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CIVIL AVIATION AUTHORITY AERODROME DESIGN AND OPERATION

REGULATION, 2026

In exercise of power conferred upon me under the provision of Section 99 of the South Sudan
Civil Aviation Act, 2012(Amendment, 2024), | hereby issue the following Regulations

CHAPER |
PRELIMINARY PROVISIONS

1. Title and Commencement

Thi s

Regul at i on Ceniicatioh keicersingtarddRegissation bf Aeratiromes

Regulations20260 a n d s h afbrte ortoherdate of its sigmature by the Minister.

2. Purpose

The purpose of this regulation is to provide the legal frame work that govern and regulate the
operation of the Heliports in the Republic of South Sudan.

3. Authority and Application

(1)  This regulaton is drafted in accordance with the provision of sectionfd®e Civil
Aviation Authority Act,2012 (Amendment 2024)

(2) This regulation shall apply to

(@)
(b)

(©)
(d)

(€)

4. Interpretation

to all civil aerodrome@ SouthSudan except where otherwise specified

Save as provided an aerodrome operator shall generally comply with
specifications as set out in these regulations

The specificationsf theseRegulations, shall apply only to land aerodromes
The specifications in this volume shall apply, where appropriate, to heliports
but shall not apply to STOport, and

Wherever a colour is referred to in this Regulation, the specifications for that
color given in the Third Schedule shall apply.

In these Regulations unless the context othermgaires

60Acci dent 6 dneansan occurrence associated with the operation of an aircraft

which, in the case of a manned aircraft, takes place between the
time any person boards the aircraft with the intention of flight
until such time as all such persons have disembarked, bein t
case of an unmanned aircraft, takes place between the time the
aircraft is ready to move with the purpose of flight until such time
as it comes to rest at the end of the flight and the primary
propulsion system is shut down, in which:

Q) a person is fatally or seriously injured as a result of:

(@) being in the aircraft



(b)  direct contact with any part of the aircraft,
including parts which have become detached
from the aircraftand

(©) direct exposure to jet blastxcept when the
injuries arefrom natural causes, setfflicted or
inflicted by other persons, or when the injuries are
to stowaways hiding outside the areas normally
available to the passengers and crew

(2) the aircraft sustains damage or structural failure which:

(@) adversely affects the structural strength,
performance or flight characteristics of the
aircraft

(b) normally require major repair or replacement of
the affected componergxceptfor enginefailure
or damage, when the damage is limited to a single
engine (including its cowlings or accessories), to
propellers, wing tips, antennas, probes, vanes,
tires, brakes, wheels, fairings, panels, landing
gear doors, windscreens, the aircraft skin (ssch a
small dents or puncture holes, or for minor
damages to main rotor blades, tail rotor blades,
landing gear, and those resulting from hail or bird
strike (including holes in the radomand

(c) the aircraft is missing or is completely
inaccessibleFor satistical uniformity only, an
injury resulting in death within thirty days of the
date of the accident is classified as a fatal injury.
An aircraft is considered to be missing when the
official search has been terminated and the
wreckage has not been loedt

06Accur acy 0 dneans a degree of conformance between the estimated or
measured value and the tedue;

@Aer odr ome 6 means a defined area on land or water (including any buildings,
installations and equipment) intended to be used either wholly or
in part for the arrival, departure and surface movement of
aircraft;

6 6 Aer oBercoonmed ieans an aeronautical beacon useiddicate the location of an
aerodrome from the air;

0 0 Aer oertifa me mears a certificate issued by the Authority under Part IV of these
regulations for the operation of an aerodrome;

OAerodromeElev a t i meadsdhe elevation of the highest point of the landing area;

0 Aerodrome Facilities andEqui p m e meaids dacilities and equipment, inside or outside

the boundaries of an aerodrome that are constructed or installed
10



and maintained for the arrival, depagwand surface movement
of aircraft;

OAerodrome | dent i f i c ameans a sigh iplgoed én an aerodrome to aid in
identifying the aerodrome from the air;

O0Aerodrome Lice n ¢ e @néans a licence to operate an aerodrome issued by the Authority
under the Civil Aviation (Certification, Licensing and
Registration of Aerodromes) Regulations for the operation of an
aerodrome;

O0Aerodrome Manu a | om@eans the manual that forms part of the application for a licence
or a certificate under the Civil AviatioGertification, Licensing
and Registration of Aerodromes, including any amendments to
the manual, approved by the Authority;

60 6 Aer oMapmngbata-A MD 0 means data collected for the purpose of compiling
aerodrome mapping information for aeronauticss

0 6 A er oMappnmPatabase- A MD Broearsa collection of aerodrome mapping data
organized and arranged as a structured data

AAer odO@pe mat anrrabation to a certified or licensed aerodrome, means, the holder
of an Aerodromeertificate or licence;

AAerodrome Reference Code means a code used for planning purposes to classify an
aerodrome with respect to the critical aircraft characteristics for
which the aerodrome is intended,;

fiAerodrome Reference BIntd means the designated geographical location of an
aerodrome;

fiAerodrome Traffic Density 0 means

(@) Light: Where the number of movements in the mean
busy hour is not greaterthan15per run way or typically
lessthan 20 total aerodrome movements;

(b) Medium: Where the number of movementsin the mean
busy hou is of the order of 16 to 25 perrunway or
typicdly between 20to35 total aerodrame movements;

(© Heavy: Where the number of movements in the mean
busy hour is of the order of 26 or more per runway or
typicdly more than 35 total aerodrame movements

0 0 A e r o Traffioc Zor e dn@ans the airspace extending from aerodrome level to a height
of twothousand feet over the area comprising the aerodrome and
the surrounding land or water withan distance of twahousand
yards of its boundaries;

0 0 Aer o nBaacdh © dénadns an aeronautical ground light visible at all azimuths, either
continuously or intermittently, to designate a particular point on
the surface of the earth;
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(@}

(@}

(@}

[@}

(@}

(@}

(@)

(@)

(@}

5t

(@)

(@

(@}

(@}

(@}

(@}

(@}

[@}

(@}

(@}

(@)

(@)

(@}

A e r 0 nGaruot ui ncda | ineagsdny light provided as an aid to air navigation, other

Aeronaut. i

Aeronaut. i

than a lightdisplayed on an aircraft;

cal | hA lo Crime@nt & rotice dBntaininguinfamation that
does nogualify for the origination of a NOTAM or for inclusion
in the Aepnautical InformatiorPublication, but which relates to
flight safety, air navigation, technical, administrative or
legislative matters;

cal | n fio AlPPdadnears nan derormbticat iaformadiam
publication of a lasting character emstial to air navigation,
issued by the Authority;

A e r oReferencedrield Ley t m&ans the minimum field length required for take

off at maximum certificated takeff mass, sealevel, standard
atmospheric conditions, still air and zero runwipe, as shown

in the appropriate aeroplane flight manual prescribed by the
certificating authority or equivalent data from the aeroplane
manufacturer. Field length meafmlanced field length for
aeroplane, where applicable, or takédistance in othecases;

Air Tr af AT dans a fight mfermation service, alerting service, air traffic

Advisory service, or air traffic control service;

Aiaffic Service Unitdis a generic term meaning variously, air traffic control dingght

Ai rcraft

Ai rcraft

Ai rStam chd @

ADPO

(@)

(@

(@}

(@}

Apronodo

information centre or air traffic services reporting office;

Cl as s i fnmeanaa nurober eXprnessibgahe relati@d\effett of
an Aircraft on a pavement for a specified standard sub grade
category;

Cl a s s infeans anumberrexpiessingithe elatikeCReat of an
aircrat on a pavement for a specified standard subgrade
category.

means a designated area on an apron intended to be used for
parking an aircraf

means airside driver permit

means a defined area, on an aerodrome, intended to
accommodate aircraft for purposeslofding or unloading of
passengers, mail or cargo, fuelling, parking or maintenance,;

ApMama g e me nt mehresa serviae eréviied to regulate the activities and the

movemenbf aircraft and vehicles on an apron;

Arrest i ng mBansatsysterd designed to decelerate an aeroplane overrunning

the runway;

A u t o nRummayuliscursion Warning System- A R WS3$neans 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.
12



00 Aut hor ity dneansthe South Sud&ivil Aviation Authority;

0 6 Aut hRersd rzGedameans any person authorized by the Authority either generally or
in relation b a particular case or class of cases and reference to
an authorized person includesferences to the holder for the
time beingof an office designated by the Authority;

0 6 Balak dd n g 6 dneans a landing manoeuvre that is unexpectedly discontinued at
any point below the obstacle clearance altitude/height (OCA/H);

00Barrett eodneans three or more aeronautical grodights closely
spaced in a transverse line so that from a distance they appear as
a short bar of light;

0060 Mi ni st er 0 dneansthe Minister responsible fimansport

66 Cal endar 6 dneans discrete temporal reference system that provides the
basis for defining temporal position to a resolution of one day;

66Certi fi catmeandthe certificate to operate an aerodrome issued by the

Authority under the Civil Aviation Certification, Licensing and
Registration of Aerodromes;

A Cer tAerfoide @ menéans an aerodrome whose operator has been granted an
Aerodrome Certificate;

fiClear way o means a defined rectangular area under the control of the
appropriate authority selected prepared as a suitable area over
which an aircraft may make @ortion of its initialclimb to a
specified height;

i Co nt rAerl ol derdo nrearts an aerodrome where air traffic services are provided;

5t

Cr i Airccraalf t 0 means the most demanding aircraft with regard to the aircraft
performance and dimensions for a rad aircraft, for which the
aerodrome facilities are intended,;

1]

Cr &vs d Co mpnears¢ha sudace wind component at right angles to the runway
centreline;

St

Cy cReidcundancy Crheansakmat@eR&ioal algorithm applied to the digital
expression of data that provides a level of assurance against loss
or alteration of data;

i Dan g eSomdissdo means articles or substances which are capable of posing a risk
to health, safety, property orglenvironment.

A DaAcauracy 0 means a degree of conformance between the estimated or
measured value and the true value.
ADa®Qual i t y 0 meansadegree orlevel of confidence that the data provided meet

the requirementsfdhe data user in terms a€curacy, resolution
and integrity;

13



A D a Integrity (Assurance Leve) eansa degree of assurance that an aeronautical data

ADatum o

and its value has not been lost or altered since the origination or
authorized amendment

means any quantity or set gbiantities that may serve as a
reference or basis for the calculation of other quantities;

A De c | Gistaenct e 0 means

1]

5t

5t

1]

5t

St

=]

=]

(@) A Ac c e IStop Ristapce AvailableA S D Andnich is
the length of the tak®ff run available plus the length of
the stop way, wherprovided;

(b) i L a n dDistange AvailableL D Awhich is the length
of the runway whiclis declared available and suitable for
the ground run of an aircraft landing;

(c) fiTake-Off Distance Available T O D Awhich is the
length of the tak®ff run available plus the length of the
clearway, where provided;

(d) ATake-Off Run Available T O R Awhich is the length
of runwaydeclaredavailableand suitable for the ground
run of an aircraft taking off;

D e p e nRarellal tApproachesd means simultaneous approaches to parallel or- near

parallel instrument runways where radar separation minima
between aircraft omdjacent extended runway centre lines are
prescribed

Di s pTha e e ¢h o Imdads a threshold nlatcated at the extremity of a runway;

Ef f elete m viet ymeans the effective intensity of a flashing light is equal to the

intensity of afixed light of the same colour which shall produce
the same visual range under identical conditiorsbservatios;

El | i Hegha Gabdetic Heighto means the height related to the reference ellipsoid,
measured along the ellipsoidal outer normal through the point in
question;

Fi tighdt 0 means a light having constant luminous intensity when observed
from afixed point;

Foreign Obj emeans Brnaramimate obfe@ Within the movement area which

Fran@bebt &

Ge o dDatu mo

has no operational or aeronautical function and which has the
potential to be a hazard to aircraft operations;

means an object of lowmass designed to break, distort or yield
on impact so as to present the minimum hazard to aircraft.

means a minimum set of parameters required to define location
and orientation of the local reference system with respect to the
global reerence systerirame.

14



fiGea d o

=]

=]

N Ha z Baaan 0

fiHel i copt er o

fiHelipor t o

AiHolding Bay 0O

Hol dmed

1]

5t

H dSpotd

means the equipotential surface in the gravity field of the earth
which coincides with the undisturbed Mean Sea Level extended
continuously through the continents;

Ge dJnddlat i o n 0the distance of the geoid abdp®sitive) or below (negative) the

mathematical reference ellipsoid,;

Gr e g €alén @ & r oneans calendar in general use; first introduced in 1582 to define

a year that more closely approximates the tropical year than the
Julian calendaim the Gregorianaendar, common years have
365 days and leap years 366 days divided into twelve sequential
months

means an aeronautical beacon used to designate a danger to air
navigation;

meansan aircraft that is borne along by one or more ketg
rotating blades which allow it to hover

means an aerodrome or a defined area on a structure intended to
be used wholly or in part for the arrival, departure and surface
movement ohelicopters;

means a defined area where aircraft can be held, or bypassed, to
facilitate efficient surface movement of aircraft;

means the estimated time the daing fluid (treatment) will
prevent the formation of icand frost and the accumulation of
snow on the protected (treated) surfaces of an aeroplane;

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

A H u maFactor Principlesd means principles which apply to aeronautical design,

H u m BRanrformanced

5t

certification, training, operations and maintenance and which
seek safe interface between the human and other system
components by proper considerattorhuman performance;

means human capabilities and limitations, which have an impact
on the safety and efficiency of aeronautical operations;

Al dent iBea ©a tneamnsan aeronautical beacon emitting a coded signal by means

filncident 0O

of which a particular point of reference can be identified;

means an occurrence other than an accident associated with the
operation of an aircraft, which affect or may affect the safety of
operation of aircraft;

Al nde p darallel Approache® means simultaneous approaches to parallel or- near

parallel instrument runways where radar separation minima
between aircraft on adjacent extended runway centre lines are not
prescribed

15
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=]

=]

| nde p ®aralled Departuresd means simultaneowkepartures from parallel or near
parallel instrumentunways

| nst rRumweanyto means one of the following types of runways intended for the
operation of aircraft using instrument approach procedures

(@) Non-Pr eci si on AppmeasdrunRaynway
served by visual aids and neisual aids Intended for
landing operations following an instrument approach
operation type A and visibility not less than 1000;m

(b) Precision Approach Runway, Category |0 means a
runway served by visuahids and noiwvisual aid(s)
intended for landing operations following an instrument
approach operation type B with a decision height (DH)
not lower than 60 m (200 ft) and either a visibility not
less than 800 m or a runway visual range not less than
550 m

(c) Precision Approach Runway, Categoryl | means a
runway served by visual aids and ndaual aid(s)
intended for landing operations following an instrument
approach operation type B with a decision height (DH)
lower than 60 m (200 ft) but not lower tha@ m (100 ft)
and a runway visual range not less than 300 m

(d) Precision Approach Runway Category| | meéans a
runway served by visual aids and ndsual aid(s)
intended for landing operations following an instrument
approach operation type B with a decmsioeight (DH)
lower than 30 m (100 ft), or no decision height and a
runway visual range not less than 300 m or no runway
visual range limitationgVisual aids need not necessarily
be matched to the scale of raisual aids provided. The
criterion for theselection of visual aids is the conditions
in which operations are intended to be conducted. Refer
to the Civil Aviation Operation of aircraft regulations for
instrument approach operation types)

| nt eAgronadtigal Da t a dneans a degree a$surance that an aeronautical data and
its value has not been lost nor altered since the data origination
or authorized amendment

| nt eGipssifidation, Aeronautical Datad means classification based upon the potential
risk resulting from the use ofocrupted data. Aeronautical data
is classified as:

(@) Routine Data: there is a very low probability when using
corrupted routine data that tleentinuedsafe flight and
landing of an aircraft will be severely at risk with the

potential forcatastrophe;
16



(b) Essential Data there is a low probability when using
corrupted essential data that the continsegfe flight and
landing of an aircraft will beseverely at risk with the
potential for catastrophe; and

(c) Critical Data: there is a high probability when using
corrupted critical data that the continugafeflight and
landing of an aircraft will be severely at risk with the
potential forcatastrophe.

