights shall be collocated with the
aircraft stand markings.

Characteristics

5.3.27.3Aircraft stand maneuvering guidance lights, other than those indicating a stop
position, shall be fixed yellow lights, visible throughout the segments within which
they are intended to provide guidance.

5.3.27.4The lights used to delineate lea turning and leaebut lines shall be spaced
at intervals of not more than 7.5 m on curves and 15 m on straight sections.
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5.3.27.5The lights indicating a stop position shall be fixed, unidirectional lights,
showing red.

5.3.27.6The intensity of the lights shall be adequatethe condition of visibility and
ambient light in which the use of the aircraft stand is intended.

5.3.27.7The lighting circuit shall be designed so that the lights may be switched on to
indicate that an aircraft stand is to be used and switched off to edinztit is not to
be used.

5.3.28 Road-holding position light

Application

5.3.28.1A road-holding position light shall be provided at each rbadting position
serving a runway when it is intended that the runway will be used in runway visual
range conditions less than a valu860m

5.3.28.2A roadholding position light shall be providededch roaeholding position
serving a runway when it is intended that the runway will be used in runway visual
range conditions of values betwegd0Omand 550 m.

Location

5.3.28.3A road-holding position light shall be located adjacent to the holding position
marking 1.5 m (x 0.5 m) from one edge of the road, i.e. left or right as appropriate to
the local traffic regulations.

Note: Refer to Chapter 9, paragraph 9.9 for the mass and height limitations and
frangibility requirements of navigation aids located on rugs#ips

Characteristics

5.3.28.4The roadholding position light shall comprise:
(a) a controllable red (stop)/green (go) traffic light; or
(b) a flashingred light.

Note: Itis intended that the lights specified in subparagraph a) be controlled by the air
traffic services.

5.3.28.5The roadholding position light beam shall be unidirectional and aligned so as
to be visible to the driver of a vehicle approaching the holdositipn.

5.3.28.6The 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.
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Note: The commonly used traffic lights are likely to nieetrequirements i6.3.28.5
and5.3.28.6.

5.3.28.7The flash frequency of the flashingd light shall be between 30 and 60 per
minute.

5.3.29 No-Entry Bar

Note: Runway incursions may take place in all visibility or weather conditions. The
use of neentry bars can form part of effective runway incursion prevention measures.

Application

5.3.29.1 A no-entry bar shall be provided across a taxiway which is intended to be
used as an exit only taxiway to assist in preventing inadvertent access of traffic to that
taxiway.

Location

5.3.29.2 A no-entry bar shall be located across the taxiway at the end oftasngx
taxiway where it is desired to prevent traffic from entering the taxiway in the wrong
direction.

5.3.29.3 A no-entry bar shall be ctocated with a neentry sign and/or a rentry
marking.

Characteristics

5.3.29.4 A no-entry bar shall consist of unidirectionaglits spaced at uniform
intervals of no more than 3 m showing red in the intended direction(s) of approach to
the runway.

Note: Where necessary to enhance conspicuity, extra lights are installed uniformly.

5.3.29.5 A pair of elevated lights shall be added toleand of the n@ntry bar where
theinpavement no entry bar | ights might Db
by snow or rain, or where a pilot may be required to stop the aircraft in a position so
close to the lights that they are blocked fraew by the structure of the aircratft.

5.3.29.6 The intensity in red light and beam spreads e€&ntry bar lights shall be in
accordance with the specifications in Appendix 1, Figuresl2through A216, as
appropriate.

5.3.29.7 Where neentry bars are specified as components of an advanced surface
movement guidance and control system and where, from an operational point of view,
higher intensities are required to maintain ground movements at a certain speed in very
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low visibilities or in bright daytime conditions, the intensity in red light and beam
spreads of n@ntry bar lights should be in accordance with the specifications of
Appendix 1, Figure A2L7, A2-18 or A219.

Note: Highintensity neentry bars are typically only useid case of an absolute
necessity and following a specific study.

5.3.29.8 Where a wide beam fixture is required, the intensity in red light and beam
spreads of nentry bar lights shall be in accordance with the specifications of
Appendix 1, Figure A2L7 or A219.

5.3.29.9 Taxiway centre line lights installed beyond theerdry bar, looking in the
direction of the runway, shall not be visible when viewed from the taxiway.

5.3.30 Runway status lights

Note: Runway status lights (RWSL) is a type of autonomous runway incuesitng

system (ARIWS). The two basic visual components of RWSL are runway entrance lights
(RELs) and tak®ff hold lights (THLs). Either may be installed by itself, but the two
components are designed to be complementary to each other

Location

5.3.30.1 Whereprovided, 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 Tfunway
holding position extending to the edge of the runway. An additional single light shall
be placed onhe runway 0.6 m from the runway centre line and aligned with the last
two taxiway RELSs.

Note: Where two or more runwdnplding positions are provided, the runwhglding
position referred is that closest to the runway.

5.3.30.2 RELs shall consist of at least fidght 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 installed near the runway centre line.

5.3.30.3 Where provided, THLs shall be offset 1.8 m on esdh 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.

Note: Additional THLs may be similarly provided at the starting point of thedtike
roll.
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Characteristics
5.3.30.4 Where provided, RELs shall consist of a single line of fixed in pavement
lights showing red in the direction of aircraft approaching the runway.

5.3.30.5 RELs shall illuminate as an array at each taxiway/runway intersection where
they areinstalled less than 2 seconds after the system determines a warning is needed.

5.3.30.6 Intensity and beam spread of RELs shall be in accordance with the
specifications of Appendi®, Figures A212 and A214.

Note: Consideration for reduced beam width may beiredudor some REL lights at
acute angled runway/taxiway intersections to ensure the RELs are not visible to
aircraft on the runway.

5.3.30.7 Where provided, THLs shall consist of two rows of fixed in pavement lights
showing red facing the aircraft taking off.

5.3.30.8 THLs shall illuminate as an array on the runway less than 2 seconds after the
system determines a warning is needed.

5.3.30.9 Intensity and beam spread of THLs shall be in accordance with the
specifications of AppendiR, Figure A226.

5.3.30.10RELs and THLs shall bautomated to the extent that the only control over
each system will be to disable one or both systems.

54  Signs

5.4.1 General

Note: Signs shall be either fixed message signs or variable message signs. Guidance
on signs is contained ICARC Guidance Matal 34-GM-17 Visual Aids for
Navigation

Application
5.4.1.1 Signs shall be provided to convey a mandatory instruction, information on a
specific location or destination on a movement area or to provide other information to
meet the requirements of paragr&ib. 1.

Note: Refer to 5.2.17 for specifications on information marking
5.4.1.2 A variable message sign shall be provided where:

(a) the instruction or information displayed on the sign is relevant only during a
certain period of time; and/or
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(b) there is a need for variable pdetermined information to be displayed on the
sign to meet the requirements of paragréyhl.

Characteristics

5.4.1.3 Signs shall be frangible. Those located near a runway or taxiway shall be
sufficiently low to preserve cleanae for propellers and the engine pods of jet aircratft.
The installed height of the sign shall not exceed the dimension showraipdiapriate
column of Table 5, except for runway distance remaining signs (see 5.4.8).

5.4.1.4 Mandatory instruction signs andformation signsshall be rectangular, as
shown in Figure$-30 and5-31with the longer side horizontal.

5.4.1.5 The only signs on the movement area utilizing red shall be mandatory
instruction signs.

5.4.1.6 The inscriptions on a sign shall be in accordance with togigions of
Appendix 4

5.4.1.7 Signs shall be illuminated in accordance with the provisionSppiendix 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 inassociation with noimstrument runways where the code number is 3
or 4.

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 tlieede number is 1 or 2.

5.4.1.9 A variable message sign shall show a blank face when not in use.

5.4.1.10 In case of failure, a variable message sign shall not provide information that
could lead to unsafe action from a pilot or a vehicle driver.

5.4.1.11 The time interval to chrge from one message to another on a variable
message sign shall be as short as practicable and shall not exceed 5 seconds.
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Table 5-5. Location distances for taxiing guidance
signsincluding runway exit signs

lor2 200 300 700 57 11m 37 10m
lor2 300 450 900 5711 m 3710 m
3or4 300 450 900 117 21 m 81 15 m
3or4 400 600 1100 117 21 m 81 15 m

5.4.2 Mandatory instruction signs

Note: See Figure-80 for pictorial representation of mandatory instruction signs and
Figure 532 for examples of locating signs at taxiway/runway intersections.

Application

5.4.2.1 A mandatory instruction sign shall be provided to identify a location beyond
which an aircraft taxiing or vehicle shall not proceed unless authorized by the
aerodrome control tower.