Al nt er rHelding #&dsidond means a designated position intended for traffic control
at which taxiing aircraft and vehicles stop and hold until they are
cleared to proceed, when so instructed by the aerodrome control
tower;

AL an direa g means that part of a movement area intended for the landing or

takeoff of aircraft;

ALandiinmg ct i on méansd devia toondicate visually the direction currently
designatedor landing and takeff;

1]

L a Beam Critical Flight Zone L C F Zndeans an airspace in the proximity of an
aerodrome but beyond the LFFZ where the irradiance is
restricted to a level unlikely to cause glare effects.

1]

L a Beam Free Flight ZoneL F F Znans an airspace in the immediate pnity of
the aerodrome where the irradiance is restricted to a level
unlikely to cause any visual disruption.

5t

L a Beam Sensitive Flight Zond L S F Z jn@ans an airspace outside, and not
necessarily contiguous with, the LFFZ and LCFZ where the
irradiancds restricted to a level unlikely to cause flddimdness
or afterimage effects.

" Licence" means a licence to operate an aerodrome issued by the Authority
under the Civil Aviation Certification, Licensing and
Registration of Aerodromes

5t

L i g hSystemRgye | i a lmeanghe probability that the complete installation operates
within the specified tolerances and that the system is
operationally usable;

A Ma n o e UArea i0 n gneans that part of an aerodrome to be used for theotgke
landing andaxiing of aircraft, excluding aprons;

fiMarker © means an object displayed above ground level in order to indicate
an obstacle or delineate a boundary;

AiMark i n g O means a symbol or group of symbols displayed on the surface of
the movement area order to convey aeronautical information;

A Mov e mMeeaobd means that part of the aerodrome to be used forafikanding
and taxiing of aircraft, consisting of the manoeuvring area and
apron;
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A N e-Rarallel Runwaysb meansnortintersectingrunways whosextended centre lines
have an angle of convergendévergence of 15 degrees or less.

fiNotify 0 means shown in Aeronautical Information Publications,
Aeronautical Information CircularsNOTAM, civil aviation
publications or any other officigbublication issued for the
purpose of enabling any of the provisions of these Regulations to
be complied with;

AiNon-Instrument Runwayo means a runway intended for the operation of aircraft using
visual approach procedures;

A Nor FightZone N Fmnéans aspace not defined as LFFZ, LCFZ or LSFZ but which
must be protected from laser radiation capable of causing
biological damage to the eye

fiObstac | e O means any fixed (whether temporary or permanent) and mobile
object, or part thereof, that:

€)) is located on an area intended for the surface movement
of aircraft

(b) extends above a defined surface intended to protect
aircraft in flight or

(c) stands outside those defined surfaces and that has been
assessed as being a hazard to air navigation

ot

Ob s tFaee Fome( O F Zneans the airspace above the inner approach surface, inner
transitional surfaces, the balked landing surface and that portion
of the strip bounded by these surfaces, which is not penetrated
by any fixed obstacle other than a lomass andfrangible
mounted one required for air navigation purposes;

Ob s t lanutdtien Surfaceso means a series of surfaces that define the volume of
airspace at and around an aerodrome to be kept free of obstacles
in order to permit the intended airfiraoperations to be
conducted safely and to prevent the aerodrome from becoming
unusable by the growth of obstacles around the aerodrome;

1]

5t

Or t h o MHeightd i aneans height of a point related to the geoid, generally presented
as an MSlelevation.

=]

O u tMain Gear Wheel SpanO M G WS means the distance between the outside edges
of the main gear wheels;

AOperator 0 means a person operating an aerodrome licensed, certificated or
registered under the Civil Aviation Certification, Licensing and
Registration of Aerodromes;

APavement CIl| assi f imeansammbeNexpressieg thePd&amhg strength
of apavementApplicable until 27 November 262

5t

Pavement Cl assi fimeamsstnumivereRpaessingtige b&afhg strength of
a paverent Applicable as of 28 November 282
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A Pr e c ApproachnRunwayd meanstype of runway at an airport that equipped with
precision instrument approach and landing;aids

APr i nRanwgy( s ) dneans runway(s) used in preference to others whenever
conditions permit;

A Pr ot Elight Zomksd means an airspace specifically desigdatto mitigate the
hazardous effects of laser radiation

i Re c o mmePnadtei dcreeda n s any specification for
configuration, material, performance or procedure, the uniform
application of which is recognised dssirable in the interest of
safety, regularity or efficiency of international air navigation;

A Regi s Appavail aneans an approval to operate an aerodrome granted by the
Authority under the Civil Aviation Certification, Licensing and
Registration oAerodromes

A Re |l eAuthonity O means any authority other than the Civil Aviation Authority
whose action may be necessary or complimentary for the
implementation of these Regulations;

fRoad o means an established surface route on the movememhassd
for the exclusive use of vehicles;

A R o &élalding Pos i t imean® a designated position at which vehicles may be required
to hold;

ARunway o means a defined rectangular area on a land aerodrome prepared
for the landing and takeff of aircratft;

A R u ayCondition Assessment MatrixR C A Mmeans a matrix allowing the assessment
of the runway condition code, using associated procedures, from
a set of observed runway surface condition(s) and pilot report of
braking action.

A R u n wGorydition Code R WY C Cimeans a number describing the runway surface
condition to be used in the runway condition report

Note.d The purpose of the runway condition code is to permit
an operational aeroplane performance calculation by the
flight crew. Proedures for the determination of the
runway condition code are described in the PANS
Aerodromes (Doc 9981).

A R u n wangition Report R C R means a comprehensive standardized report relating to
runway surface conditions and its effect ondbeoplane landing
and takeoff performance.

A R u n wsarface Condition( s néans a description of the condition(s) of the runway
surface used in the runway conditioeport, which establishes
the basis for the determination of the runway condition code for
aeroplane performance purposes

19



Note 1. 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
runway surface friction characteristics and the runway
condition code cannot be @wated in a standardized
manner. 4

Note 3.Procedures on determining runway surface conditions
are available in the PAN@\erodromes Doc 9981.

€)) Dry Runway. A runway is considered dry where its
surface is free of visiblenoistureand not contaminated
within the area intended to be used.

(b)  Wet Runway. The runway surface is covered by any
visible dampness or water tgandincluding 3 mm deep
within the intended area of use.

(c) Slippery Wet Runway. A wet runway where the surface
friction characteristics of a&ignificant portion of the
runway has been determined to be degraded.

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

Note. Procedures on determination of contaminant coverage on
runway is available in the PAN&erodromes (Doc
9981). Runway surface condition descriptors. One of the
following elements on the surface of the runway:

Note. The descriptions for ) i) to e) viii), below, are used solely
in the context of the runway cdition report and are not
intended to supersede or replace any existing WMO
definitions. Standing water. Water of depth greater than
3 mm.

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

i R u n vEadySafety Area RESAO meansan area symmetrical about the extended runway
centreline and adjacent to the end of the strip primarily intended
to reduce the risk of damage to an aircraft undershooting or
overrunning the runway;
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A Ru n vsaayd Lightso means a lighsystem intended to caution pilots or vehicle drivers
that they are about to enter an active runway;

A R u n vHalging Positiond means a designated position intended to protect a runway, an
obstacle limitation surface, or an Instrument Landing
System/Microwave Landing System critical or sensitive area at
which taxiing aircraft and vehicles shall stop and hold, unless
otherwise authorized by the aerodrome control tower;

A Ru n Baiyo means a defined area including the runway andwstypwhere
provided, intendetb:

(@) reduce the risk of damage to aircraft running off a

runway; and
(b) protect aircraft flying over it during takeff or landing
operations;
A Ru n Warry Pado means a defined area on a land aerodrome adjacent to a runway

for thepurpose of completing a 18{gree turn on a runway;

A Ru n wasyal Range RVRO meansthe range over which a 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 cerine;

ASafetyo means a state in which the risk of harm to persons or of property
damage is reduced to, and maintained at or below unacceptable
level through a continuing process or hazard identification and
risk management;

A S a fManagement SystenBEMS0 means a systematic approach to managing safety
including the necessary organizational structure,
accountabilities, policies and procedures;

A S e g r eRpalteleGperationsd means simultaneous operations on parallel or-near
parallel instrument runways in which one runway is used
exclusively for approaches and the other runway is used
exclusively for departures

AiShoudero means an area adjacent to the edge of a pavement, prepared to
provide a transition between the pavement #mel adjacent
surface;

ASIgno means

(@) Fixed Message Sign A sign presenting only one
message.

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

A Si gAneaol means an area on an aerodrome used for the display of ground
signals;
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nStandardo

=]

St abedimationo

=]

AStop Way 0

means any specification for physicakharacteristics,
configuration, material, performance, personnel or procedure,
the uniform application of which is recognised as necessary for
the safety of air navigation;

St 8dfety Programme means an integrated set of regulations and activitiesdaahe

improving safety;

means an alignment variation between the -pegree radial of
a VOR and true north, determined at the time the VOR station is
calibrated;

means a defined rectangular area on the ground ahthef the
takeoff run available prepared as a suitable area in which an
aircraft can be stopped in the case of an abandakeff;

AiSwitch-Over Time (Light) dneans the time required for the actual intensity of a light

ATake-Off Runwayo

ATaxiwayo

ATaxilnea g ect

ATaxiway Strip 0

fiThresholdo

fiTouchdown Zoned

measured in a given directionfadl from 50 per cent and recover
to 50 per cent during a power supply chaoger, when the light
is being operated at intensities of 25 per cent or above;

means a runway intended for taid only;

means a defined path @land aerodrome established for the
taxiing of aircraft andhtended to provide a link between one part
of the aerodrome and another, including

(a)  aircraft stand taxi lane which is a portion of an apron
designated as a taxiway and intenttedrovide accesto
aircraft stands only;

(b)  apron taxiway which is a portion of a taxiway system
located on an apron and intendedprovide a through
taxi route across the apron;

(c) rapid exit taxiway which is a taxiway connected to a
runway at an acute angle addsigned to allow landing
aircrafts to turn off at higher speeds than are achieved on
other exit taxiways thereby minimizing runway
occupancy times;

imeansaa junction of two or more taxiways;

means an area including a taxiway intended to protect aircraft
operating on a taxiwagnd to reduce the risk of damage to an
aircraft accidentally running off the taxiway;

means theébeginning of that portion of the runway usable for
landing;

means the portion of a runway beyond the threshold, intended for
landing aircrafion first contact with the runway;
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AUns er vArgaea hmeans a part of the movement atleat is unfit and unavailable

for use by aircraft;

AUsability Factoro means the percentage of time during which the use of a runway

AVicinit yo

or system of runways is not restricted because of the-arosis
component (cross wind component means the surface wind
component at right angles to the runway centre line);

means a defined airspace around an aerodrome for control of
obstacles that may infringe the obstacle limitation surfaces

around the aerodrome, contained within a radius of thirteen

kilometres fom the aerodrome reference point up to a height of

one thousand five hundred feet above ground level;

AVisual Traffic Pattern © means the aerodrome traffic zone of the aerodrome;

A WIoP means Work in Progress;

AWildlif e 0O means feral birds arahimals, including domestic animals out of
the control of theiowners

Awildlife Hazard o means a potential for a damaging aircraft collision with wildlife
on or near an aerodrome; and

A WHMP o means Wildlife Hazard Management Programme.

CHAPTER I

AERODROMES DESIGN AND CONSTRUCTION, (ANNEX 14 CHAPTER1)

5. Use ofCommon Reference Systems

(1)

(2)

3)

For the of these regulations

(@)
(b)
(©)

(d)

The World Geodetic Systeim1984 WGS84 shall be used as the horizontal
geodetic reference system

Reported aeronautical geographical coordinates indicating latitude and
longitude shall be expressed in terms of the W38 geodetic reference
datunand

The Mean Sea Level datum, which gives the relationship of gresldyed
height elevatiorto a surface known as the geoid, shall be used as the vertical
reference system elevatiahaerodromes

Except where notified in the State Aeronautical Information Publication or the
Aeronautical Information Circular, the Gregorian calendar and Coordinated Universal
Time shall be used as the temporal reference system.

Unless otherwise prescribed by the Aarly, the International System of Units
developed and maintained by the General Confer@mé¢eights and Measures CGPM
shall be used as the standard system of units of measurement.
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Categories ofAerodromes

In these Regulations aerodromes shaltdtegorized as follows

(@)
(b)

()

(d)
()

category A comprising aerodromes and heliports designated for international flights;
category B comprising aerodromes available for use by domestic air traffic operations
with maximum certificated takeff mass exceeding five thousand seven hundred
kilogrammes andlesignatedas a point of entry and exit other than international
aerodromependgor public use;

category C comprising aerodromes available for use only by domestic air traffic and
open for public use of maximum certificated talfémass not exceeding five thousand
seven hundred kilogrammes and open for public use;

caegory D comprising aerodromes available for use only by domestic helicopters
operationsand

category E comprising aerodromes and heliports available for use only by domestic air
traffic of maximum certificated takeff mass not exceeding fivthousand seven
hundred kilogrammes and not open to public use or such aerodrome as may be
determined by the Authority to be registered as a category E aerodrome using the
methodology described in the Fourth Schedule of the Civil Aviation Certification,
Licensing and Registration Regulatiphike for private aerodromemndindividual use

own only.

Requirements for Application for An Aerodrome Construction Permit

(1)

(2)

3)

(4)

A person shall not construct an aerodrome unless that person has a valid aerodrome
constructiorpermit issued undehis Regulation.

An application for an aerodrome construction permit shall be considered for approval,
where

(@) the applicant holds a valid authorization frame authority for use of the place
as an aerodromend

(b) the application is approved by the authority responsible for national
environment Management

The Authority shall prior to issuance of a construction permit, assess the suitability of
theplace proposetbr construction taking into consideration

(@ the proximity of the place to other aerodromes and landing areas including
military aerodromes;

(b) obstacles, terrain and existing airspace restrictions; and

(c) that it is not against public interest that the place where the aerodrome is to be
constructedhall be used as such.

The applicant for an aerodrome construction permit shall submit to the Authority for
approval an applicatioan aform and in a manngorescribed by the Authority in the
applicabletechnical guidance material, accompanied by

(@) a detailed design of the proged construction including related architectural
requirements approved by the authority;

(b)  aerodrome data in accordance with the characteristics of the aircraft for which
the aerodrome is intended; and
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10.

11.

(c) a topographical map of the proposed aerodrome site

Issuance ofAerodrome Construction Permits

The Authority shall issue an aerodrome construction permit to an applicant who meets the
requirements andny other requirements as may be specifiethbyuthority.

Design andConstruction of Aerodromes

(1)

(2)

An applicant for a construction permit shall ensure that the design and constafiction
theaerodrome is undertaken by a person registered by the relevant professional body.

The Authority shall inspect the site of an aerodrome duongstruction to ascertain
compliance with these Regulations, the Civil Aviation Security Regulations, other
applicable Laws and the terms of the aerodrome construction permit

Requirement for Aerodrome Design

(1)

(@)

3)

(4)

The aerodrome operator shall ensure that actital and infrastructuneslated
requirements for the optimum implementation of the applicable Civil Aviation Security
Regulations shall be integrated into the design and construction of new facilities and
alterations to existing facilities at aerodrome.

The design of aerodromeshall take into account, where appropriate, lamske and
environmental control measures.

An aerodrome design shall

(@) indicate the physical characteristics in accordance with these regulations;

(b) indicatethe obstacle limitatiosurfaces ;

(c) integrate security measures in accordance with the applicable Civil Aviation
SecurityRegulations;

(d) indicate appropriate visual aids for navigation; and

(e) indicate appropriate equipment andtallations.

The physical characteristics, obstacle limitation surfaces, visual aids and equipment and
installations, required under subgulation (1)of this regulatiorshalt

(@) be appropriate to the critical aircraft characteristics for whichagredrome
intends toserve;

(b) be at the lowest meteorological minima for each runway;

(c) provide conditions for the safe operation of aircraft; and

(d)  comply with the appropriate aerodrome design requirements prescribed in these
Regulations.

Airport Desgn and Master Plan

(1)

(2)

Development of aerodrome infrastructure shall be done in accordance with the master
planapproved by the Authority.

Themasterplan shall

(@) contain a schedule of prioriti@scluding a phased implementation plan; and
(b) be reviewed periodically to take into account current and future aerodrome
traffic.
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12.

3)

(4)

(5)

Aerodromestakeholders, particularly aircraft operators, shall be consulted intorder
facilitatethe master planning process using a consultative and collaborative approach.

Architecturaland infrastructureelated requirements for the optimum implementatio
of the Civil Aviation Security Regulations, shall be integrated into the design and
construction of new facilities and alterations to existing facilities at an aerodrome.

The design of aerodromes shall take into account, where appropriateyidanand
environmental contraheasures.

Aerodrome Reference Code

(1)

(2)

3)

(4)

(5)

An aerodrome reference code comprising a code number and a code letter shall be used
for aerodrome planning purposes.

The aerodrome reference code shall be determined in accordance with theaenitical
planecharacteristics for which the aerodromaeilfgcis intended.

The aerodrome reference code numbers and code letters required unggusation
(1) of this regulatiorshall have the meanings assigned to in Table 1.

The code number for element 1 shall be determined from Table 1 selecting the code
number corresponding to the highest value ofal® planeeference field lengths of
theaero plane$or which the runway is intended.

The code letter for element 2 shall be determined from Table 1 by selecting the code
letter which corresponds to the greatest wingspan oféne planedor which the
facility is intended.

Table 1 AerodromeReference Code

Table 1: Code Number

Code Element 1

CodeNumber (1) AerodromeReference Field Lengi(2)

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
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13.

(6)

(7)

Table 1: Code Letter

Code Element 2

Code letter Wingspan

A Up to but not including 15 m

B 15 m up to but not including 24 m
C 24 m up to but not including 36 m
D 36 m up to but not including 52m
E 52 m up to but not including 65 m
F 65 m up to but not including 80 m

When the aerodrome accommodates amno planethat exceeds the certificated
characteristics of the aerodrome, the compatibility between the operation adrthe
planeand aerodrome infrastructure and operations shall be assessed and appropriate
measureseleloped and implemented in order to maintain an acceptable level of safety
during operations.

Information concerning alternative measures, operational procedures and operating
restrictions implemented at an aerodrome arising from sub regulatioshéll) be
promulgated.

SpecificProcedures for Aerodrome Operations

(1)

(2)

3)

(4)

Where an aerodrome accommodates an aeroplane that exceeds the certificated
characteristics of the aerodrome, an aerodrome operator shall thesesmpatibility
between theperation of the aeroplane and the aerodrome infrastructure structure and
develop implement appropriate measures in order to maintain an acceptable level of
safety.

subject to suvegulation (1)of this regulatiorthe aerodrome operator shaltlude in

the, aerodrome manu@rocedures for assessing the compatibility of the operation of a
new aeroplane with the aerodrome and the aerodrome infrastructure and for
development and implementing appropriate measures.

the procedures anmheasures developed in stdgulation (2) shall be periodically
reviewed to assess their continued validity.

the aerodrome operator shall notify the authority of promulgation information
concerningalternative measures, operational procedures and topenastrictions
implemented at an aerodrome arising frili® assessment in soégulation (1).
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CHAPTER Il

INFORMATION TO BE REPORTED TO AERONAUTICAL INFORMATION SERVICES

(ANNEX 14 CHAPTER 2)

14.  Availability of Information

(1)

(2)

3)

An operator shall ensure that information relating to the aerodrome and its facilities,
which is significant for the conduct of flights to and from the aerodrome, is available to
the user®f the aerodrome.

An operator shall be responsible for notifying &eronautical Information Services of
any errors and omissions in the aeronautical information of operational significance,
published in the Aeronautical Information Publication or Aeronautical Information
Circular or in the NOTAM, and of any pending chasigethe aerodrome or its facilities
which are likely to affect this information.

An operator shall provide information on the following for the guidance of pilots and
otheroperators:

(@)  status of licensingcertification of the aerodrome;

(b)  construction or maintenance work on or immediately adjacent to the
manoeuvring area;

(c) unserviceable portions of any part of the manoeuvring area;

(d)  the runway surface conditions when affected by water, damp, wet, water patches
or flooded, as appropriate;

(e) paiked aircraft or other objects on, or immediately adjacent to the taxiways;

) the presence of other temporary hazards;

(g) failure or irregular operation of any part of the aerodrome lighting system of the
aerodrome main and secondary power supplies;

(h)  failure, irregular operation and changes in the operational status of any
electronic approach or navigation aid, or aeronautical communication facility;

(1) failures and changes in the runway visual range observer system; and

()] any other information of operational sificance.

15. Action Required for Occurrences of Operational Significance Other Than Those
Involving Electronic Aids and Communication Facilities

(1)

Where any of the following conditions occur or are anticipated, an operatotadt=all
immediateaction to amend the information contained in the Aeronautical Information
Circular and where necessary, promulgate the change by NOTAM through the
Aeronauticalnformation Services using the Aeronautical Information Services address
notified in the Aeronautical Information Circular

(@) changes in the availability of the manoeuvring area and changes in the runway
Declaredhe Authoritydistanceexcept that increases in declared distances may
only be made with the approval thie Authority;

(b)  significant changes in aerodrome lighting and other visual aids;

(c) presence or removal of temporary obstructions to aircraft operatidhein
manoeuving area;
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16.

17.

(d) presence of airborne hazards to air navigation;

(e) interruption, return to service or major changes to rescue facilities and
firefighting services in terms of the new category of the rescudieiigihting
service available at the aerodrome; exddyoise permanent changes the
promulgated rescue firefighting category may only be made with the approval
of the Authority;

) failure of or return to operation of hazard beacons and obstruction lights on or
in the vicinity of the aerodrome;

(g)  erection or removal of obstructions to air navigation, and erection or removal of
significant obstacles in takaff, climb or approach areas;

(h) air displays, air races, parachute jumping, or any unastgtion activity; and

(1) any other information of operational significance.

(2)  Where any of the conditions in subgulation (1) arises at short notice, an operator shall
notify the Aeronautical Information Services for promulgation of a NOTAM.

(3)  Whereany of the conditions in sutegulation (1) is intended, the operator shall make
a written request to the Aeronautical Information Services, for the amendment of the
Aeronautical Information Publication and Aeronautical Information Circular or for
supplematary action.

Action Required for Occurrences That Affect Electronic Aids and Communication
Facilities

(1)  An operator or a person in charge of a navigation facility shall initiate NOTAM action

(@) for the establishment or withdrawal @kctronic aids to air navigation; and
(b)  for changes in the regularity or reliability of operation of any electronic aid to
air navigation or aeronautical communication facility.

(2)  An operator or a person in charge of a navigation facility seqllest for the NOTAM
action or an amendmerd supplement of Aeronautical Information Publication or
Aeronautical Information Circular directly from the Aeronautical Information Services
or through channels established by the Authority.

Aeronautical Data Reporting

(1)  An operator shall provide to the Authority for promulgation, accurate aeronautical data
as specifiedn these Regulations.

(2)  An operator shall ensure that aerodrome related aeronautical data is adequate and
accurate andhat the integrity of the data is maintained and protected throughout the
data process from survey or origin up to the next intended user.

(3) An operator shall determine and report aerodrome related aeronautical data in
accordance with the accuracy and inttggrequirements of the CivilAviation,
Aeronautical Information Services Regulations while taking into account the
established quality management system requirements.

29



(4)  Accuracy requirements for aeronautical data shall be based upoetgfive per cent
confidence level and in that respect, three types of positional data, namely; surveyed
points, calculated points and declared points shall be identified.

(5) Aerodrome mapping data shall be made available to the aeronautical
information service$or aerodromes in category A where safety or performaased
operations suggest possible benefits.

(6) Where made available in accordance with these regulations, the selection of the
aerodrome mapping data features to be collected shall be made with irsidef
the intended applications.

(7)  Where made available in accordance with these regulations, aerodrome mapping data
shall comply with the accuracy and integrity requirements specified in lapfhieable
Civil Aviation Aeronautical Information Serviaegulation.

(8)  Subject to sulegulation (7), the following classification and data integrity levels shall
apply.

(@) for routine data: avoid corruption throughout the processing of the data;

(b)  for essential data: assure corruption does not occur at any stage of the entire
processand may include additional processes as needed to address potential
risks in theoverall system architectut® further assure data integrity at this
level; and

(c) for critical data: assure corruption does not occur at any stage of the entire
processandinclude additional integrity assurance procedures to fully mitigate
the effectsof faults identified by thorough analysis of the overall system
architecturgpotentialdataintegrity risk.

CHAPER IV
AERODROME DATA (ANNEX 14 CHAPTER 2)

Aerodrome Data andRelated Information

The aerodrome operator shall measure and describe the following data, as appropriate, for each
facility provided on an aerodrome:

(@) Runway: true bearing to onrundredth of a degree, designation number, length, width,
displaced threshold location toetmearesimeteror foot, slope, surface type, type of
runway and, for a precision approach runway category |, the existence of an obstacle
free zone when provided

(b) Strip, Runway End Safety Area, Stop Way length, width to the nearesteteror
foot, surfae typeand arresting systet location which runway end and description

(c) Taxiway: designation, width, surface typend
(d)  Apron: surface type, aircrafiacked

Aeronautical Data
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(1)

(@)

3)

(4)

(5)

(6)

(7)

(8)

(9)

An aerodrome operator shall determine and regenmddromerelated aeronautical data
shall be in accordance with the accuracy and integrity requirements set forth in the
applicable Civil Aviation Aeronautical Information Services Regulations, while taking
into account the established quality system pitaoes.

The accuracy requirements for aeronautical data shall be based upon a 95 per cent
confidence level and in that respect, three types of positional data shall be identified:

(@) surveyed points e.g., runway threshold

(b)  calculated points mathematical calculations from the known surveyed points of
points inspace, fixesand

(c) declared points e.g., flight information region boundary points

The aerodrome operator shall make available to the aeronautical informaticeser
aerodrome mapping data for aerodromes where safety and/or perfoiinasecke
operations suggest possible benefits.

Where made available in accordance with-ggulation (3), the selection of the
aerodrome mapping data features to be collected shalidule with consideration of
the intended applications.

Where made available in accordance with-segulation (3), aerodrome mapping data
shall comply with the accuracy and integrity requirements specified iapihiecable
Civil Aviation Aeronautical Information Services Regulations.