5.4.2.2 Mandatory instruction signs shall include runway designation signs, category
[, Il or Il holding position signs, runwakiolding position signs, roaklolding position
signs and NO ENTRY signs.

Note: Refer to 5.4.7 for specifications on reaalding position signs.

5423 A pat t er n-hdidng positiommaikigg shall be supplemented at a
taxiway/runway intersection or a runway/runway intersection with away
designation sign.

5424 A pat t er n-hdidBg positionrmar&iryg shall be supplemented with
a category |, Il or Il holding position sign.

5425 A patt er n-hdidhgpositianmmarking at a runwdnplding position
established in accordance witihapter 3 paragraph 3.12.3 shall be supplemented with
a runwayholding position sign.
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Note: Refer to 5.2.10 for specifications on runvieyding position marking.

5.4.2.6 A runway designation sign at a taxiway/runway intersection shall be
supplemented with Bcation sign in the outboard (farthest from the taxiway position
as appropriate).

Note: Refer to 5.4.3 for characteristics of location signs.
5.4.2.7 A NO ENTRY sign shall be provided when entry into an area is prohibited.

Location

5.4.2.8 A runway designation sign at taxiway/runway intersection or a
runway/runway intersection shall be located on each side of the remiding
position marking facing the direction of approach to the runway.

5.4.2.9 A category |, Il or lll holding position sign shall be located on eachaide
the runwayholding position marking facing the direction of the approach to the critical
area.

5.4.2.10A 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 the pilot.

5.4.2.11 A runway-holding position sign shall be located on each side of the runway
holding position established in accordance with Chapter 3 Section 3.12.3, facing the
approach to the obstacle limitation surface or ILS/MLS critical/sensitive area, as
appropriate.

Characteristics
5.4.2.12A mandatory instruction sign shall consist of an inscription in white on a red
background.

5.4.2.13Where, 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 shall be supplemented by a black outline measuring 10 mm in
width for runwaycode numbers 1 and 2, and 20 mm in width for runway code numbers

3 and 4.

5.4.2.14The inscription on a runway designation sign shall consist of the runway
designations of the intersecting runway properly oriented with respect to the viewing
position of the signexcept that a runway designation sign installed in the vicinity of a
runway extremity may show the runway designation of the concerned runway
extremity only.
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5.4.2.15The inscription on a category I, Il, Jljoint 1I/lIl or joint I/lI/lIl holding
position sign kall consist of the runway designator followed by CAT I, CAT Il, CAT
I, CAT 1I/lIl or CAT I/1I/1ll, as appropriate.

5.4.2.16The inscription on a NO ENTRY sign shall be in accordance with Figure 5
30.

5.4.2.17The inscription on a runwalyolding position sign at a runwdolding
position established in accordance with Chapter 3 section 3.12.3 shall consist of the
taxiway designation and a number.

5.4.2.18Where installed, the inscriptions/ symbol of Figurd®shall be used.
5.4.3 Information signs
Notel: See Figure 81 for pictorial representations of information signs.

Note 2. See Chapter 7, 7.4.3 for specifications related to unserviceability signs
providing information on operational restrictions and construction works at
aerodromes.

Application
5.4.3.1 An information sign shall be provided where there is an operational need to
identify by a sign, a specific location, or routing (direction or destination) information.

5.4.3.2 Information signs shall include: direction signs, location signs, destination
signs, runway exit signs, runway vacated signs and intersectiondtilsgns.

5.4.3.3 A runway exit sign shall be provided where there is an operational need to
identify a runway exit.

5.4.3.4 A runway vacated sign shall be provided where the exit taxiway is not

provided withtaxiway center line lights and there is a need to indicate to a pilot leaving
a runway the perimeter of the ILS/MLS critical/sensitive area or the lower edge of the
inner transitional surface whichever is farther from the runway center line.

Note: Refera Section 5.3.17 for specifications on color coding taxiway center line
lights.

5.4.3.5 An intersection take®ff sign shall be provided when there is an operational
need to indicate the remaining taé run available (TORA) for intersection taiodfs.
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5.4.3.6 Wherenecessary, a destination sign shall be provided to indicate the direction
to a specific destination on the aerodrome, such as cargo area, general aviation, etc.

5.4.3.7 A combined location and direction sign shall be provided when it is intended
to indicate routng information prior to a taxiway intersection.

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 intersection.

5.4.3.9 A location sign shall be provided at an intermediate holdirgitipn.

5.4.3.10A location sign shall be provided in conjunction with a runway designation
sign except at a runway/runway intersection.

5.4.3.11A location sign shall be provided in conjunction with a direction sign, except
that it may be omitted where an aeronauticadigtindicates that it is not needed.

5.4.3.12Where necessary, a location sign shall be provided to identify taxiways exiting
an apron or taxiways beyond an intersection.

543.13Where a taxiway ends at an intersec
identify this a barricade, direction sign and/or other appropriate visual aid shall be
used.

Location

5.4.3.14Except as specified in 5.4.3.16 and 5.4.3.24 information signs shall, wherever
practicable, be located on the latind side of the taxiway in accordance with T&ble

5.

5.4.3.15At a taxiway intersection, information signs shall be located prior to the
intersection and in line with the intermediate holding positnanking. Where there is

no intermediate holding position marking, the signs shall be installed at least@® m fr

the center line of the intersecting taxiway where the code number is 3 or 4 and at least
40 m where the code number is 1 or 2.

Note: A location sign installed beyond a taxiway intersection may be installed on either
side of a taxiway.

5.4.3.16A runway exit sgn shall be located on the same side of the runway as the exit
Is located (i.e. left or right) and positioned in accordance with Table 5
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5.4.3.17A runway exit sign shall be located prior to the runway exit point in line with
a position at least 60 m prior toe point of tangency where the code number is 3 or 4,
and at least 30 m where the code number is 1 or 2.

5.4.3.18A runway vacated sign shall be located at least on one side of the taxiway.
The distance between the sign and the centre line of a runway shall&gsrtban the
greater of the following:
(a) the distance between the center line of the runway and the perimeter of the
ILS/MLS critical/sensitive area; or
(b) the distance between the center line of the runway and the lower edge of the
inner transitionasurface.

5.4.3.19Where provided in conjunction with a runway vacated sign, the taxiway
location sign shall be positioned outboard of the runway vacated sign.

5.4.3.20An intersection takeff sign shall be located at the kfand side of the entry
taxiway. The distancbetween the sign and the center 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 or 2.

5.4.3.21A taxiway location sign installed in conjunction with a runway designation
sign shall bgositioned outboard of the runway designation sign.

5.4.3.22A destination sign shall not normally be collocated with a location or direction
sign.

5.4.3.23An information sign other than a location sign shall not be collocated with a
mandatory instruction sign.

5.4.3.24A direction sign, barricade and/or other appropriate visual aid used to identify
a 00T606 intersection shall be | ocated ¢
taxiway.

Characteristics
5.4.3.25An information sign other than a location sign shall corddistn inscription
in black on a yellow background.

5.4.3.26A location sign shall consist of an inscription in yellow on a black background
and where it is a staralone sign shall have a yellow border.

5.4.3.27The inscription on a runway exit sign shall consist ofdbgignator of the exit
taxiway and an arrow indicating the direction to follow.
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5.4.3.28The inscription on a runway vacated sign shall depict the pattern A runway
holding position marking as shown in Figur85.

5.4.3.29The inscription on an intersection ta&# sign shall consist of a numerical
message indicating the remaining také run available in meters plus an arrow,
appropriately located and oriented, indicatihgdirection of the takeff as shown in
Figure 531.

5.4.3.30The inscription on a destination sign sla@@mprise an alpha, alphanumerical
or numerical message identifying the destination plus an arrow indicating the direction
to proceed as shown in Figure3s.

5.4.3.31The inscription on a direction sign shall comprise an alpha or alphanumerical
message identifyimpthe taxiway(s) plus an arrow or arrows appropriately oriented as
shown in Figure 81.

5.4.3.32The inscription on a location sign shall comprise the designation of the
location taxiway, runway or other pavement the aircraft is on or is entering and shall
not caitain arrows.

5.4.3.33Where it is necessary to identify each of a series of intermediate holding
positions on the same taxiway, the location sign shall consist of the taxiway designation
and a number.

5.4.3.34Where a location sign and direction signs are used in cotiinna

(a)all direction signs related to left turns shall be placed on the left side of the
location sign and all direction signs related to right turns shall be placed on the
right side of the location sign, except that where the junction consists of one
intersecting taxiway, the location sign may alternatively be placed on the left
hand side;

(b)the direction signs shall be placed such 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 changes significantly beyond the intersection;
and

(d)adjacent direction signs shall be delineated by a vertical black line as shown in
Figure 530.

5.4.3.35A taxiway shall be identified by a designator that is used only once on an
aerodrome comprising a single letter, two letters or a combination of a letter or letters
followed by a number.
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5.4.3.36When designating taxiways, the use of words such as amtkeouter shall be
avoided wherever possible.

5.4.3.37When designating taxiways, the use of the letters I, O or X shall not be used
to avoid confusion with the numerals 1,0 and closed marking.

5.4.3.38The use of numbers alone on the maneuvering area shall be reserthes f
designation of runways.

5.4.3.39 Apron stand designators shall not be the same as taxiway designators.
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Runway designation Indicates a runway-holding position at a runway extremity

of a runway extremity
(Example)

N

N
k'ﬂ!
o
~

Runway designation Indicates a runway-holding position located at

of both extremities taxiway/runway intersection other than runway extremity
of a runway

(Example)

Indicates a category | runway-holding position

Category | hold
at the threshold of runway 25

position
(Example)

N
Ul
(g
>
—_]
o |

Category Il hold
position
(Example)

Indicates a category Il runway-holding position
2 5 C AT I at the threshold of runway 25

Indicates a category Il runway-holding

2 5 C AT m position at the threshold of runway 25

Category Il hold
position
(Example)

Category Il and Ill
hold position
(Example)

Indicates a joint category Il and IlI

runway-holding position at the
threshold of runway 25

Category |, Il and Ill Indicates a joint category |, Il and Il

hold position runway-holding position at the
(Example) threshold of runway 25

i

NO ENTRY ﬂ Indicates that entry to an area is prohibited

Runway-holding Indicates a runway-holding position (in accordance with 3.12.3)
position

(Example)

Figure 5-30. Mandatory instruction signs
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LEFT SIDE RIGHT SIDE

<CEjc->

DIRECTION/LOCATION/DIRECTION

«C> <APRON

LOCATION/DIRECTION DESIGNATION
LOCATIONIRUN:Y :CA:D :N;Y V::ATEDILOCATION
G "G2 G- G627
RUNWAY EXIT RUNWAY EXIT
g B[C|
LOCATION DIRECTION/LOCATION/DIRECTION/DIRECTION

¢ D|«C|REJ D7 C>|EV]

DIRECTION/DIRECTION/DIRECTION/LOCATION/DIRECTION/DIRECTION/DIRECTION

«2500m 2500m-

INTESECTION TAKE-OFF

Figure 5-31.Information signs
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NON-INSTRUMENT, NON-PRECISION, TAKE-OFF RUNWAYS

CATEGORY |
I(?I A
X
Y
CATEGORY II
o7 AR
2TCATI g*=p 27 CATII I}
A
X
CATEGORY I ] 7 Y
27 CAT IIL j==§ 27 CAT I ¥}
A

Note: Distance X is established in accordance with Tak?e Bistance 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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5.4.4 VOR aerodrome checkpoint sign

Application
5.4.4.1When a VOR aerodrome chepbkint is established, it shall be indicated by a
VOR aerodrome cheegoint marking and sign.

Note:Refer to 5.2.12 for VOR aerodrome chgoint marking.

Location

5.4.4.2A VOR aerodrome cheegoint sign 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 chpoknt marking.

Characteristics
5.4.4.3A VOR aerodrore checkpoint sign shall consist of an inscription in black on
a yellow background.

5.4.4.4The inscriptions on a VOR chegoint sign shall be in accordance with one of
the alternatives shown in Figure33 in which:

VOR Is an abbreviation identifying this as/®R checkpoint;
116.3 is an example of the radio frequency of the VOR concern
147° is an example of the VOR bearing, to the nearest degree,

shall be indicated at the VOR chepkint; and

4.3NM is an example of the distance mautical miles to a DME
collocated with the VOR concerned.
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VOR 116.3 147° |-eeeeeenee VOR 116.53
147°
(A) (®)

Where no DME is collocated with the VOR

VOR 116.3 147° 4.3nNM |---|VOR 116.3
147° 4 .3NM

<) (D)
Where a DME is collocated with the VOR

Note: Tolerances for the bearing value shown on the sign are given in ICAO Annex 10, Volume I,
Attachment E. It will be noted that a chgmiint can only be used operationally when periodic checks
show it to be consistently within + 2 degrees of the stagadng.

Figure 5-33.VOR aerodrome cheegoint sign

5.4.5 Aerodrome identification sign

Application

5.4.5.1An aerodrome identification sign shall be provided at an aerodrome where there
Is insufficient alternative means of visual identification.

Location

5.4.5.2Theaerodrome identification sign shall be placed on the aerodrome so as to be
legible, in so far as is practicable, at all angles above the horizontal.

Characteristics
5.4.5.3The aerodrome identification sign shall consist of the name of the aerodrome.

5.4.5.4The color glected for the sign shall give adequate conspicuity when viewed
against its background.

5.4.5.5The characters shall have a height of not less than 3 m.
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5.4.6 Aircraft stand identification signs

Application
5.4.6.1 An aircraft stand identification marking shall lseipplemented with an
aircraft stand identification sigwhere feasible

Location
5.4.6.2An aircraft stand identification sign shall be located so as to be clearly visible
from the cockpit of an aircraft prior to entering the aircraft stand.

Characteristics
5.4.6.3An aircraft stand identification sign shall consist of an inscription in black on a
yellow background.

5.4.7 Road-holding position sign
5.4.7.1A road-holding position sign shall be provided at all road entrances to a runway.

Location
5.4.7.2The roadholding position sign shébe located 1.5 m from one edge of the road
(left or right as appropriate to the local traffic regulations) at the holding position.

Characteristics
5.4.7.3A roadholding position sign shall consist of an inscription in white on a red
background.

5.4.7.4The inscripton on a roatholding position sign shall be in the national
language, be in conformity with the local traffic regulations and include the following:
(a)a requirement to stop; and
(b)where appropriate:
(1)a requirement to obtain ATC clearance; and
(2)locationdesignator.

Note: Examples of roabolding position signs are contained ®ARC Guidance
Material 34GM-17 Visual Aids for Navigatian

5.4.7.5A roadtholding position sign intended for night use shall be retroreflective or
illuminated.

5.4.8 Runway distanceremaining signs

Note 1:The inclusion of detailed specifications for runway distance remaining signs
(RDRS) in this section is not intended to imply that an RDRS has to be pr&AdeQ.
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Guidance Material to Part 14 No. 34 GBI, Section 23, provides guidance on the
need to provide RDRSs. Guidance on installing RDRSs is givenGARE Guidance
Material 34GM-17 Visual Aids for Navigation.

Note 2:Runway excursions may take place in all visibility or weather conditions. The
use of RDRS can form part of effective runway excursion prevention measures. The
purpose of RDRSs is to provide pilots with distateego information to the extremity

of the runway, to enhance situational awareness and enable pilots to decide whether
to canmence a garound or to apply braking action for more efficient rollout and
runway exit speeds. It is essential that pilots operating at aerodromes with RDRS be
familiar with the purpose of these signs.

Note 3:Provisions related to the identification bazards and management of safety
risks, including the need for safety risk assessment related to runway safety, is
available inCARC Guidance Materidd4-GM-16 PANSAerodromesChapter 8.

Location

5.4.8.1Where provided, runway distance remaining signs (RD&)I be placed
along the full length of the runway at longitudinal spacing of approximately 300 m,
parallel and equidistant from the runway centerline.

Note: Displaced threshold areas that are used for takeand/or rollout are treated
as part of theunway for purposes of locating the signs.

5.4.8.2Runway distance remaining signs shall be placed outside the edges of the
runway at a distance shown in Tabé.5

Characteristics
5.4.8.3Where provided, an RDRS shall consist of an inscription in white on a black
backgound.

5.4.8.4The installed height of the RDRS shall not exceed the dimension shown in the
appropriate column of Table@ All RDRSs on one runway shall be the same size.

Table 5-6. Location distances for runway distance remaining signs

Sign height (mm) Perpendicular distance from
Code Iesend Face Installed dsﬁned run\r‘\.'gy Ez}yement
number £ (min.) (max.) edge to near side ol sign
lor2 640 760 1070 6—10.5m
3or4 1000 1200 1520 15—22.5m
3or4 1200 1500 1600 25 m or more
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5.5 Markers

55.1 General

Markers shall be frangible. Those located near a runway or taxiway shall be sufficiently
low to preserve clearance for propellers and for the engine pods of jet aircraft.

Note (1): Anchors or chains, to prevent markers which have broken from their
mounthg from blowing away, are sometimes used.

Note (2): Guidance on frangibility of markers is givenl@AO Aerodrome Design
Manual, Part 60 Frangibility (Doc 9157).