Integrity of aeronautical data shall be maintained throughout the data process from
survey, originto the next intended user and based on the applicable integrity
classification, the validatioand verification procedures shall

(@) for routine data: avoid corruption throughout the processing of the data;

(b)  for essential data: assure corruption does not occur at any stage of the entire
process and may include additional processeseaded to address potential
risks in the overall systerarchitecture to further assure data integrity at this
level; and

(c) for critical data: assure corruption does not occur at any stage of the entire
process and include additional integrity assurgroeedures to fully mitigate
the effects of faults identified byhorough analysis of the overall system
architecture as potential data integrity risks.

Protection of electronic aeronautical data while stored or in transit shall be totally
monitored by thecyclic redundancy check CR@&nd to achieve protection of the
integrity level of critical and essential aeronautical data as classified -regulation

(6), a 32 or 24bit CRC algorithm shall apply, respectively.

To achieve protection of the integritgMel of routine aeronautical data as classified in
subregulation (6)(a) 16-bit (CRC) algorithm shall apply.

Geographical coordinates indicating latitude and longitude shall be determined and
reported to the aeronautical information services authoritjeims of the World
Geodetic Systen® 1984 (WGS84) geodetic reference datum, identifying those
geographical coordinates which have been transformed into-84G®ordinates by
mathematical means and whose accuracy of original field work does not meet the
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20.

21.

22.

(10)

(11)

requirements of the applicable Civil Aviation Aeronautical Information services
Regulations.

The order of accuracy of the field work shall be such that the resulting operational
navigation data for the phases of flight shall be within the maximewmations, with
respect to an appropriate reference frame, as indicated in the applicable Civil Aviation
Aeronautical Information Servicesgulations. An appropriate reference frame is that
which enables WG84 to be realized on a given aerodrome and vaspect to which

all coordinate data are related.

In addition to the elevation (referenced to mean sea level) of the specific surveyed
ground positions at aerodromes, geoid undulation (referenced to theBw&psoid)

for those positions as indicated in the applicable Civil Aviation Aeronautical
Information Services regulations shall be determined and reported to the aeronautical
information services.

Aerodrome Reference Point

(1)
(2)

3)

An aerodrome operator shall establish refergraiet for an aerodrome.

The aerodrome reference poiaterred to in sulbegulation (1)of thisregulationshall
be located near the initial or planned geometeaterof the aerodrome and shall
normally remain where first established.

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

Aerodrome and Runway Elevations

(1)

(2)

3)

(4)

An aerodrome operator shall ensure that the aerodrome elevation and geoid undulation
at the aerodrome elevation position is measured to the accuracy-balbmeetre or
foot and reported tthe aeronautical information servicasthority.

For an aerodrome used by international civil aviation forpi@tision approaches, the
elevation and geoid undulation of each threshold, the elevation of the runway end and
any significant high and low intermediate points along the runway shall be naasure

the accuracy of onbalf meteror foot and reported to the aeronautical information
services authority.

For precision approach runway, the elevation and geoid undulation of the threshold, the
elevation of the runway end and the highest elevationeofdachdown zone shall be
measured to the accuracy of empeartermeteror foot and reported to the aeronautical
information services authority.

Geoid undulationshall be measured in accordance with the appropriate system of
coordinates.

Aerodrome Reference Temperature

(1)
(2)

An aerodrome operator shall determine aerodrome reference temperature for the
aerodrome irdegree Celsius.

The aerodrome reference temperature shall be the monthly mean of the daily maximum
temperatures for the hottest month of the ydes hottest month being that which has
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23.

24,

the highest monthly mean temperature and this temperature shall, where possible be
averaged over a period of years.

Aerodrome Dimensions and Related Information

(1)

3)

(4)

(5)

(6)

An aerodrome operator shall measurdescribe the following data, as appropriate, for
each facilityprovided on an aerodrome:

(@) runway d true bearing to onbundredth of a degree, designation number,
length, width, displaced threshold location to the neanegeror foot, slope,
surface type, type of runway and, for a precision approach runway category I,
the existence of an obsta free zone when provided;

(b)  width to the nearest meter or foot, surface type of
(1) strip
(i) runway end safety area length

(c) stop way

(d) taxiwayd designation, width, surface type;

(e) aprond surface type, aircraft stands;

) theboundaries of the air traffic control service;

(g) clearwayd length to the nearesteteror foot, ground profile;

(h)  visual aids for approach procedures, marking and lighting of runways, taxiways
and apronsepther visual guidance and control aids oriways and aprons,
including taxtholding positions and stop bars, and location and type of visual
docking guidance systems;

(1) location and radio frequency of any VOR aerodrome checkpoint;

0) location and designation of standard {eoutes; and

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

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

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

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

The geographical coordinates of obstacles in Area 2 the part within the aerodrome
boundary and in Area 3 shall be measured and reported to the aeronautical information
services authorityni degrees, minutes, seconds and tenths of seconds and in addition,
the top elevation, type, marking and lighting where any of obstacles shall be reported
to the aeronauticahformation services authority.

Strength of Pavenents
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(1)
(2)
3)

(4)

(5)

(6)

(7)

(8)

Thisregulation is pplicable until 27 November 2025
Theaerodrome operator shall determineltlearing strength of a pavement.

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 ndmber
pavement classification number AGRCN method by reporting all of the following
information

(@) the pavement classification number PCN;

(b) pavement type for ACNPCN determination;

(c) subgrade strength category;

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

(e) evaluation methodndwherenecessary, PCNs may be published to an accuracy
of onetenth of a whole number.

The pavement classification number P@\orted shall indicate that an aircraft with

an aircraft classification number ACN equal to or less than the reported PCN can
operate orthe pavement subject to any limitation on the tire pressure, or aircrafi all
mass for specified aircraft type(s).

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

The ACN of an aircraft shiebe determined in accordance with the standard procedures
associated with the AGIRCN method.

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

Information on pavement type for AGRCN determination, subgrade strength
category, maximum allowable tire pressure category and evaluation method shall be
reported usinghe following codes:

(@) Pavement type for ACNPCN determination Code
Rigid pavement R
Flexible pavement F

(b)  Subgrade strength category
Code
High strengthcharacterized by K = 150 MN/m3 and representing all K values
above A
120 MN/m3 for rigid pavements, and by CBR = 15 and representing all CBR
values

Above 13 for flexible pavements.
Medium strengthcharacterized by K = 80 MN/m3 and repre8ng a range in

K of 60 to B
120 MN/m3 for rigid pavements, and by CBR = 10 and representing a range in
CBR of 810

13 for flexible pavements.
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(9)

Low strengthcharacterized by K = 40 MN/m3 and representing a range in K of
2510 C

60 MN/m3 for rigid pavements, and by CBR = 6 and representing a range in
CBR of 4 to 8 for flexible pavements.

Ultra-low strength:characterized by K = 20 MN/m3 and representing all K
values below D

25 MN/m3 for rigid pavements, and by CBR = 3 and representing all CBR
values below 4

For flexible pavements.

(c) Maximum allowable tire pressure category
Code

Unlimited: no pressure limit

High: pressure limited to 1.75 MPa
Medium: pressure limited to 1.25 MPa
Low: pressure limited to 0.50 MPa

N < X S

(d) Evaluation method
Code

Technical evaluation:representing a specific study of the pavement
characteristics and T

application of pavemeritehaviortechnology.

Using aircraft experienceepresenting a knowledge of the specific type and
mass of U Aircraft satisfactorily bajy supported under retar use.

The following examples shall be used to illustrate how pavement strength data are
reported under the AGIRCN method

(@  Where the bearing strength of a rigid pavement, resting on a medium strength
subgrade, has been assessed by technical evaltmtienPCN 80 and there is
no tire pressure limitation, then the reported information shall be:

PCN80/R/B/WI/T

(b)  Where the bearing strength of a composite pavement, behaving like a flexible
pavement and resting on a high strergyibgrade, has been assessed by using
aircraft experience to be PCN 50 and the maximum tire pressure allowable is
1.25 MPa, then the reported information shall be:

PCNS50/F/A/Y /U

(c) Where the bearing strength of a flexible pavement, restingradaim strength
subgrade, has been assessed by technical evaluation to be PCN 40 and the
maximum allowable tire pressure is 0.80 MPa, then the reported information
shall be:

PCN40/F/B/0.80 MPa /T

(d)  Where a pavement is subject to a B20D allup mass limitation of 390 000
kg, then the reported information shall include a note to the effecthbat t
reported PCN is subject to a B#400 allup mass limitation of 390 000 kg.
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25.

26.

27.

(10)

(11)

An aerodrome operator in coordination with the Authority may estabksbriteria to
regulate the use of a pavement by an aircraft with an ACN higher than the PCN reported
for that pavement in accordance with gegulations (2) and (3).

Thebearing strength of a pavement intended for aircraft of apron (ramp) mass equal to
or less than 5700 kg shall be made available by reporting the following information:

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

e.g.: 4 000 kg/®0 MPa

Flight Altimeter Check Location

(1)

(2)

3)

(4)

An aerodrome operator shall establish one or mordlighe altimeter check locations
for an aerodromeRre

Subject to suvegulation (1)preflight check location shall be located on an apron to
enable araltimeter check to be made prior to obtaining taxi clearance and to eliminate
the need for stopping for that purpose after leaving the apron, in which case, an entire
apron can serve as a satisfactory altimeter check location.

The elevation of a prlight altimeter check location shall be given as the average
elevation, rounded to the nearastteror foot, of the area on which it is located.

The elevation of any portion of a pileght altimeter check location shall be within 3 m
(10ft) of the average eVation for that location.

DeclaredDistances

(1)

(@)

An aerodrome operator shall continue to the nearest metre or foot for a runway intended
for use byinternational commercial airansporthe following distances:

(@) takeoff run available;

(b)  takeoff distance available;

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

Declared distances shall be calculated in accordance wittighth Scheduléo these
regulations.

Condition of the Movement Area and Related Facilities

(1)

(2)

3)

The aerodrome operator shall provide information on the condition of the movement
area and theoperational status of related facilities to the appropriate aeronautical
information services units, and similar information of operational significance tao the a
traffic services units, to enablesthinits to provide the necessary information to arriving
and departing aircratft.

The information referred to in suegulation (1) shall be kept up to date and changes
in conditionsreported without delay.

The aerodrome operator shall monitor tbendition of the movement area and the
operational statusf related facilities, angbrovide reports on matters of operational
significance affecting aircraft and aerodrome operattonaeronautical information
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(4)

()

service provider and air traffic control umit orderthe appropriate actioto be taken
in respect ott leastthe following:

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

(d) other contaminants on a runway, taxiway or apron such as mud, dust, sand,
volcanic ash, oiand rubber;

(e) other temporary hazards, including parked aircraft;

) failure or irregular operation of part or all of the aerodrome visual aids; and

(9) failure of the normal or secondary power supply.

subject tesubregulations (1) andj, the following insections shall be carried out each
day:

€) For the movement area shall be carried out each day at least once where the code
number is Jor 2 and at least twice where the code number is 3 or 4.

(b) For the runway(s), in addition {@) whenever the runway surface conditions
may havechanged significantly due to meteorological conditions.

The aerodrome operator shall ensure thagrgonnel assessing and reporting runway
surfaceconditions requireth subregulation (2are conducted by appropriateétgined
and competemersonneto performsuchduties.

28. Runway Surface Condition(S) For Use in The Runway Condition Report

(1)

(2)

3)

(4)

The aerodrome operator shall assess and repauriay surface condition through a
runway condition code (RWYCC) and a description using the following teasis
applicable

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

Whenever an operational runway is contaminated, the aerodrome operator shall assess
and report to aerodrome users the contaminant depth and coverage over each third of
the runway

When friction measurements are used as part of the overall runway surface assessment
on contaminated surfaces, the friction measuring device shall meet the standard set or
agreed by the Authority.

The aerodrome operator shall make available informatianahunway or portion is
slippery wet
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29.

30.

31.

()

The aerodrome operator shall notify relevant aerodrome users when the friction level
of a paved runway quortion isless than the minimum friction level specified by the
Authority.

Responsibility for Removal of Disabled Aircraft

(1)

(2)

The aerodrome operator shall provide the telephone number and email address of the
office of the aerodrome coordinator responsible for the removal of an aircraft disabled
on or adjacent to thenovementarea and shall, on request, make available, this
information to aircraft operators.

Information concerning the capability to remove an aircraft disabled on or adjacent to
the movement area shall be made available and such capability to remove a disabled
aircraft may be expressed in terms of the largest type of aircraft which the aerodrome
IS equipped to remove.

Information On Level of Protection of Rescue and Fire Fighting

(1)

(2)

3)

An aerodrome operator shall provide information concerning the levalotéction
provided at an aerodrome for aircraft rescue and firefighting purposes.

The level of protection available at an aerodrome shall be expressed in terms of the
category of the rescue and firefighting services in accordance with the types and
amounts of extinguishing agents available at the aerodirothe following manner

(@) Changes in the level of protection normally available at an aerodrome for rescue
and firefightingservices caused by changes in the availability of extinguishing
agents, quipment to deliver thagents or personnel to operate the equipment,
among others, shall be notified to the appropriatéraific services units and
aeronautical information services units to enable those units to provide the
necessarynformation to arriving and departing aircraft in the form of stating
the revised RF category

(b)  When such a change has been corrected, the appropriate air traffic services units
and aeronauticahformation services units shall be advised accordingly.

A change shall be expressed in terms of the new category of the rescueeand f
firefighting service available at the aerodrome.

Visual Approach Slope Indicator Systems

The aerodrome operator shall make available the following informatinoerning a visual
approach slope indicator system installa@srfollows

(@)
(b)

()

associated runway designation number;

type of system for a, PAPI or APAPI installation, the side of the runway on which the
lights are installed, that is left aght, shall be givenand

where the axis of the system is not parallel to the runeemyerline, the angle of
displacement and the direction of displacement, that is left or right, shall be indicated;
nominal approach slope angle(s). for a PAPI and an APAPI shall be angle (B + C) + 2
and (A + B) + 2, as in Figure-30; and minimum eye height(syer the threshold of
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32.

33.

the onslope signal(s) for a PAPI this shall be the setting angle of the third unit from the
runway minus 2 minutes, that is. angle B minus 2 minutes, and for an APAPI this shall
be the setting angle of the unit farther from the rapwinus 2 minutes, that is. angle

A minus 2 minutes.

Coordination Between Aeronautical Information Services and Aerodrome Authorities

(1)

(2)

3)

(4)

(5)

(6)

Theaerodrome operator shall for the purpose of ensuring the aeronautical information
services unitsobtain information to enable them to provide-toglate preflight
information and to meet the need foifiight information, make arrangements with the
aeraautical information services and the authority to report to the responsible
aeronautical information services unit, with a minimum of delayahewing:

(@) information on the status of certification of aerodromes and aerodrome
conditions;

(b)  theoperational status of associated facilities, services and navigation aids within
their areaof responsibility;and

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

The aerodrome operator shall enstiat; Beforeintroducing changes to the air
navigation system, due accousitaken by the services responsible for such changes of
the time needed by aeronautical information services for the preparation, production
andissue of relevant material for promulgation

Thereis timely provision of the information to aeronautical information servened
close coordination between those services concerned

An aeronautical information service provider shall ensure ¢hhgnges$o aeronautical
information thataffects charts or computdbased navigation systems qualify to be
notified by the aeronautical information regulation and control AIRAC system.

Thepredetermined, internationally agreed AIRAC effective dates in additiondayit
Postagdime areobserved by the responsible aerodrome services when submitting the
raw informationdata to aeronautical information services.

The aerodrome services mansible for the provision of raw aeronautical
information/data to thaeronautical information services shall do that while taking into
account accuracy and integrityrequirementsequired to meet the needs of the needs
of the end user aderonautical data.

CHAPTER V
AERODROMES PHYSICAL CHARACTERISTICS

Application

The Specifications under thzhaptershall only apply to land aerodromes.

Conditions for Operating an Aerodrome

A person shall not operate an aerodrdicensed, certificated or registered under the applicable
Civil Aviation Certification, Licensing & Registration of Aerodrome Regulations unless the
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34.

35.

36.

facilities and characteristics of the aerodrome are effectively related and match the needs of the
aircraftfor which the aerodrome is intended.

Standards for Physical Characteristicsof An Aerodrome

A person shall not operate an aerodrome unless the physical characteristics of the aerodrome
comply with these regulations.

Runways
RunwaysNumber and Orientation of Runways
The aerodrome operator shall ensure:that

(@ The number and orientation of a runway at an aerodrome is such that, the usability
factor of theaerodrome is not less than 95 per cent for the aircraft for which the
aerodrome is intended to serve, taking into account the wind distribution for the
location.

(b)  The siting and orientation of runways at an aerodrome shall be such that the arrival and
departurgracks minimize interference with areas approved for regalerse and other
noisesensitive areaslose to the aerodrome in order to avoid future noise problems.

(c) When a new instrument runway is being located, particular attention shall be given to
areas ovewhich aircraft shall be required to fly when fmNing instrument approach
and missed approagitocedures, so as to ensure that obstacles in these areas or other
factors shall not restrithe operationof the aircraft for which the runway is intended

Choice ofMaximum Permissible CrossWind Components

(1) the aerodrome operator shall, in determining the number and orientation of runways as
required by regulation 100 (1) ensure that the crosswind component for aircraft landing
and taking off does not exceed the crasisd componets:

(@) 37 km/h (20 kts) in the case of aircraft whose reference field length is 1500 m
or over, except that when poor runway braking action owing to an insufficient
longitudinal coefficient of friction is experienced with some frequency, a
crosswindcomponent not exceeding 24 km/h (13 kts) shall be assumed,;

(b) 24 km/h (13 kts) in the case of aircraft whose reference field length is 1200 m
or up to but not including 1 500 m; and

(c) 19 km/h (10 kts) in the case of aircraft whose reference field length ihé&ss
1200 m.

(2)  Subject to sulegulation (1), fators that may affect the calculation of the estimate of
the usability factor and allowances to be malall takeinto account of the effect of
unusual circumstana@ndshall include

(@) type ofoperation;
(b) climatological conditions including wind distribution, wind statistics and
crosswind components;
(c) Topography of the aerodrome site, aircraft approach paths, and surroundings
including
(1) obstacle limitation surfaces, as applicable
(i) current anduture land use
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37.

38.

39.

(i)  construction costs
(iv)  Visual and norvisual aids

(d)  Air traffic in the vicinity of the aerodrome includingyroximity of other
aerodromes or air traffic services routeaffic density air traffic control
procedures where applicable andsed approach procedures

Data to beUsed forthe Calculation ofthe Runway Usability Factor

(1)

(2)

The selection of data to be used for the calculation of the runway usability factor shall
be based oreliable wind distribution statistics that extend over a period of not less than
five years with wind observations made at least eight times daily anddspaequal
intervals of time.

Notwithstanding the requirements of stggulation (1) wind distribution statistics of a
shorter period may be used for runways in category E aerodromes as determined by the
operator and accepted by the Authority.

Location of Threshold

(1)

(2)

3)

(4)

3)

Unless operational considerations justify the choice of another location, the runway
threshold shalbelocated at the extremity of a runway.

In determining that no obstacles penetrate above the approach surface, account shall be
taken of mobile objects (vehicles on roads, trains, etc.) at least within that portion of the
approach area within 1200 m longitudinally from the threshold and of an overall width

of not less than 150 m.

Whenit is necessary to displace a threshold, either permanently or temporarily, from
its normal location, the operator shall take into account the various factors which may
have a bearing on the location of the threshold.

Where a displacement is due #n unserviceable runway condition, a cleared and
graded area of at least 60 m in length shall be made available between the unserviceable
area and the displacdldreshold and an additional distance shall be provided to meet
the requirements of the runwagcdesafety area as appropriate.

Pursuantto subregulation (3), factors to be considered in the determination of the
location of adisplaced threshold shall be

(@) obstacles in the approach surface;

(b) landing distance available

(c) type of aircraft for whichthe runway is intended;

(d)  visibility and cloud base conditions;

(e) obstacle clearance limit in the case of precision approach runwalys; an
() provision for obstacle free surfaces.

Determination of Actual Length of Runways

(1)

Except as providedn subregulatiors (3) below, the actual runway length to be
provided for a&PrimaryRunwayshall be adequate to meet the operational requirements

of the aeroplanes for which the runway is intended and shall not be less than the longest
length determined by applying the corrections for local conditions to the operations and
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performance characteristics of the relevant aeroplanes, including elevation,
temperature, runway slope, humidity and the runway surface characteristics.

(2)  The specification subegulation (1)of this regulationshall not necessarily mean
providing for operations by the critical aeroplane at its maximum mass.

(3) Both takeoff and landing requirements need to be considered when determining the
length ofrunway to be provided and the need for operations to be conducted in both
directions of the runway.

(4) The length of a secondary runway shall be determined in accordance wikh sub
regulation (1) except that consideration shall only be given to the rdetti®se
aeroplanes which require to use the secondary runway in addition to other runways in
order to obtain a usability factor of at least 95 percent.

(5)  Wherea runway is associated with a stepy or clearway an actual runway length less
than that rsulting from application of sulegulations (1) or (4)of this regulationas
appropriate, may be considered satisfactory, but in such a case any combination of
runway, stopvay and clearway provided shall permit compliance with the operational
requiremenrd for takeoff and landing of the aircraft the runway is intended to serve.

(6) Theuse of stepways and clearways shall be as described in the eighth schedule to these
regulations.

40. Determination of Width of Runway

(1)  The width of a runwaghall not be less than the appropriate dimension specified in the
following tabulation:

Outer Main Gear Wheel Span (OMGWS)

Code number Up 4.5 6m 9
to but not m up to up to but m up to
including but not not but not

4.5 including including 9 including
6 m m 15m

12 18 18 23 -
m m m

2a 23 23 30 -
m m m

3 30 30 30 45
m m m m

4 - - 45 45

m

(@) The width of a precision approach runway shall be not less than 30 m where the
code number is 1 or 2.

(2) The width of a precision approach runway shall be not less than 30 m where the code
number is lor 2.

41. Determination of Minimum Distance Between Parallel Runways
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42.

(1) Where parallel noinstrument runways are intended for simultaneous use, the
minimum distance between their centre lines shall be:

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

(2)  Where parallel instrument runways are intended for simultaneous use, the minimum
distance between thasenterlines shall be:

o} 1 035 m for independent parallel approaches;

o} 915 m for dependent parallel approaches;

o} 760 m for independemiarallel departures;

o} 760 m for segregated parallel operations;
except that:

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

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

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

(b)  for independent parallel approaches, combinations of minimum distances and
associated anditions may be applied when it is determined that such
combinations shall not adversely affect the safety of aircraft operations.

SlopesOn Runways

(1) The longitudinal slope of a runway shall be computed by dividing the difference
between themaximum and minimum elevation along the runway centre line by the
runway length and shall not exceed:

(@) 1 per cent where the code number is 3 or 4; and
(b) 2 per cent where the code number is 1 or 2.

(2) The longitudinal sloped@ng any portion of a runway shalbnexceed:

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

(b) 1.5 per cent where the code number is 3, except that for the first and last quarter
of the length of aprecision approach runway category Il or lll the longitudinal
slope shall not exceed 0.8 per cenid

(c) 2 per cent where the code number is 1.or 2

(3)  Where longitudinal slope changes cannot be avoided, the slope change between two
consecutive slopes shall not exceed:

(@) 1.5 per cent where the code number is 3 or 4; and
(b) 2 per cent where the code number is 1 or 2.

(4)  Thetransition from one longitudinal slope to another shall be accomplished by a curved
surface with a rate of change not exceeding:
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(5)

(6)

(7)

(8)

9)

(10)

(11)

(@) 0.1 per cent per 30 m (minimum radius of curvature of 30 000 m) where the
code number is 4;

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

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

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

(@) any point 3 m above a runway to all other points 3 m above the runway within
a distance of at least half the length of the runway whereoithe letter is C, D,
EorF;

(b)  any point 2 m above a runway to all other points 2 m above the runway within
a distance of at least half the length of the runway where the code letter is B;
and

(c) any point 1.5 m above a runway to all other points 1.5 m aba&veutiway
within a distance of at least half the length of the runway where the code letter
is A.

In which case, consideration shall have to be given to providing an unobstructed line of
sight overthe entire length of a single runway where adelgh parallel taxiway is

not available and where an aerodrome has intersecting runways, additional criteria on
the line of sight of the intersection area shall need to be considered for operational
safety.

Undulationsor appreciable changes in slopesdi®d close together along a runway
shall be avoided and the distance between the points of intersection of two successive
curves shall not be less than:

(@ the sum of the absolute numerical values of the corresponding slope changes
multiplied by theappropriate value as follows:
(1) 30 000 m where the code number is 4;
(i) 15 000 m where the code number is 3; and
(i) 5000 m where the code number isrl2; or
(b) 45 m;whichever is greater.

To promote the most rapid drainage of water, the runway surface shall, where
practicable, be cambered except where a single cross fall from high to low in the
direction of the wind most frequently associated with rain shall ensure rapid drainage.

Thetransverse slope shall where possible, be:

(@) 1.5 per cent where the code letter is C, D, E or F; and
(b) 2 per cent where the code letter is A or B;

butin any event shall not exceed 1.5 per cent or 2 per cent, as applicable, nor be less
than 1 percent except at runway or taxiway intersections where flatter slopes may be
necessary; and

For a cambered surface the transverse slope on each side adntine line shall be
symmetrical.
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44,

45.

(12)

Thetransverse slope shall be substantially the same throughout the length of a runway
except at an intersection with another runway or a taxiway where an even transition
shall be provided taking into account the need for adequate drainage.

Strength of Runways

Aerodrome operator shall ensure that runway is shall be capable of withstanding the traffic of
aircraft for which bhe runway is intended to serve.

Surface ofRunways

(1)

(2)

3)

(4)

(5)

(6)

The surface of a runway shall be constructed witiroeqularities that shall impair the
runway surface friction characteristics or otherwise adversely affect theffake
landing of an aeroplane.

A paved runway shall be constructed or resurfaced so as to provide surface friction
characteristics at or alee the minimum friction level specified by the Authority.

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

Measurements of the surfacecfion characteristics of a new or resurfaced paved
runway shall be made with a continuous friction measuring device usingetélig
features.

The average surface texture depth of a new surface shall be not less than 1.0 mm, taking
into consideration neotexture andmicro texturein order to provide the required
surface friction characteristics.

When the surface is grooved or scored, the grooves or scorings shall be either
perpendicular to the runway centre line or parallel to-pemendicular trangrse
joints, where applicable.

Runway Shouldes

(1)

(@)

3)

An aerodrome operator shall provide runway shoulders for a runway where the code
letter is D, E or F.

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 runway and its shoulders is not less than:

(@) 60 m where the code letter is Dy
(b) 60 m where the code letter is F with twaw threeengineaero planesand
(c) 75 m where the code letter is F with four (or meeeyjineaero planes

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 peftenportion 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 aeroplane nimg off the runway, of supporting the aeroplane
without inducingstructural damage to the aeroplaaed

(b)  of supporting ground vehicles which may operate on the shoulder.
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(4)

(5)

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

Runway shoulders for code letter F aeroplanes shall be paved to a minimum overall
width of runway and shoulder of not less than 60 m.

Runway Turn Pads

(1)

Where the end of a runway is not served by a taxiway or a taxiway turnaround and
where the codgetter is D, E, or F, an aerodrome operator shall provide a runway turn
to facilitate a 18@legree turn of aeroplane as indicated in the figure below.

)

\I

R

(2)

3)

(4)
(5)
(6)

Typical turn pad layout

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

The runway turn pad may be kted 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 were deemed necessary.

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

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

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

OMGWS

Up to but not 4.5m up to but | 6m up tobut 9m up to but not
including 4.5m | not including 6m| not including including 15m
9m

Clearance 1.50 m 2.25m 3 nfor4n? 4m

2Where the turn pad is intended to be used by aeroplanes with a wheelbase less than

b\Where the turn pad is intended to be used by aeroplanes with a wheelbase equal to
greater than 18 m.
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(7)

(8)

(9)

(10)

(11)
(12)

(13)

(14)

for the purpose of these regulations, wheel base means the distance from the nose gear
to the geometricenterof the main gear.

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

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, and the slopes shall be the same as those on the adjacent runway pavement
surface.

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 turshpdde
subjected to slovmoving traffic making hard turns and consequent higher stresses on
the pavement and where a runway turn pad is provided with flexible pavement, the
surface shall be capable of withstanding the horizontal shear forces exettedimir
landing gear tires during turning manoeuvres.

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

The surface of a runway turn pad shall be so constructed or resurfategdraside
surface friction characteristics at least equal to that of the adjoining runway.