5.5.2 Unpaved runway edge markers

Application

5.5.2.1 Markers should be provided when the extent otiapaved runway is not
clearly indicated by the appearance of its surface compared with that of the surrounding
ground.

Location

5.5.2.2 Where runway lights are provided, the markers should be incorporated in the
light fixtures. Where there are no lights, markefglat rectangular or conical shape
should be placed so as to delimit the runway clearly.

Characteristics

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 clméreThe
conical markers should have a height not exceeding 50 cm.

5.5.3 Stopway edge markers

Application
5.5.3.1Stopway edge markers shall be provided when the extent of a stopway is not
clearly indicated by its appearance compared with that of the surrougrdimgd.

Characteristics
5.5.3.2The stopway edge markers shall be sufficiently different from any runway edge
markers used to ensure that the two types of markers cannot be confused.

Note: Markers consisting of small vertical boards camouflaged on the revdesasi
viewed from the runway, have proved operationally acceptable.
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5.5.4 Edge markers for snowcovered runways

Application
5.5.4.1Edge markers for sncaovered runways shall be used to indicate the usable
limits of a snowcovered runway when the limits are not otherwise indicated.

Note: Runway lights could be used to indicate the limits.

Location

5.5.4.2Edge markers for snewovered ruways shall be placed along the sides of the
runway at intervals of not more than 100 m, and shall be located symmetrically about
the runway center line at such a distance from the center line that there is adequate
clearance for wing tips and power plar@sfficient markers shall be placed across the
threshold and end of the runway.

Characteristics
5.5.4.3Edge markers for snewovered runways shall consist of conspicuous objects
such as evergreen trees about 1.5 m high, orWigight markers.

5.5.5 Taxiway edgemarkers

Application

5.5.5.1 Taxiway edge markers shall be provided on a taxiway where the code number
is 1 or 2 and taxiway center line or edge lights or taxiway center line markers are not
provided.

Location

5.5.5.2 Taxiway edge markers shall be installed at leasieasame locations as would

the taxiway edge lights had they been used.

Characteristics

A taxiway edge marker shall be retroreflective blue.

5.5.5.3 The marked surface as viewed by the pilot shall be a rectangle and shall have
a minimum viewing area of 150 ém

5.5.5.4 Taxiway edge markers shall be frangible. Their height shall be sufficiently
low to preserve clearance for propellers and for the engine pods of jet aircraft.

5.5.6 Taxiway center line markers

Application

5.5.6.1 Taxiway center line markers shall be provided on a taxiwhere the code
number is 1 or 2 and taxiway center line or edge lights or taxiway edge markers are not
provided.
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5.5.6.2 Taxiway center line markers shall be provided on a taxiway where the code
number is 3 or 4 and taxiway center line lights are not provifdinetre is a need to
improve the guidance provided by the taxiway center line marking.

Location
5.5.6.3 Taxiway center line markers shall be installed at least at the same location as
would taxiway center line lights had they been used.

Note: Refer to 3.17.12 for the spacing of taxiway center line lights.

5.5.6.4 Taxiway center line markers shall normally be located on the taxiway center
line marking except that they may be offset by not more than 30 cm where it is not
practicable to locate theon the marking.

Characteristics
5.5.6.5 A taxiway center line marker shall be retroreflective green.

5.5.6.6 The marked surface as viewed by the pilot shall be a rectangle and shall have
a minimum viewing area of 20 ém

5.5.6.7 Taxiway center line markers shall be d®signed and fitted as to withstand
being run over by the wheels of an aircraft without damage either to the aircraft or to
the markers themselves.

5.5.7 Unpaved taxiway edge markers

Application
5.5.7.1 Where the extent of an unpaved taxiway is not clearly indichyeds
appearance compared with that of the surrounding ground, markers shall be provided.

Location

5.5.7.2 Where taxiway lights are provided, the markers shall be incorporated in the
light fixtures. Where there are no lights, markers of conical shape shouladed so

as to delimit the taxiway clearly.

5.5.8 Boundary markers
Application

5.5.8.1 Boundary markers shall be provided at an aerodrome where the landing area
has no runway.
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Location
5.5.8.2 Boundary markers shall be spaced along the boundary of the landing area at

intervals of not more than 200 m, if the type shown in Figu@}5s used, or
approximately 90 m, if the conical type is used with a marker at any corner.

Characteristics

5.5.8.3 Boundary markers shall be of a form similar to that shown in Figid# 5r

in theform of a cone not less than 50 cm high and not less than 75 cm in diameter at
the base. The markers shall be colored to contrast with the background against which
they will be seen. A single color, orange or red, or two contrasting colors, orange and
white or alternatively red and white, shall be used, except where such colors merge

with the background.

Figure 5-34.Boundary markers
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Chapter (6)
Visual Aids for Denoting Obstacles

6.1 Objects to Be Marked and/or Lighted

Note (1): Thanarking and/or lighting of obstacles are intended to reduce hazards to
aircraft by indicating the presence of the obstacles. It does not necessarily reduce
operating limitations which may be imposed by an obstacle.

Note (2): An autonomous aircraft detexti system may be installed on or near an
obstacle (or group of obstacles such as wind farms), designed to operate the lighting
only when the system detects an aircraft approaching the obstacle, in order to reduce
light exposure to local residents. Guidanoe the design and installation of an
autonomous aircraft detection system is availabl€&RC Guidance Material 34
GM-17 Visual Aids for NavigatianThe availability of such guidance is not intended

to imply that such a system has to be provided.

6.1.1 Objects within the lateral boundaries of the obstacle limitation surfaces
6.1.1.1Vehicles and other mobile objects, excluding aircraft, on the movement area of
an aerodrome are obstacles and shall be marked and, if the vehicles and aerodrome ar
used at night or igonditions of low visibility, lighted.

6.1.1.2Elevated aeronautical ground lights within the movement area shall be marked
S0 as to be conspicuous by day. Obstacle lights shall not be installed on elevated ground
lights or signs in the movement area.

6.1.1.3All obstacles within the distance specified in Table 8olumn 11 or 12, from
the center line of a taxiway, an apron taxiway or aircraft stand taxilane shall be marked
and, if the taxiway, apron taxiway or aircraft stand taxilane is used at night, lighted.

6.1.1.4A fixed obstacle that extends above a taKeclimb surface within 3000 m of
the inner edge of the talddf climb surface shall be marked and, if the runway is used
at night, lighted, except that:

(a) Such marking and lighting may be omitted when the obstackhielded by
another fixed obstacle;

(b) The marking may be omitted when the obstacle is lighted by meiditemsity
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 omitiewhen the obstacle is lighted by higliensity
obstacle lights by day; and
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(d)The lighting may be omitted where the obstacle is a lighthouse and an
aeronautical study indicates the lighthouse light to be sufficient

6.1.1.5A fixed object, other than an obstadedjacent to a takeff climb surface shall

be marked and, if the runway is used at night, lighted if such marking and lighting is
considered necessary to ensure its avoidance, except that the marking may be omitted
when:

(a)the object is lighted by mediuimtensity obstacle lights, Type A, by day and its
height above the level of the surrounding ground does not exceed 150 m; or

(b)the object is lighted by higimtensity obstacle lights by day

6.1.1.6A fixed obstacle that extends above an approach surface within 3000 m of the
inner 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 obstackhielded by
another fixed obstacle;

(b)the marking may be omitted when the obstacle is lighted by meiditemsity
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 omittedh&n the obstacle is lighted by higitensity
obstacle lights by day; and

(d)the lighting may be omitted where the obstacle is a lighthouse and an
aeronautical study indicates the lighthouse light to be sufficient.

6.1.1.7A fixed obstacle that extends above aihmmtal surface shall be marked and,
if the aerodrome is used at night, lighted, except that:

(a)such marking and lighting may be omitted when:
(1)the obstacle is shielded by another fixed obstacle; or

(2)for a circuit extensively obstructed by immovable objeots terrain,
procedures have been established to ensure safe vertical clearance below
prescribed flight paths; or

(3)an aeronautical study shows the obstacle not to be of operational significance;

(b)the marking may be omitted when the obstacle is lighted égiumintensity
obstacle lights, Type A, by day and its height above the level of the surrounding
ground does not exceed 150 m;

(c)the marking may be omitted when the obstacle is lighted by-ihighsity
obstacle lights by day; and
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(d)the lighting may be omitted where the obstacle is a lighthouse and an
aeronautical study indicates the lighthouse light to be sufficient.

6.1.1.8A fixed object that extends above an obstacle protection surface shall be
marked and, if the runway is used at njdigihted.

Note: See Chapter 5 section 5.3.5 for information on the obstacle protection surface.