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

turn pad is intended, and any possible foreign object damage to the aeroplane engines,
and as a minimum, the width of the shoulders shall be required to cover the outer engine
of the most demanding aircraft and thus may be wider than the asdatiateay
shoulders.

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

Runway Strips

(1)
(@)

3)

(4)

An aerodrome operator shall include a runway and any associateglssten a strip.

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

(@) 60 mwhere the code number is 2, 3 or 4;
(b) 60 m where the code number is 1 and the runway is an instrument one; and
(c) 30 m where the code number is 1 and the runway is @nstnument one.

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

(@) 140 m where the code number is 3 or 4; and
(b) 70 mwhere the code number is 1 ordl) each side of theenterline of the
runway and its extendexénterline throughout the length of the strip.

A strip including a no+precision approach runway shall extend laterally to a distance
of at least:
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(5)

(6)

(7)

(8)

9)

(10)

(11)

(@) 140 m where the code number is 3 or 4; and
(b) 70 m where the code number is 1 ooB; each side of theenterline of the
runway and its extendexnterine throughout the length of the strip.

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

(@) 75 m where the code number is 3 or 4;
(b) 40 m where the code number is 2; and
(c) 30 m where the code number is 1.

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

The aerodrome operator shall give consideration:

(@) to the location and design of drains on a runway strip to prevent damage to an
aeroplaneccidentally running off a runway;

(b)  where openair or covered storm water conveyances are installed; consideration
shall haveo be given to ensure that their structure does not extend surrounding
ground sa@s not to be considered an obstacle;

(c) to design and maintenance of an opé@nstorm water conveyance in order to
prevent wildlife attraction, notably birds; and

(d)  where needed, it can be covered by a net.

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 runway strip, and satisfying the
relevant frangibility requirement, shall be petted on any part of a runway strip of a
precision approach runway delineated by the lower edges of the inner transitional
surfaces; andmobile objects shall not be permitted on this part of the runway strip
during the use of the runway for landing or taife

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

(@) 75 m where the code number is 3 or 4; and

(b) 40 m where the code number is 1 ofrdm thecenterline of the runway and
its extendedcenterline shall provide a graded area fmero planesvhich the
runway is intended to serve in the event of an aircraft running off the runway.

Thatportion of a strip of a neimstrument runway within a distance of at least;

(@) 75 m where the code number is 3 or 4;

(b) 40 m where the code number is 2; and

(c) 30 m where the code number isfdgm thecenterline of the runway and its
extendedcerter line shall provide a graded area faero planeshich the
runway is intended to serve in the event odaro planeunning off the runway.

Thesurface of that portion of a strip that abuts a runway, shouldtopmwayshall be
flush withthe surfacef the runway, shoulder gtop way
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(12)

(13)

A blast pad that is a portion of a strip to at least 30 m before the start of a runway shall
be prepared against blast erosion in order to protect a landing aeroplane from the danger
of an exposed edge

Wherethe areas in subegulation (12) have pad surfaces, they shall be able to
withstand the occasional passage of the critical aeroplane for runway pavement design.

SlopesOn Runway Strips

(1)

(2)

3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

A longitudinal slope along that portion of a strip to be graded shall not exceed

(@) 1.5 percent where the code number is 4;
(b) 1.75 per cent where the code number is 3; and
(c) 2 per cent where the code number is 1 or 2.

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

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

€) 2.5 per cent where the code number is 3 or 4; and
(b) 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 and stoway edge shall be negative as measured in the direction away from
the runway and may be as great ggbcent.

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

Where deemed necessary for proper drainage, anapstorm water conveyice may
be allowed in the negraded portion of a runway strip and shall be placed as far as
practicable from the runway.

Where an opedir storm water conveyance is located within the-gaded portion of
a runway strip, the aerodrome RFF procedurd! salee into account the location of
openair water conveyances.

The strength of that portion of a strip of an instrument runway within a distance of at
least:

(@) 75 m where the code number is 3 or 4; and
(b) 40 m where the code number is 1 or 2;

From the centre line of runway and its extended centre line shall be so prepared or
constructed as to minimize hazards arising from differences irbleadng capacity to
aeroplanes which the runway is intended to serve in the event of an aeroplang runnin
off the runway.

The strength of that portion of a strip containing a-m&trument runway within a
distance of akeast:

(@) 75 m where the code number is 3 or 4;
(b) 40 m where the code number is 2; and

(c) 30 m where the code number is 1;
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(11)

From the centre line of the runway and its extended centre line shall be so prepared or
constructedhs to minimize hazards arising from differences indbadring capacity to
aeroplanes which the runway is intended to serve in the event of an aeroplang ru

off the runway.

Runway End Safety Area

(1)

(2)

3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

(11)

An aerodrome operator shall provide a runway end safety area at each end of a runway
strip where:

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

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

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

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

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

(c) 30 m where thearde number is 1 or 2 and the runway is a-mstrument one.

Where compliance with sub regulation (3) is not practicable, a runway end safety area
shall extend from the end of a runway strip to a distance of at least 90 m where:

(@ the code numberis 3 or dnd
(b)  the code number is 1 or 2 and the runway is an instrument one

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

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

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

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

Thelongitudinal slopes of a runway end safety area shall not exceed a downward slope
of 5 percent and longitudinal slope changes shall be as gradual as practicable with
abrupt changes or sudden reversals of slopes avoided.

The transverse slopes of a runway end safety area shall not exceed an upward or
downward slop®f 5 per cent.

Transitions between differing slopes shall be as gradual as practicable.
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51.

(12)

A runway end safety area shall be so prepared or constrigtedreduce the risk of
damage to aaeroplane undershooting or overrunning the runway, enhance aeroplane
deceleration and facilitate the movement of rescue and fire fighting vehicles.

Clearways

(1)

(@)
3)

(4)

(@)
(b)

(5)

(6)

(7)

The origin of a clearway where provided, shall dtethe end of the takeff run
available.

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

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

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

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:

is perpendicular to the vertical plane containing the runeemgerine; and

passes through a point located on the runeemterline at the end of the takaf run
available.

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

Subject to sulsegulation (5), the 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 centre line,
the slopes, slapchanges and the transition from runway to clearway shall conform
with those of the runway with the clearway is associated.

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

Stop Ways

(1)
(@)

3)

(4)

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

Slopes and changes in slope ost@ way and the transition from a runway tetap
way, shall comply with the requirements of regulation 4 for the runway with which the
stop wayis associated except that:

(@ the limitation in regulation 43 of a 0.8 per cent slope for the first and last quarter
of the length of a runway need not be appliedhastop way and

(b)  atthe junction of thetop wayand runway and along tlséop waythe maximum
rate of slope change may be 0.3 percent per 30 m (minimum radius of curvature
of 10 000 m) for a runwayhere the code number is 3 or 4.

A stop wayshall be preared or constructed to achieve strength so as to be capable, in
the event of an abandoned tak& of supporting the aircraft which thetop wayis
intended to serve without inducing structural damage to the aircraft.

The surface of a pavestop wayshall be so constructed or resurfaced as to provide
surface friction characteristics at or above those of the associated runway.
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Radio Altimeter Operating Area

(1) An aerodrome operator shall establish a reaaltometer operating area in the pre
threshold area of a precision approach runway

(2)  The length of a radio altimeter operating area shall extend before the threshold for a
distance of at least 300 m.

(3) The width of a radio altimeter operating area shall extatedally, on each side of the
extended centre line of the runway, to a distance of 60 m, except that, when special
circumstances so warrant, the distance may be reduced to no less than 30 m where an
aeronautical study indicates that such reduction sbakffect the safety of operations
of aircraft.

4) Longitudinal slope changes on a radio altimeter operating area shall be avoided or kept
to a minimum and where slope changes cannot be avoided, abrupt changes or sudden
reversals of slopes shall be avoided ghall be as gradual as practicable and the rate
of change between two consecutive slopes shall not exceed 2 percent per 30 m.

Taxiways

(1) An aerodrome operator shall provide taxiways to permit the safe and expeditious
surface movement @ircraft.

(2)  Sufficient entrance and exit taxiways for a runway shall be provided to expedite the
movement ofiero planeso and from the runway and provision of rapid exit taxiways
considered when traffic volumes are high.

(3) The design of a taxiway shall becsuthat, when the cockpit of the aircraft for which
the taxiway is intended remains over the taxiwanterline markings, the clearance
distance between the outer main wheel of the aircraft and the edge of the shxalay
notbeless than that given ke following tabulation:

OMGWS
Uptobut 45mup 6muptobut 9mupto
not to but not notincluding9 but not
including  including m including
4.5 6 m 15m
a on straight portions.
b

oncurved portions where the taxiway is intended to be used by aeroplanes with
a wheelbase of less than 18 m.

oncurved portions where the taxiway is intended to be used by aeroplanes with
a wheel base equal to or greater than 18 m
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(4) A straight portion ofa taxiway shall have a width of not less than that given by the
following tabulation:

OMGWS
Clearance Uptobut 45mup 6muptobut 9mupto
not to but not not including 9  but not
including  including m including
4.5 6 m 15m
Taxiway width 7.5m 105m 15m 23 m

(5)  An operator shall ensure that:

(@) Changes in direction of taxiways shall be as few and small as possible;

(b)  The radii of the curves shall be compatible with the manoeuvring capability and
normal taxiing speeds of the aircraft for which the taxiway is intended,;

(c) The design of the curve shall be such that, when the cockpit of the aircraft
remains over the taxiay centerline markings, the clearance distance between
the outer main wheels of the aircraft and the edge of the taxiway shall not be
less than those specifiedsnbregulation (3).

Location of taxiway centre
line markings (see 5.2.86)

Location of taxiway centre
line lights (see 5.3.17.12) —

Taxiway T L

width X
(see 3.9.4)l

Minimum wheel ——
clearance (see 3.9.5)

Extra
taxiway
width

The figure shows an example of taxiway widening to achieve
the specified wheel clearances on taxiway curves (see 3.9.5).
Guidance material on suitable dimensions is given in the
Aerodrome Design Manual (Doc 9157), Part 2.

Taxiway Curve

(5) To facilitate the movement afero planesfillets shall be provided at junctions and
intersections of taxiways with runways, aprons and other taxiways.

(6) The design of the fillets shall ensure that the minimum wheel clearances specified in
subregulation (3) are maintained whe®ro planesare maneuvering through the
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junctions or intersections; and consideration shall be given tadhe planedatum
lengthwhen designing fillets.

(7)  The separation distance between t¢katerline of a taxiway and theenterline of a
runway, thecenterline of a parallel taxiway or an object shall not be less than the
appropriate dimension specified in Table 2, except timaayt be permissible to operate
with lower separation distances at an existing aerodrome where an aeronautical study
indicates that such lower separation distances shall not adversely affect the safety or
significantly affect the regularity of operationsasro planes

(8)  The longitudinal slope of a taxiway shall not exceed:

(@) 1.5 per cent where the code letter is C, D, E or F; and
(b) 3 per cent where the code letter is A or B.

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

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

(b) 1 per cent per 25 m (minimum radius of curvature 60@ m) where the code
letter is A or B.

Table 2. Taxiway Minimum Separation Distances

Distance between taxiwayenterine
and runwaycenterine (meter$
Co | Instrument Nor-instrument runway{ Taxiwa | Taxiw Aircraft stand
de code number y ay, taxilane centre line
lett | 1 2 3 4 1 2 |3 4 centreli | other to aircraft stand
er neto | than | taxilane centre line
taxiway | aircraf (metres)
centre | t stand
line taxila
(metres| ne,
) centre
line to
object
(metre
s)
OEEAOREOINORNOBECONRGRN N (10) | (11) (12)
A |T77.177.| - - 37.147.| - - 23 15.5 195
515 51|15
B | 82| 82| 152 - 42 | 52 | 87 - 32 20 28.5
C | 88| 88| 158 | 158 | 48 | 58 | 93 93 44 26 40.5
D - - | 166 | 166 | - - | 101 ] 101 63 37 59.5
E - - | 172.1172.5| - - | 107.| 107.5 76 43.5 72.5
5 5
F - - | 180 ] 180 | - - | 115 | 115 91 51 87.5
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(10)

(11)

(12)

(13)

(14)

(15)

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

(@) 3 m above the taxiway, it shall be possible to see the whole surface of the
taxiway for a distancef at least 300 m from that point, where the cledeer is
C,D, EorF;

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

(c) 1.5 m above the taxiway, it shall be possible to see the whdcewf the
taxiway for a distance of at least 150 m from that point, where the code letter is
A.

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:

I 1.5 percent where the code letter is C, D, E or F; and
il. 2 per cent where the code letter is A or B.

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 shall be subjectedreater
density of traffic and, as a result of slow moving and stationary aeroplanes, to higher
stresses than the runway it serves.

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

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

For the purpose of sefegulation (15) Suitable surface friction characteristics are those
surface properties required on taxiways that assurepafation of aeroplanes.

Rapid Exit Taxiways

(1)

(2)

3)

A rapid exit taxiway as illustrated in the figure below shall be designed with a radius of
turn-off curve of at least:

(@) 550 m where the code number is 3 or 4; and
(b) 275 m where the codeumber is 1 or 2;

to enable exit speeds under wet conditions of:

(@) 93 km/h where the code number is 3 or 4; and
(b) 65 km/h where the code number is 1 or 2.

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.

A rapid exit taxiway shall include a straight distance after thedtfrourve sufficient
for anexistingaircraft to cane to a full stop clear of any intersecting taxiway.

55



55.

56.

(4)

The intersection angle of a rapid exit taxiway with the runway shall not be greater than
45° nor less than 25° and preferably shall be 30°.

TANTWAY

T e BUWAY - — = — =

FLEFSECLOA JRgle

Rapid Exit Taxiway

Taxiways On Bridges

(1)

(2)

3)

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

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

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

Taxiway Shoulders

(1)

(2)

Straight portions of a taxiway where the cod¢eleis C, D, E or F shall be provided
with shoulderswhich extend symmetrically on each side of the taxiway so that the
overall width of the taxiway and its shoulders on straight portions is not less than:

(@) 44 m where the code letter is F;
(b) 38 mwhere the code letter is E;
(c) 34 m where the code letter is D; and
(d) 25 m where the code letter is C.