6.1.1.9 Other objects inside the obstacle limitation surfaces shall be marked and/or
lighted if an aeronautical study indicates that the object could constit#eaadhto
aircraft (this includes objects adjacent to visual routes e.g. waterway or highway). (See
note below Chapter 4 paragraph 4.4.2.)

6.1.1.10 Overhead wires, cables, etc., crossing a river, waterway, valley or
highway shall be marked and their supportiogvers marked and lighted if an
aeronautical study indicates that the wires or cables could constitute a hazard to aircratft,
except that the marking of the supporting towers may be omitted when they are lighted
by highintensity obstacle lights by day.

6.1.2 Objects outside the lateral boundaries of the obstacle limitation surfaces.

6.1.2.1 Obstacles in accordance with Chapter 4 paragraph 4.3.2 shall be marked and
lighted, except that the marking may be omitted when the obstacle is lighted by high
intensity obstacle ¢jhts by day.

6.1.2.2 Other objects outside the obstacle limitation surfaces shall 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).

6.1.2.3 Overtead wires, cables, etc., crossing a river, waterway, valley or highway
shall be marked and their supporting towers marked and lighted if an aeronautical study
indicates that the wires or cables coubthstitute a hazard to aircratft.

6.2 Marking and/or Lighting of Objects

6.2.1 General

6.2.1.1 The presence of objects which must be lighted, as specified in section 1, shall
be indicated by low medium or highintensity lights, or a combination of such lights.

6.2.1.2 Low-intensity obstacle lights, Types A, B, C, D and Edmnintensity
obstacle lights, types A, B and C, higltensity obstacle lights Type A and B, shall be
in accordance with the specifications in Tablé &nd Appendix 1.
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6.2.1.3 The number and arrangement of low, medium or high intensity obstacle lights

at exh level to be marked 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 olijezpart

of the object 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.

6.2.2 Mobile objects

Marking
6.2.2.1 All mobile objects to be marked shall be coloured or display flags.

Marking by colour

6.2.2.2When mobile objects are marked by colour, a single conspicuous colour,
preferably red or yellowish green for emergency vehicles and yellow for service
vehicles shall be used.

Marking by flags

6.2.2.3Flags used to mark mobile objects shall be displayed aramthp of, or

around the highest edge of the object. Flags shall not increase the hazard presented by
the object they mark.

6.2.2.4 Flags used to mark mobile objects shall not be less than 0.9 m on each side and
shall consist of a chequered pattern, each sduaneg sides of not less than 0.3 m.

The colors of the pattern shall contrast each with the other and with the background
against which they will be seen. Orange and white or alternatively red and white shall

be used, except where such colors merge wetbdtkground.

Lighting

6.2.2.5 Low intensity obstacle lights, Type C, shall be displayed on vehicles and other
mobile objects excluding aircraft.

Note: Se¢CAO Annex 2 for lights to be displayed by aircraft.

6.2.2.6 Low intensity obstacle lights, Type C, displayed on vehicles associated with
emergency or security shall be flashiplige and those displayed on other vehicles shall
be flashingyellow.

6.2.2.7 Low intensity obstacle lights, type D, shall be displayed on feloswehicles.
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6.2.2.8 Low intensity obstacle lights on objects with limited mobility such as
passenger boardirgidgesshall be fixedred, and as a minimum be in accordance with

the specifications for lovintensity obstacle lights, type A, in Tablel6ntensityof the

lights shall be sufficient to ensure conspicuity considering the intensity of the adjacent
lights and the general levels of illumination against whlady would normally be

viewed.

Table 6-1. Characteristics of obstacle lights

Low intensity, Type A Red Fixed N/A N/A 10 6-X
(fixed obstacle)
LOW intensity’ Type B Red FiXed N/A N/A 32 6‘X
(fixed obstacle)
(mobile obstacle) Blue (a) |  (60-90 fpm)
Follow me vehicle (60-90 fpm)
) ) Red Flashing (c) N/A N/A 32 Table 62
Low-intensity, Type E (type B)
o ) White Flashing 20 000 20 000 2 000 6-Y
Medium intensity Type A (20-60 fpm)
- ) Red Flashing N/A N/A 2 000 6-Y
Medium intensity Type B (20-60 fpm)
o ) Red Fixed N/A N/A 2 000 6-Y
Medium intensity Type C
o ) White Flashing 200 000 20 000 2 000 6-Y
High intensity Type A (40-60 fpm)
White Flashing 100 000 20 000 2 000 6-Y
High intensity Type B
(40-60 fpm)

(a) See 6.2.2.6

(b) For flashing lights, effective intensity as determined withQARC Guidance Material 36M-17 Visual

Aids for Navigation.

(c) For wind turbine application, to flash at the same rate as the lighting on the nacelle.
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Table 6-2. Light distribution for low intensity obstacle lights

Type A 10cd (b) LA LG e
Type B 32¢d (b) N/A 10e 16cd
Type C 40cd (b) 400cd 12e (d 20cd
Type D 200cd (c) 400cd N/A (e) N/A

(a)360° horizontal. For flashing lights, the intensity is read into effective intensity,
as determined in accordance with tB&ARC Guidance Material 3GM-17
Visual Aids for Navigation.

(b)Between 2 and 10° vertical. Elevation vertical angles are referenctx to

horizontal when the light is leveled.

(c)Between 2 and 20° vertical. Elevation vertical angles are referenced to the

horizontal when the light is leveled.

(d)Peak intensity shall be located at approximately 2.5° vertical.

(e)Peak intensity shall be locatetlagproximately 17° vertical.

(f) Beam spread is defined as the angle between the horizontal plan and the
directions

column.

Note: This table does not include recommended horizontal [spmeads 6.2.1.3
requires 360° coverage around an obstacle. Therefore, the number of lights needed to
meet this requirement will depend on the horizontal beam spreads of each light as well
as the shape of the obstacle. Thus, with narrower beam spmeadslights will be

required.

f or

whi ch

t he

I ntensity
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Table 6-3. Light distribution for medium and high intensity obstacle lights according
to benchmark intensities of Table36

200 000 | 200000 150 000 75 000 3¢ 75000 | 250000 112500 7 500 7€ 75 000

100 000 100000 75000 37 000 3¢ 37000 | 125000 56 250 3750 7€ 37 500

20 000 20 000 15 000 7 500 3e 7 500 25000 11 250 750 N/A N/A

2 000 2 000 1500 750 3e 750 2500 1125 75 N/A N/A

(a)360° horizontal. All intensities are expressed in Candela. For flashing lights, the
intensity is read into effective intensity, as determined in accordance with the
CARC Guidance Material 3&M-17 Visual Aids for Navigation.

(b)Elevation vertical anglesa referenced to the horizontal when the light unit is

leveled.

(c)Beam spread is defined as the angle between the horizontal plan and the
directions for which the intensity
column.

Note (1): This table does notclude recommended horizontal beam spreads. 6.2.1.3
requires 360° coverage around an obstacle. Therefore, the number of lights needed to
meet this requirement will depend on the horizontal beam spreads of each light as well
as the shape of the obstacldwus, with narrower beam spreads, more lights will be
required.

Note (2): An extended beam spread may be necessary under specific configuration
and justified by an aeronautical study.
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6.2.3 Fixed objects

Note: The fixed objects of wind turbines are addressed separately in 6.2.4 and the fixed
objects of overhead wires, cables, etc. and supporting towers are addressed separately
in 6.2.5.

Marking

6.2.3.1 All fixed objects to be marked shall, whenever practicdidesoloured, but if

this is not practicable, markers or flags shall be displayed on or above them, except that
objects that are sufficiently conspicuous by their shape, size or colour need to be
otherwise marked.

Marking by colour

6.2.3.2 An object shall beaoured to show a chequered pattern if it has essentially
unbroken surfaces and its projection on any vertical plane equals or exceeds 4.5 m in
both dimensions. The pattern shall consist of rectangles not less than 1.5 m and not
more than 3 m on a sideetltorners being of the darker colour. The colours of the
pattern shall contrast each with the other and with the background against which they
will be seen. Orange and white or alternatively red and white shall be used, except
where such colours merge witine background. (See Figurelh

6.2.3.3 An object shall be coloured to show alternating contrasting bands if:

(a)it has essentially unbroken surfaces and has one dimension, horizontal or
vertical, greater than 1.5 m, and the other dimension, horizontal or vertical, less
than 4.5 m; or

(b)it is of skeletal type with either a vertical or a horizontal dimension greater th
1.5m.

The bands shall be perpendicular to the longest dimension and have a width
approximately 1/7 of the longest dimension or 30 m, whichever is less. The colours of
the bands shall contrast with the background against which they will be seene Orang
and white shall be used, except where such colours are not conspicuous when viewed
against the background. The bands on the extremities of the object shall be of the darker
colour. (See Figure-& and F2).