Subject to susegulation (1) where increased pavement is provided on taxiway curves
and on junctions or intersections, the shoulder width shalobéess than that on the
adjacent straight portions of the taxiway.
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3)

When a taxiway is intended to be used by turdangine aeroplanethe surface of the
taxiway shoulder shall be so prepared as to resist erosion and the ingestion of the surface
material by aeroplane engines.

Taxiway Strips

(1)
(@)

3)

(4)

(5)

(6)

(7)

A taxiway, other than an aircraft stataxi lane shall be included in a strip.

A taxiway strip shall extend symmetrically on each side otémerline of the taxiway
throughout the length of the taxiway to at least the distance frogetiterline given
in Table 2, column 11.

An operator shall ensure that the taxiway strip presidn area clear of objects which
may endanger taxiing aeroplanes and:

€) Give consideration to the location and design of drains on a taxiway strip to
prevent damage to aeroplane accidentally running off a taxiway

(b)  Where operair or covered storm wateonveyances are installed, consideration
shall have to bgiven to ensure that their structure do not extend above the
surrounding ground so as not todmnsidered an obstaclend

(c) Particular attention needs to be given to the desigmickenance of an open
air storm water conveyance in order to prevent wildlife attraction, notably birds

Thecenterportion of a taxiway strip shall provide a graded area to a distance from the
centerine of the taxiway of not less than that given byfthilowing tabulation:

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

(b) 11 m where the OMGWS is 4.5 m up to but not including 6 m

(c) 12.50 m where the OMGWS is 6 m up to but not including 9 m

(d) 18.50 m where the OMGWS is 9 m up to but not including 15 m, where the
code letter is D

(e) 19 m where the OMGWS is 9 m up to but not including 15 m, where the code
letter is E

) 22 m whee the OMGWS is 9 m up to but not including 15 m, where the code
letter is

The surface of the strip shall be flush at the edge of the taxiway or shoulder, where
provided, and the graded portion shall not have an upward transverse slope exceeding:

(@) 2.5 per ent for strips where the code letter is C, D, E or F; and
(b) 3 per cent for strips of taxiways where the code letter is A or B

Subject to susegulation (5) the upward slope shall be measured with reference to the

transverse slope of the adjacent taxiwayfem@ and not the horizontal and the

downward transverse slope shall not exceed 5 per cent measured with reference to the
horizontal.

The transverse slopes on any portion of a taxiway strip beyond that to be graded shall
not exceed an upward downward slope of 5 per cent as measured in the direction
away from the taxiway.
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(8) Where deemed necessary for proper drainage, anapstorm water conveyance may
be allowed in the negraded portion of a taxiway strip and shall be placed as far as
practcable from the taxiway.

(9) The aerodrome RFF procedure shall take into account the location ehioEarm
water conveyances within the ngraded portion of a taxiway strip.

Holding Bays, Runway Holding Positions, Intermediate HoldingPositions and Road
Holding Positions

(1) An aerodrome operator shall provide holding bay(s) at aerodromes where the traffic
density is medium or heavy.

(2)  The operator shall establish a runwalding position or positions

(@) on the taxiway, at thitersection 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)  The operator shall establish a runwaylding position on a taxiway where the location
or alignmentof 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.

(4)  The operator shall establish an intermediate holding position on a taxiway at any point
other ttan a runwayholding position where it is desirable to define a specific holding
limit.

(5)  The operator shall establish a rdamlding position at an intersection of a road with a
runway.

(6) The distance between a holding bay, rumiaiding position establishedt a
taxiway/runway intersection or rodwlding position and theenterline of a runway
shall be in accordance with Table 3 and, in the case of a precision approach runway,
such that a holding aircraft or vehicle shall not interfere with the operaticedif
navigation aids or penetrate the inner transitional surface.

(7)  Atelevations greater than 700 m (2300 ft) the distance of 90 m specified in Table 3 for
a precision approach runway code number 4 shall be increased as follows:

(@) up to arelevation of 2000 m (6600 ft); 1 m for every 100 m (330 ft) in excess
of 700 m (2300 ft);

(b)  elevation in excess of 2 000 m (6600 ft) and up to 4000 m (13320 ft); 13 m plus
1.5 m for everyl00 m (330 ft) in excess of 2000 m (6 600 ft); and

(c) elevationin excess of 4000 m (13320 ft) and up to 5000 m (16 650 ft); 43 m
plus 2 m for every 100 m (330 ft) in excess of 4000 m (13320 ft).

(8) Where a holding bay, runwayolding position or roatholding position for a precision
approach runway code number 4 is gteater elevation compared to the threshold, the
distance specified in Table 3 shall be further increased 5 m for mgdgrthe bay or
position is higher than the threshold.

(9) The location of a runwafiolding position established in accordance with-sub
regulation (3) shall be such that a holding aircraft or vehicle shall not infringe the
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obstacle free zone, approach surface, -ta#tkeclimb surface or ILS/MLS
critical/sensitive area or interfere with the operation of radio navigation aids

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

Type of Code Number
Runway 1 2 3 4

Non 30 m 40 m 75m 75 m
instrument

Non-precision 40 m 40 m 75 m 75 m
approach

Precision 60 n?P 60 n?P 90 nP 90 nP
approach
category |

Precision - - 90 nfP 90 nfP
approach
category Il ang
1

Takeoff 30m 40 m 75m 75m
runway

(@8  Where a holding bay, runwdyolding position or roatholding position is at a
lower elevationcompared to the threshold, the distance of 90 m in columns 3
and 4 may be decreased 5 m for evaegeterthe bay or holding position is lower
than the threshold, contingent upon not infringing the inner transitional surface.
(b)  Thedistance of 60 m and 90 min columns 1, 2, 3 and 4 may need to be increased
to avoid interferencevith radio navigation aids, pactilarly the glide path and
localizer facilities.

(10) Wherea holding bay, runwakholding position or roadholding position for a precision
approach runway code number 4 is at a greater elevation comparethresheldthe
distance specified in TabBshall be further increased 5 m for evergterthe bay or
position is higher than the threshold.

Aprons

(1)  An aerodrome operator shall provide an apron where necessary to permi #mel on
off-loading of passengers, cargo or mail as welthasservicing of aircraft without
interfering with the aerodrome traffic.

(2)  Where an apron is provided, the total apron area shall be adequate to permit expeditious
handling of the aerodrome traffic at its maximum anticipated density.

(3) Each part of an aprorhall be capable of withstanding the traffic of the aircraft it is
intended to serve, due consideration being given to the fact that some portions of the

59



60.

61.

(4)

(5)
(6)

(7)

apron shall be subjected to a higher density of traffic and, as a result of slow moving or
stationary acraft, to higher stresses than a runway.

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

On anaircraft stand, where applicable, the maximum slope shall not exceed 1 per cent.

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

Code letter Clearance
3m

3m

45m
7.5m
7.5m
7.5m

mTmoOOm>

Whenspecial circumstances so warrant, these clearances may be reduced 4 a nose
aircraft standwhere the code letter is D, E or F:

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

(b)  over any portion of the stand provided with azimuth guidance by a visual
docking guidancsystem; and

(c) On aprons, consideration shall also be given to the provision of service roads
and tomaneuvering and storage area for ground equipment.

Isolated Aircraft Parking Position

(1)

(2)

3)

An aerodrome operator shall designate an isolated aircraft parking position s and advise
the aerodromeontrol tower 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 vidich

other reasons needs isolation from normal aerodrome activities.

The isolated aircraft parking position referred to in-sedpulation (1) shall be located
at the maximum distance practicable and in any case not less than 100 m from other
parking positbns, buildings or public areas, among others.

The Aerodrome operator shall ensure that, an isolated aircraft parking position is not
located over underground utilities such as gas and aviation fuel and, to the extent
feasible, electrical or communicati@ables.

CHAPTER VI
OBSTACLE RESTRICTION AND REMOVAL

Establishment ofObstacle Limitation Surfaces

(1)

An aerodrome operator shall ensure that obstacle limitation surfaces are established for
the aerodrome in accordance with tlagulation.
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(2)

3)

(4)

(5)

An operator shall monitor the established obstacle limitation surfaces around the
aerodrome for infringement by objects, buildings or other structures.

An aerodrome operator shall establish a systematic means of surveying and monitoring
any obgct that penetrates obstacle limitation surfaces around the aerodrome and report
any penetration immediately to the Authority.

An aerodrome operator shall notify through the Aeronautical Information Services any
object that penetrates obstacle limitatsumfaces around the aerodrome.

The operator of an aerodrome shall work jointly with the appropriate Authority to plan
and determine the allowable height limits for new developments in the vicinity of and
outside its aerodrome and the type of instrumentswal flight operations that may be
permitted taking the obstacle survey plan into account.

ObstacleLimitation Surfaces

The obstacle limitation surfaces shall comprise the following surfaces as shown in the figures
4-1 and 42 below:

(@)
(b)
()
(d)
()
(f)

(9)

Conical surfacg

Inner horizontal surfage
Approach surface

Inner approach surface
Transitional surface

Inner transitional surfa¢and
Balked landing surface
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Approach Takeg-off climb
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Secton A-A

Approach Transitional
A Inner horizontal
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Inngr approach
Section B-B

See Figure 4-2 for inner transitional and balked landing cbstacle imitation sufaces and
Attachment B for a three-dimensional view

Figure 4-1, Obstacke limitation surfaces
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——pal

Balked
— g $<

Inner transitional \_\

L

Balked ___
landing

.

Inner transitional

Section A-A
Inner transitional 7 \— Inner horizontal

’/ Balked
landing

Section B-B

Figure 42 Inner approach, innéransitional and balked landing obstacle limitation surfaces

Outer Horizontal Surface

(1)
(@)

3)
(4)

(5)

An outer horizontal surface is a horizontal plane around an aerodrome beyond the limits
of the conicakurface.

Subjectto subregulation (1) the outer horizontal surface shall represent the level above
which consideration needs to be given to the control of new obstacles in order to
facilitate practicable and efficient instrument approach procedures, and together with
the conical and inner horizontal surfaces to ensure safe visual manoeuvring in the
vicinity of an aerodrome.

An outer horizontal surface is established for every aerodrome where the aerodrome
reference code is 3 or 4.

For aerodrome reference code 3 ahé,outer horizontal surface extends from the outer
and upper periphery of the conical surface to a minimum radius of 15 000 m from the
aerodrome reference point.

The outer horizontal surface level shall be up to 150 m height above aerodrome
elevation.

Conical Surface

(1)
(2)

A conical surface is a surface sloping upwards and outwards from the periphery of the
innerhorizontal surface

The limits of the conical surface shall comprise the following characteristics

(@) a lower edge coincident with tiperiphery of the inner horizontal surface; and
(b)  an upper edge located at a specified height above the inner horizontal surface.
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3)

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

Inner Horizontal Surface

(1)

(@)

3)

The Inner horizontal surface is a surface located in a horizontal plane above an
aerodrome and itsnvirons.

The radius or outer limits of the inner horizontal surface shall be measured from a
reference point gooints established for such purpose.

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

Approach Surface

(1)
(2)

3)
(4)

The approach surface is an inclined plane or combination of planes preceding the
threshold.

The limits of the approach surface shall comprise the following characteristics:

(@) an inner edge of specified length, horizontal and perpendicular extéeded
center line of theunway and located at a specified distance before the threshold,;

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

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

(d) the above surfaces shall be varied when lateral offset, offset or curved
approaches are utilizedpecifically, two sides originating at the ends of the
inner edge and diverging uniformly at a specified rate fitoereitended center
line of the lateral offset, offset or curved ground track.

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

The slope(s) of the approach surface shall be measured in the vertical e rog
the centetine of the runway and shall contain the center line of any lateral offset or
curved ground track.

Inner Approach Surface

(1)
(2)

The Inner approach surface is a rectangular portion of the approach surface immediately
precedinghethreshold.

The limits of the inner approach surface shall comprise the following characteristics:

(@) an inner edge coincident with the location of the inner edge of the approach
surface but of itewn specified length;

(b)  two sides originating at the endstbé inner edge and extending parallel to the
vertical planecontaining the center line of the runway; and

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

Transitional Surface

1)

(2)

TheTransitional surface is a complex surface along the side of the strip and part of the
side of the approach surface, the slopes upwards and outwards to the inner horizontal
surface.

The limits of the transitional surface shall comprise the following chenatcs:
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3)

(4)

(5)

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

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

The elevation of a point on the lower edge shall be:

(@) along the side of the approach surfaceual to the elevation of the approach
surfaceat thatpoint; and

(b)  along the strip equal to the elevation of the nearest point on the center line of
the runway oits extension.

Pursuant to subegulation (3) (b) the transitional surface along the strip shall be curved
where therunway profile is curved, or a plane where the runway profile is a straight
line; the intersection of the transitional surface with the inner horizomttzce shall

also be a curved or a straight line depending on the runway profile.

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

(1)

(2)
3)

(4)

(5)

(6)

The inner transitional surface shall be the controlling obstacle limitation surface for
navigation aids, aircraft, buildings and vehicles that must be near the runway and shall
not to be penetrated except for frangible objects.

The Inner transitional sdiace is a surface similar to the transitional surface but closer
to therunway.

Thelimits of an inner transitional surface shall comprise:

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

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

Theelevation of a point on the lower edge shall be:

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

(b)  along the strip equal to the elevation of the nearest point on the centre line of
the runwayor its extension.

Pursuanto subregulation (2) (b) the inner transitional surface along the strip shall be
curved where the runway profile is curved or a plane where the runway profile is a
straight line; tle intersection of the inner transitional surface with the inner horikonta
surface shall also be a curved or a straight line depending on the runway profile.

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

Balked Landing Surface

(1)

(2)

A Balked landing surface is an inclined plane located at a specified distance after the
threshold, extending between the inner transitional surfaces.

Thelimits of the balked landing surface shall comprise the following characteristics:
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(@) an inner edge horizontal and perpendicular to the centre line of the runway and
location at a specified distance after the threshold;

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

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

(3) Theelevation of the iner edge shall be equal to the elevation of the runway center line
at thelocation of the inner edge.

(4) 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

(1)  The takeoff climb surface is an inclined plane or other specified surface beyond the
end of arunway or clearway.