Note: Table 64 shows a formula for determig band widths and for having an odd
number of bands, thus permitting both the top and bottom bands to be of the darker
colour.

6.2.3.4 An object shall be coloured in a single conspicuous colour if its projection on
any vertical plane has both dimensions lessith.5 m. Orange or red shall be used,
except where such colours merge with the background.
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Note: Against some backgrounds it may be found necessary to use a different colour
from orange or red to obtain sufficient contrast.

Table 6-4. Marking bandwidths

1.5m 210 m 1/7 of longest dimension
210 m 270 m 1/9 of longest dimension
270 m 330 m 1/11 of longest dimension
330 m 390 m 1/13 of longest dimension
390 m 450 m 1/15 oflongest dimension
450 m 510 m 1/17 of longest dimension
510 m 570 m 1/19 of longest dimension
570 m 630 m 1/21 of longest dimension
|€24.5m—>»| <45m

| l

|47<4.5m—>| |<—>1.5m—>|

] white
[ orange or red

Figure 6-1. Basic marking patterns

Marking by flags

6.2.3.5 Flags used to mark fixed objects shall be displayed arcamdop of, or
around the highest edge of the object. When flags are used to mark extensive objects
or a group of closely spaced objects, they shall be displayed at least every 15 m. Flags
shall not increase the hazard presented by the object they mark.

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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6.2.3.7 Flags used to mark fixed objects shall be orange in colour or a combination of
two triangular sections, one orange and the other white, or one red and the other white,
except thatvhere such colours merge with the background, other conspicuous colours
shall be used.

Marking by markers

6.2.3.8 Markers displayed on or adjacent to objects shall be located in conspicuous
positions so as to retain the general definition of the object anidoghedcognizable

in clear weather from a distance of at least 1000 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 of madtets 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.

6.2.3.9 A marker shall be of one colauVhen installed, white and red, or white and
orange markers shall be displayed alternately. The colour selected shall contrast with
the background against which it will be seen.

Lighting
6.2.3.10In case of an object to be lighted one or more mediomhighintensity
obstacle lights shall be located as close as practicable to the top of the object.

Note: Recommendations on how a combination of mediand/or highintensity
lights on obstacles shall be displayed are given in this chapter,

6.2.3.11In the case of a chimney or other structure of like function, the top lights shall
be placed sufficiently belowhe top so as to minimize contamination by smoke etc.
(see Figure &)

6.2.3.12In the case of a tower or antenna structure indicated byiihighsity obstacle

lights by day with an appurtenance, such as a rod or an antenna, greater than 12 m
where it is not preticable to locate a high intensity obstacle light on top of the
appurtenance, such a light shall be located at the highest practicable point and, if
practicable, a mediunmtensity obstacle light, type A, mounted on the top.
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A

See6.23.11) ..,

wils
e

A Rooftop pattem
A’ Plain roof pattern
B Curved surface
C Skeleton structure

F—

Note — H is less than 45 m for the examples shown above.
For greater heights intermediate lights must be added as shown below.

A
3 Ny

Light spacing (X) in accordance with Appendix 5
Number of levels of lights = N = Y (metres)
X (mefres)

Figure 6-2. Examples of mking and lighting of tall structures
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6.2.3.13 In case of an extensive object or a group of closely spaced objects to be
lighted that are:

(a)penetrating a horizontal OLS or located outside an OLS, the top lights shall be
so arranged as to at least indicate the points or edges of the object highest in
relation to the obstacle limitation surface or above the ground, and so as to
indicate the gemnal definition and the extent of the objects; and

(b)penetrating a sloping OLS the top lights shall be so arranged as to at least
indicate the points or edges of the object highest in relation to the obstacle
limitation surface, and so as to indicate theagahdefinition and the extent of
the objects. If two or more edges are of the same height, the edge nearest the
landing area shall be marked.

6.2.3.14 When the obstacle limitation surface concerned is sloping and the highest
point above the obstacle limitatiomr§ace is not the highest point of the object,
additional obstacle lights shall be placed on the highest point of the object.

6.2.3.15 Where lights are applied to display the general definition of an extensive
object or a group of closely spaced objects, and meditensity lights are used, they
shall be spaced at longitudinal intervals not exceeding 900 m.

6.2.3.16 High-intensity obstacle ligis, Type A, mediunintensity obstacle lights,
Types A, located on an object shall flash simultaneously.

6.2.3.17 The installation setting angles for higitensity obstacle lights, Types A and
B, shall be in accordance with Tablb6

Note: High intensity obstacle lights are intended for day use as well as night use. Care
is needed to ensure that these lights do not create disconcerting dazzle. Guidance on
the design, operation and the location of higtensity obstacle lights is given the

CARC Guidance Material 3&M-17 Visual Aids for Navigation.

6.2.3.18 Where, in the opinion of the appropriate authority, the use ofiniginsity
obstacle lights, type A, or mediuimtensity obstacle lights, Type A or B, at night may
dazzle pilots in theicinity of an aerodrome (within approximately 10 000 m radius)

or cause significant environmental concerns, a dual obstacle lighting system shall be
provided. This system shall be composed of high intensity obstacle lights, Type A or
B or medium intensitpbstacle lights, Type A, as appropriate, for daytime and twilight
use and mediurmtensity obstacle light, Type B or C, for nigiime use.

Lighting of objects with a height less than 45m above ground level

6.2.3.19 Medium -intensity obstacle lights, Type A or, Bhall be used where the
object is a less extensive one and its height above the surrounding ground is less than
45 m.

Amendment No.: Réssue Effective DateFeh, 2056 Page244




Aerodrome Design and Operations JCAR Part 14

6.2.3.20 Where the use of Mediwmtensity obstacle lights, Type A or B, would be
inadequate or an early special warning is required, thenihtghsity obstacle lights
shall be used.

6.2.3.21 Medium obstacle lights, Type B, shall be used either alone or in combination
with high-intensity obstacle lights, Type B, in accordance with paragraph 6.2.3.22 of
this chapter.

6.2.3.22 Mediumrintensity obstacle lightslype A, B or C, shall be used where the
object is an extensive one or its height above the level of the surrounding ground is
greater than 45 m. Mediumtensity obstacle lights, Types A and C, shall be used
alone, whereas medium intensity obstacle lighype B, shall be used either alone or

in combination with higkintensity obstacle lights, Type B.

Note: A group of buildings is regarded as an extensive object.

Lighting of objects with a height 45 m to a height less than 150 m above ground

level

6.2.3.23 Mediuntintensity obstacle lights, Type A, B or C, shall be used. Medium
intensity obstacle lights, Types A and C, shall be used alone, whereas medium intensity
obstacle lights, Type B, shall be used either alone or in combination wtimtemsity
obstace lights, Type B.

6.2.3.24 Where an object is indicated by meduimbensity obstacle lights, Type A,

and the top of the object is more than 105 m above the level of the surrounding ground
or the elevation of tops of nearby buildings (when the object to be marked is surrounded
by buidings), additional lights shall be provided at intermediate levels. These
additional intermediate lights shall be spaced as equally as practicable, between the top
lights and ground level or the level of tops of nearby buildings, as appropriate, with the
spacing not exceeding 105 m.

6.2.3.25 Where an object is indicated by medimtensity obstacle lights, Type B,

and the top of the object is more than 45 m above the level of the surrounding ground
or the elevation of tops of nearby buildings (when the objds# tnarked is surrounded

by buildings), additional lights shall be provided at intermediate levels. These
additional intermediate lights shall be alternately-iotensity obstacle lights, Type B,

and mediuriintensity obstacle lights, Type B, and shall lpaeed as equally as
practicable between the top lights and ground level or the level of tops of nearby
buildings, as appropriate, with the spacing not exceeding 52 m.

6.2.3.26 Where an object is indicated by medumensity obstacle lights, Type C,
and the top bthe object is more than 45 m above the level of the surrounding ground
or the elevation of tops of nearby buildings (when the object to be marked is surrounded
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by buildings), additional lights shall be provided at intermediate levels. These
additional inermediate 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 52 m.

6.2.3.27 Where highintensity obstacle lights, Type A, are usedytbkall be spaced

at uniform intervals not exceeding 105 m between the ground level and the top light(s)
specified in 6.2.3.10 except that where an object to be marked is surrounded by
buildings, the elevation of the tops of the buildings may be usedathvalent of

the ground level when determining the number of light levels.

Lighting of objects with a height 150 m or more above ground level

6.2.3.28 High-intensity obstacle lights, Type A, shall be used to indicate the presence
of an object if its height alve the level of the surrounding ground exceeds 150 m and
an aeronautical study indicates such lights to be essential for the recognition of the
object by day.

6.2.3.29 Where highintensity obstacle lights, Type A, are used, they shall be spaced
at uniform intervés not exceeding 105 m between the ground level and the top light(s)
specified in 6.2.3.10 of this chapter, 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 thground level when determining the number of light levels.

6.2.3.30 Where, in the opinion of the appropriate authority, the use ofiniginsity
obstacle lights, Type A, at night may dazzle pilots in the vicinity of an aerodrome
(within approximately 10 000 m daus) or cause significant environmental concerns,
mediumintensity obstacle lights, Type C, shall be used alone, whereas medium
intensity obstacle lights, Type B, shall be used either alone or in combination with low
intensity obstacle lights, Type B.

6.2.3.31 Where an object is indicated by meditintensity obstacle lights, Type A,
additional lights shall be provided at intermediate levels. These additional intermediate
lights shall be spaced as equally as practicable, between the top lights and ground level
or the level of tops of nearby buildings, as appropriate, with the spacing not exceeding
105 m.

6.2.3.32 Where an object is indicated by medumiensity obstacle lights, Type B,
additional lights shall be provided at intermediate levels. These additional intermediate
lights shall be alternately loymtensity obstacle lights, type B, and med#ntensity
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.
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6.2.3.33 Where an object is indicated by medimtensity obgacle 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 buildings, as appraderiaith the spacing not exceeding

52 m.

6.2.4 Wind turbines

6.2.4.1A wind turbine shall be marked and/or lighted if it is determined to be an
obstacle.

Note (1): Additional lighting or markings may be provided where in the opinion of the
CARCsuch lighting or markings are deemed necessary.

Note (2): See Chapter 4 Section 4.3.1 and 4.3.2.

Markings
6.2.4.2 The rotor blades, nacelle and upper 2/3 of the supporting mast of wind turbines
shall be painted white, unless otherwise indicated by an aercalasttidy.

Lighting

6.2.4.3When lighting is deemed necessary, in the case of a wind farm, i.e. group of
two or more wind turbines the wind farm shall be regarded as an extensive object and
the lights shall be installed:

(a)to identify the perimeter of the wind farm;

(b)respecting the maximum 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 areeds they 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 are located.

(e)at locations prescribed in a), b) and d), respecting the followitegiar

(1) for wind turbines of less than 150 m in overall height (hub height plus
vertical blade height), medium intensity lighting on the nacelle shall be
provided;

(i) for wind turbines from 150 m to 315 m in overall height, in addition to the

medium intensitylight installed on the nacelle, a second light serving as
an alternate shall be provided in case of failure of the operating light. The
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lights shall be installed to assure that the output of either light is not
blocked by the other; and

(i) in addition, forwind turbines from 150 m to 315 m in overall height, an
intermediate level at half the nacelle height of at least 3 Medium intensity
Type B lights, as specified in 6.2.1.3 shall be provided. If an aeronautical
study shows that Medium intensity type B lighte not suitable, Medium
intensity type A lights may be used.

Note: The above 6.2.4.3 e) does not address wind turbines of more than 315 m of
overall height. For such wind turbines, additional marking and lighting may be
required as determined by anraeautical study.

6.2.4.4 The obstacle lights shall be installed on the nacelle in such a manner as to
provide an unobstructed view for aircraft approaching from any direction.
6.2.4.5Where lighting is deemed necessary for a single wind turbine or short line of
wind turbines, the installation shall be in accordance with 6.2.4.3(e) or as determined
by an aeronautical study.

6.2.5 Overhead wires, cables, etc. and supporting towers

Marking
6.2.5.1 The wires, cables, etc. to be marked shall be equipped with markers; the
supporting tower shall be coloured.

Marking by colours

6.2.5.2 The supporting towers of overhead wires, cables, etc. that require marking shall
be marked in accordance with 6.2.3.1 to 6.2.3.4 of this chapter, except that the marking
of the supporting towers may be omitted when they are lighted byirrigihsity
obstate lights by day.

Marking by markers

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 object and shall be recognizable
in clear weather from a distance of at least 1 000 m for an object to be viewed from the
air and 300 m for an object to be viewed from the ground in all directions in which an
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 employaekio c
other information, and they shall be such that the hazard presented by the object they
mark is not increased.

6.2.5.4 A marker displayed on an overhead wire, cable, etc. shall be spherical and have
a diameter of not less than 60 cm.
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6.2.5.5The spacing between twconsecutive markers or between a marker and a
supporting tower shall be appropriate to the diameter of the marker, but in no case shall
the spacing exceed:
(@)30 m where the marker diameter is 60 cm progressively increasing with the
diameter of the markeo
(b)35 m where the marker diameter is 80 cm and further progressively increasing
to a maximum b
(c)40 m where the marker diameter is of at least 130 cm.
Where multiple wires, cables, etc. are involved, a marker shall be located not lower
than the level oftte highest wire at the point marked.

6.2.5.6 A marker shall be of one colour. When installed, white and red, or white and
orange markers shall be displayed alternately. The colour selected shall contrast with
the background against which it will be seen.

6.2.5.7When t has been determined that an overhead wire, cable, etc., needs to be
marked but it is not practicable to install markers on the wire, cable, etc., then high
intensity obstacle lights, Type B, shall be provided on their supporting towers.

Lighting
6.2.5.8 High intensity obstacle lights, Type B, shall be used to indicate the presence of
the tower supporting overhead wires, cables, etc. where:
(a)an aeronautical study indicates such light to be essential for the recognition of
the presence of wires, cables,.ptr
(b)it has not been found practicable to install marker on the wires, cables, etc

6.2.5.9 Where highintensity obstacle lights, Type B, are used, they shall be located at
three levels:

% at the top of the tower;

Y at the lowest level of the catenary of the wiog cables; and

Y, at approximately midway between these two levels.

6.2.5.10 High-intensity obstacle lights, Type B, indicating the presence of a
tower supporting overhead wires, cables, etc., shall flash sequentially; first the middle
light, second the top lightna last, the bottom light. The intervals between flashes of
the lights shall be approximate the following ratios:

middle and top light 1/13
top and bottom light 2/13
bottom and middle p light 10/13
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Note: Highintensity obstacle lights are intended for day use as well as night use. Care
is needed to ensure that these lights do not create disconcerting dazzle. Guidance on
the design, location and operation of higttensity obstacle lights is given @ARC
Guidance Material 345M-17 Visual Aids for Navigatian

6.2.5.11Where, in the opinion of the appropriate authority, the use ofinignsity
obstacle lights, Type B, at night may dazzle pilots in the vicinity of an aerodrome
(within approximately 10 000 m daus) or cause significant environmental concerns,

a dual obstacle lighting system shall be provided. This system shall be composed of
high-intensity obstacle lights, Type B, for daytime and twilight use and medium
intensity obstacle lights, Type B, forghttime use. Where mediuimtensity lights

are used they shall be installed at the same level as thenlegisity obstacle light

Type B.

6.2.5.12The installation setting angles for higitensity obstacle lights, Type B, shall
be in accordance with Table5%

Table 6-5. Installation setting angles for high intensity obstacle lights

Greater than Not exceeding horizontal
151 m 0°
122 m 151 m 1°
92 m 122 m 2°

92 3°

6.2.6 Light failure notification

6.2.6.1 As conspicuity is achieved only when all required lights are working. Partial
equipment outages decrease the margin of safety. Any outage shall be corrected as soot
as possible. Failure of a fixed light (a steady burning light) ermédiate light within

a 15 000 m radius of the airport shall be corrected as soon as possible, but notification
IS not required.

6.2.6.2 Any failure or malfunction within a 15 000 m radius of the airport that lasts
more than thirty (30) minutes and affects a tgt or flashing obstruction light,
regardless of its position, shall be reported immediately to CARC so a Notice to Airmen
(NOTAM) can be issued. This report shall contain the following information:
(a)Name of persons or organizations reporting light faguincluding any title,
address, and telephone number.
(b) The type of structure.
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(c)Location of structure (including latitude and longitude, if known, prominent
structures, landmarks, etc.).

(d)Height of structure above ground level (AGL)/above mean sea level (AMS
if known.

(e)A return to service date.

When the primary lamp in a double obstruction light fails, and the secondary lamp
comes on, no report is required. However, when one of the lamps in an incandescent
medium intensity Type B flashing red beacon fatishall be reported.

After 15 days, the NOTAM is automatically deleted from the system. The sponsor is
requested to calCARC to extend the outage date. In addition, the sponsor is required
to report a return to service date.

6.2.6.3 As soon as normal operatios restored, the sponsor is to notify CARC.
Noncompliance with notification procedures could subject its sponsor to penalties as
pursued by national laws.

6.2.7 Obstruction Lights During Construction

As the height of the structure exceeds each level at vagichanent obstruction lights
would be recommended, two or more lights of the type specified in the determination
shall be installed at that level. Temporary high or medium intensity flashing white
lights, as recommended in the determination, shall be tgake24 hours a day until all
permanent lights are in operation. In either case, two or more lights shall be installed
on the uppermost part of the structure any time it exceeds the height of the temporary
construction equipment. They may be turned ofpfniods when they would interfere

with construction personnel. Permanent obstruction lights shall be installed and
operated at each level as construction progresses. The lights shall be positioned to
ensure that a pilot has an unobstructed view of at @@e light at each level.

6.2.8 Obstruction Lights in Urban Areas

When a structure is located in an urban area where there are numerous other white
lights (e.g., streetlights, etc.) red obstruction lights with painting or a medium intensity
dual systenfwhich is illustrated in Figure-&6 of this chapter) is recommended.

6.2.9 Temporary Construction Equipment Lighting

Since there is such a variance in construction cranes, derricks, oil and other drilling

rigs, each case shall be considered individually. tsigiall be installed according to
the standards given in this chapter, as they would apply to permanent structures.
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6.2.10 Inspection, repair, and maintenance

To ensure the proper candela output for fixtures with incandescent lamps, the voltage
provided to théamp filament shall not vary more than plus or minus 3 percent of the
rated voltage of the lamp. The input voltage shall be measured at the lamp socket with
the lamp operating during the hours of normal operation. (For strobes, the input voltage
of the paver supplies shall be within 10 percent of rated voltage.) Lamps shall be
replaced after being operated for not more than 75 percent of their rated life or
immediately upon failure. Flashtubes in a light unit shall be replaced immediately upon
failure, when the peak effective intensity falls below specification limits or when the
fixture begins skipping flashes, or at
to the effects of harsh environments, beacon lenses shall be visually inspected for
ultravioletdamage, cracks, crazing, dirt build up, etc., to insure that the certified light
output has not deteriorated.

6.2.11 Nonstandard lights

Moored balloons, chimneys, minarets, church steeples, and similar obstructions may
be floodlighted by fixed search lightgectors installed at three or more equidistant
points around the base of each obstruction. The searchlight projectors shall provide an
average illumination of at least 161.5 Lux over the toptbirel of the obstruction.

6.2.12 Distraction

6.2.12.1Where obstructiotights may distract operators of vessels in the proximity of
a navigable water body, the sponsor must coordinate with the concerned official
authorities to avoid interference with marine navigation.

6.2.12.2Where lighting systems are installed on structures éacaear highways,

water bodies, airport approach areas, etc., caghialibe exercised to ensure that the
lights do not distract or otherwise cause a hazard to motorists, vessel operators, or pilots
on an approach to an airport. In these cases, shigt@dgidpe necessary. This shielding
shallnot derogate the intended purpose of the lighting system.

6.2.13 Cylos and hyperbolic cooling towers

6.2.13.1Light units shall be installed in a manner to ensure an unobstructed view of at
least two lights by a pilot approachifrgm any direction.
number of Light UnitsThe number of units depends on the diameter of the structure
at the top. The number of lights recommended in the following table are the minimum.
When the structure diameter is:

(a)6m or LessThree light units pelevel.

(b)Exceeding 6m. But Not More Than 30Rour light units per level.
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(c) Exceeding 30m. But Not More Than 608ix light units per level.
(d)Exceeding 60mEight light units per level.

6.2.13.2Structures Exceeding 150m AG&tructures exceeding 150m AGL shall have
asecond level of light units installed approximately at the midpoint of the structure and
in a vertical line with the top level of lights.

6.2.14 Marking and lighting moored balloons and kites

6.2.14.1The purpose of marking and lighting moored balloons, kites, andctuaizs
or mooring lines is to indicate the presence and general definition of these objects to
pilots when converging from any normal angle of approach.

6.2.14.2These marking and lighting standards pertain to all moored balloons and kites
that require marking ahlighting under JCAR Part 101.

6.2.14.3Flag markers shall be used on mooring lines to warn pilots of their presence
during daylight hours as follows:

(a)Markers shall be displayed at no more than 15m intervals and shall be visible for
at least 2km.

(b)Markers shall beectangular in shape and not less than 0.6m on a side. Stiffeners
shall be used in the borders so as to expose a large area, prevent drooping in
calm wind, or wrapping around the cable.

(c) One of the following color patterns shall be used:

(1)Solid Color. Aviation orange or red.
(2)Aviation Orange or red and Whitdwo triangular sections, one of
aviation orange or red and the other white, combined to form a rectangle.

6.2.14.4Flashing obstruction lights shall be used on moored balloons or kites and their
mooring lines towarn pilots of their presence during the hours between sunset and
sunrise and during periods of reduced visibility. These lights may be operated 24 hours
a day as follows:
(a)Flashing red or white beacons may be used to light moored balloons or kites.
High intensity lights are not recommended.
(b)Flashing lights shall be displayed on the top, nose section, tail section, and on
the tether cable approximately 4.5m below the craft so as to define the extremes
of size and shape. Additional lights shall be equallp aced al ong t
overall length for each 105 m or fraction thereof.
(c) When the requirements of this paragraph cannot be met, floodlighting may be
used.

6.2.14.5The light intensity shall be controlled by a device that changes the intensity
when the ambientght changes. The system shall automatically turn the lights on and
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change intensities as ambient light condition change. The reverse order shall apply in
changing from nighttime to daytime operation. The lights shall flash simultaneously.

6.2.13llustrative figures

6.2.15.1Figures 66 to 612 contain additional illustrative figures for obstruction
lighting and marking.

6.2.15.2Figures 613 to 620 contain illustrations for the location of lights on
obstacles.

Medium intensity Type B

OR Medium intensity Type A fpm 40)

OR Medium intensity Type A+Medium intensity
Type B ifpm 40)

Wil 27 1 S I wllg N
'-_h[_;,r Y |
Y | o

Figure 6-6. Bridge lighting
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Zogm— _ Medium intensitJ
Type B

_ Low intensity
= T TypeAorb

The number of light
units recommended
depends on the
diameter of the
structure

At least two
seen at a time

More than 40 m.
but not more
than4105 m.

Figure 6-7. Painting andighting of water towers and similar structures
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Figure 6-8. Painting of single pedestal water tower by teardrop pattern
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inboard I-Ights recommended on all levels
above height of shorter structure

Iinboard lights
may be omitted

Minor adjustments in vertical placement may be made
to place lights on same horizontal plane.
Lights on both structures be synchronized

Figure 6-9. Lighting adjacent structures
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The number of light units
recommended depends on the
diameter of the structure

]

a- Exceedomg 30m

Figure 6-10.Cylos and hyperbolic cooling tower
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L

FRONT VIEW SIDE VIEW

Figure 6-11. Typical lighting of astandalonewind turbine
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Figure 6-12. Typical lighting and marking of standalonewind turbine

Amendment No.: Réssue Effective DateFeh, 2056 Page260



Aerodrome Design and Operations

JCAR Part 14

430m

400m

350m

300 m

Height of lights on structure in metres above ground level

Medium-intensity obstacle light Type A // /

/ :

ﬁ'l‘:'
/ 4
&

37/ / /|

y / aL'-’:;'f

& b |
&Qa:. /
D2
0

S /| A -

K@lb / *.u"f g

o ik 39
ﬂS'Q . /'h- / /
P // H___.-""' "___..-""" E 4___..-"""
A 98 g
/ /J .IE"'“-.:.‘J__..---"'-""-F-:----_..--""II5 F‘IE#
/\'.'1 '
I
45 m 105m 210m HN5m 420 m 525 m B30 m

Height of structure in metres above ground level

Location of Lights on Obstacles

Note: Highintensity obstacle lighting is recommended on structures with a height of
morethan 150 m above ground level. If mediuntensity lighting is used, marking

will also be required.

Figure 6-13. Mediumintensity flashingwhite obstacle lighting system, Type A
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Figure 6-14. Mediumintensity flashingred obstacle lighting system, Type B
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Figure 6-15. Mediumintensity fixedred obstacle lighting system, Type C
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Note: Highintensity obstacle lighting is recommended on structures with a height of
more than 150 m aboygound level. If mediuantensity lighting is used, marking
will also be required.

Figure 6-16. Mediumtintensity dual obstacle lighting system, Type A/Type B
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Note: Highintensity obstacle lighting is recommended on structures with a height of
more than 150 m above ground level. If medintansity lighting is used, marking
will also be required

Figure 6-17. Mediumtintensity dual obstacle lighting system, Type A/Type C
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