(2)  The limits of the takeff climb surface shall comprise the following characteristics

€) an inner edge horizontal and perpendicular to the centre line of the runway and
located either at a specified distance beyond the end of the romnatthe end
of the clearway when such is provided, and its length exceeds the specified
distance;

(b)  two sides originating at the ends of the inner edge, diverging uniformly at a
specified rate fronthe takeoff track to a specified final width anmbntinuing
thereafter at that width for the remainder of the length of thed#keimb
surface; and

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

(3)  The elevation of the inner edge shall be equal to the highest point omivesy/rcenter
line betweerthe end of the runway and the inner edge, except that when a clearway is
provided the elevatioshall be equal to the highest point on the ground orehéer
line of the clearway.

(4) In the case of a straight také flight path, he slope of the takeff climb surface shall
be measured in the vertical plane containingcdrgerine of the runway.

(5) In the case of a takeff flight path involving a turn, the takeff climb surface shall be
a complex surface containing the horizontal normal toetgerline, and the slope of
thecenterline shall be the same as that for a straight-tdkéight path.

ObstacleLimitation Requirements for Non- Instrument Runways

(1) The aerodrome operator shall specify the requirements for obstacle limitation surfaces
on the basi®f the intended use of a runway, that is, takeor landing and type of
approach, and shall be applied when such use is made of the runway and in cases where
operations are conducted to or from both directions of a runway.

(2)  Subjectto subregulation (1)the function of certain surfaces may be nullified due to
more stringent requirements of another lower surface in cases where operations are
conducted to or from both directions of the runway.

(3)  The aerodrome operator shall establish the following obstaci@tion surfaces for a
norn instrument runway
(@) conical surface;
(b) inner horizontal surface;
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(4)

(5)

(6)
(7)

(8)

(9)

(10)

(11)

(c) approach surface;
(d) transitional surfaces; and
(e) outer horizontal surface, where the aerodrome reference aweesr 4

The heights and slopes of the surfaces shall not be greater than, and their other
dimensions not less than, those specified in Taldlentler regulation 74(3).

New objects or extensins of existing objects shall not be permitted above an approach
or transitional surface except when the new object or extension shall be shielded by an
existing immovable object.

The circumstances under which the shielding principle rmagonably be applied are
described in the Second Schedule to these regulations.

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

object shall be shielded by an existing immovable object, or after aeronautical study it
is determined that the object shall not adversely affect the safety or significantly affect
the regularity of aeroplane operations.

Existing objects above any of the surfaces required by Regulation 139(2) shall as far
as practicable be removed except when, in the opinion of the Authority, the object is
shielded by an existing immovable object, or after aeronautical study it is detdrm

that the object shall not adversely affect the safety or significantly affect the regularity

of operations of aeroplanes

Due to transverse or longitudinal slopes on a strip, in certain cases the inner edge or
portions of the inner edge of the apprbasurface may be below the corresponding
elevation of the strip.

Subject to suvegulation (9)the strip may not have to be graded to conform with the
inner edge of the approach surface or the terrain or objects which are above the approach
surface, anth addition, terrain or objects which are above the approach surface beyond
the end of the strip, but below the level of the strip, may not have to be removed unless
it is considered that they may endanger aeroplane.

The aerodrome operator shall take iatzount the possible future development of an
instrumentrunway and consequent requirement for more stringent obstacle limitation
surfaces when considering proposed construction.

ObstacleLimitation Requirements for Non-Precision Approach Runway

(1)

(2)

3)

The aerodrome operator shall establish the following obstacle limitation surfaces for a
nornprecisionapproach runway:

(@) conical surface;

(b) inner horizontal surface;
(c) approach surface; anichnsitional surfaces.

The heights and slopes of tlseirfaces shall not be greater than, and their other
dimensions not less than, those specified in Tallddlow, except in the case of the
horizontal section of the approach surface as per Regulation 140(3).

The approach surface shall be horizontal beythedpoint at which the 2.5 per cent
slope intersects:

(@) a horizontal plane 150m above the threshold elevation; or
(b)  the horizontal plane passing through the top of any object that governs the
obstacle clearance altitude/height (OCA/tiliichever is the higher

67



Table 4-11 Dimensions andSlopes of Obstacle Limitation Surfaces

APPROACH RUNWAYS

RUNWAY CLASSIFICATION

Norrinstrument

Non-precision

Precision approach

Surfaces anc approach Category
Dimensiond I Il or [l
Code number Codenumber Code numbern Code
number
1 2 3 4 1,2 3 |4 1,2 34 34
(1) @ | @ | G| 6 | O] 6 0O @0 (11)
CONICAL
Slope 5% | 5% | 5% 5% | 5% 5% | 5% 5% | 5% 5%
Height 35 (55 |75m 100 {60m | 75m|100 |60 m|100m | 100 m
m m m m
INNER HORIZONTAL
Height 45 |45 [45m [45m|45m [45m|45m |[45m|45m |45 m
m m
Radius 2 2 4000 | 4000 | 3500 | 4000 | 4000 | 3500| 4000 | 4000
000 | 500
m m M m m m M M
m m
INNER APPROACH
Width - - - - - - - 90 m| 120 120
me
me
Distance - - - - - - - 60m|60m |60m
from
Threshold
Length - - - - - - - 900 | 900 900
m M M
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Slope

- - - - - - 2.5%| 2% 2%

APPROACH
Length of | 60m| 80m | 150m | 150 | 140m| 280 | 280 | 140 |280m |280m
inner edge m m m m

Distance 30m

from

threshold

60m | 60m |60m | 60m |60m | 60m | 60m | 60m 60m

Divergence| 10%

(each

side)

10%| 10% | 15% | 15% | 15% | 15% | 15% | 15% | 15%

First section

Length 160 | 250 | 3000 | 3000| 2500 | 3000 | 3000 | 3000| 3000 | 3000
0 0
m m M m m m M M
m m
Slope 5% 4% |3.33 |25%(333 |[2% [2% |2.5%|2% 2%
% %
(© All dimensions are measured horizontally unless specified otherwise
(d) Variable length (SeRegulation)
(e Distance to the end of strip
(f) Or end of runway whichever is lesnd
(9) Where the code letter is F (Column (3)Tadble 31 of this Regulatiopg-the

width is increased to 155 m., the width is increased to 140m except for those
aerodromes that accommodate a code letter F aeroplane equipped with digital
avionics that provide steering commands to maintagstablished track during

the gearound manoeuvre;

4) New objects or extensions of existing objects above an approach surtaoe3yd00m
of the inner edge or above a transitional surface except when, in the opinion of the
authority, the new object or extension shall be shielded by an existing immovable
object.

(5) New objects or extensions of existing objects above the approach surface beyond 3
000m from the inner edge, the conical surface or inner horizontal surface except when,
in the opinion of the authority, the object shall be shielded by an existing immovable
object, or after aeronautical study it is determined that the object shall not adversely
affect the safety of Aeroplan operations.

(6) Eexisting objects above any of the surfaces required by Regulation 140(1) shall as far
as practicable be removed except when, in the opinion of the authority, the object is
shielded by an existing immovable object, or after aeronautical study it is detdrmin

69



that the object shall not adversely affect the safety or significantly affect the regularity
of aeroplane operations.

74.  ObstacleLimitation Requirements for Precision Approach Runways

(1)

(2)

3)

(4)

(5)

(6)
(7)

(8)

9)

An aerodrome operator shall establish followiblgstacle limitation surfaces for a
precision approach runway category I:

(@) conical surface;

(b) inner horizontal surface;

(c) approach surface; and

(d) transitional surfaces.

(e) inner approach surface;

) inner transitional surfaces; and
(g) balked landing surface.

An aerodrome operator shall establish the following obstacle limitation surfaces for a
precision approach runway category Il or IlI;

€) conical surface;

(b)  inner horizontal surface;

(c) approach surface and inner approsaiface;
(d) transitional surfaces;

(e) inner transitional surfaces; and

) balked landing surface.

The heights and slopes of the surfaces shall not be greater than, and their other
dimensions not less than, those specified in Taldl@#theséregulation, except in the
case of the horizontal section of the approach surface as per sub regulation (4) below.

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

(@) a horizontal plane 150m above theeshold elevation; or
(b)  the horizontal plane passing through the top of any object that governs the
obstacle clearance limiyhichever is the higher.

The aerodrome operator shall not permit fixed objects above the inner approach surface,
the inner apgrach 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.

The aerodrome operator shall not permit mobile objects above these surfaces during the
use of the runway for landing.

The aerodrome operator shall not permit new objects or extensions of existing objects
above an approach surface or a transitional surface except when, in the opinion of the
Authority in the opinion of the Authority, the newjebt or extension shall be shielded

by an existing immovable object.

New objects or extensions of existing objects above the conical surface and the inner
horizontal surface except when, in the opinion of the authority, an object shall be
shielded by an esting immovable object, or after aeronautical study it is determined
that the object shall not adversely affect or significantly affect the regularity the safety
of aeroplane operations.

Existing objects above an approach surface, a transitional surface, the conical surface
and inner horizontal surfachallas far as practicable be removed except when in the
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opinion of the authority, an object is shielded by an existing immovable otjedter
aeronautical study it is determined that the object shall not adversely affect the safety
or significantly affect the regularity of aeroplane operations.

75.  ObstacleLimitation Requirements for Runways Meant for Take-Off

(1)

(2)

3)

(4)

()
(6)

(7)

(8)

9)

The aerodromeperator shall establish a ta@# climb surface for a runway meant for
takeoff.

Thedimension of the surface shall be not less than the dimensions specified in-Table 4
2 of this Regulation, except that a lesser length may be adopted or tudftelkab
surface where such lesser length shall be consistent with procedural measures adopte
to govern the outward flight aferoplanes.

The operational characteristics of aeroplanes for which the runway is intended is
examined to see where it is desirable to reduce the slope specified in -Rabfehis
Regulation when criticabperatingconditions are to be catered to.

Subjectto subregulation (3) where the specified slope is reduced, corresponding
adjustment inthe length of takeff climb surface shall be made so as to provide
protection to a height of 300m.

Whenlocal conditions differ widely from sea level standard atmospheric conditions, it
may be advisable for the slope specified in Takketd be reduced.

The degree of this reduction shall depend on the divergence between local conditions
and sea levestandard atmospheric conditions, and on the performance characteristics
and operational requirements of the aeroplanes for which the runway is intended.

The aerodrome operator shall not permit new objects or extensions of exibjaais
abovea take-off climb surface except when, in the opinion of the Authority, the new
object or extensioshall be shielded by an existing immovable object.

Whereno object reaches the 2 per cent (1:50)afkelimb surface, new objects shall
be limited to preerve the existing obstacle free surface or a surface down to a slope of
1.6 per cent (1:62.5).

Existingobjects that extend above a taiéclimb surface shall as far as practicable be
removedexcept when, in the opinion of the Authority, an objescshielded by an
existing immovable objectr after aeronautical study it is determined that the object
shall not adversely affect the safety or significantly affect the regularity of aeroplane
operations.

Table 427 Dimensions and slopes obstacle limitation surfaces
RUNWAYS MEANT FOR TAKEOFF

Surface and dimensioris Code number

1 2 3or4

(1) (2) 3) (4)

TAKEOFF CLIMB

Length of inner edge 60 m 80m 180 m

Distance from runway entl 30m 60 m 60 m
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Divergence (each side) 10 % 10% 12.5%
Final width 380 m 580 m 1200 m
1800 n¥
Length 1600 m 2500 m 15000 m
Slope 5% 4% 2%

(10)

(11)

(12)

@ All dimensions are measured horizontally unless specified otherwise.

(b) The takeoff climb surface starts at the end of the clearway where the clearway
length exceedthe specified distance.

(© 1 800 m when intended track includes changes of heading greatdistheor
operations conducted in IMC, VMC by night.

(d) See Reglations 142(3) and 142(6) of this Regulation.

Due to transverse slopes on a strip, or clearway, in certain cases potions of the inner
edge ofthe takeoff climb surface may be below the corresponding elevation of the
strip, or clearway.

Thestrip, or clearway may not have to be graded to conform with the inner edge of the
takeoff climb surface, and in addition, terrain or objects which bova the takeff

climb surface beyonthe end of the strip or clearway, but below the level of the strip
or clearway, may not have to lEmovedunless it is considered that they may endanger
aircratt.

Theconsiderations in sufegulation (1) shallapply at the junction of a clearway and
strip wheredifferences in transfer slopes exist.

76.  Objects Outside Obstacle Limitation Surfaces

(1)

(@)

An aerodrome operator shall make arrangements to consult the Authority concerning
proposecconstruction beyond the limits of the obstacle limitation surfaces that extend
above a height establish#dregulation 143(2) in order to permit an aeronautical study
of the effect of such construction on thgeration of aeroplanes.

In areas beyonthe limits of the obstacle limitation surfaces, at least those objects that
extend to a height of 150 m or more above ground elevation shall be regarded as
obstacles, unless a special aeronautical study indicate that they do not constitute a
hazard to opations of aeroplanes.

77.  Other Objects

(1)

(2)

The aerodrome operator shall ensure that, objects which do not project through the
approach surface, but nevke lessaadversely affect the optimum siting or performance
of visual or norvisual aids, are as fas practicableemoved.

Where in the opinion of the Authority after aeronautical study, anything which may
endanger aeroplanes on the movement area or in thetlam te limits of the inner
horizontal and conical surfaces shall be regarded as an obstacle and shall be removed
in so far as practicable.
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(3) In certain circumstances, objects that do not project above any of the surfaces
enumerated in Regulations 62 to iffay constitute a hazard to aeroplanes as, for
example, where there are one or more isolated objects in the vicinity of an aerodrome.

CHAPTER VII
VISUAL AIDS FOR NAVIGATION

Indicators and Signalling Devices
78.  Wind Direction Indicators

(1)  Anaerodrome operator shall provide and maintain at least one wind direction indicator
for an aerodrome.

(2)  The wind direction indicator required under gegulation (1) shall be located so as to
be visible to an aircraft #light or on the movement area andsuch a way as to be
free from the effects of air disturbances caused by nearby objects.

(3)  The wind direction indicator shall;

(@) be in the form of a truncated cone made of fabric and shall have a length of not
less thar8.6 m and a diameter, at the larged, of not less than 0.9 m;

(b) be constructed so that it gives a clear indication of the direction of the surface
wind and a generahdication of the wind speed,;

(c) have a color or colourselected as to make the wind direction indicator clearly
visible andunderstandable from a height of at least 300m, having regard to
background; or

(d) use a single colour, preferably white or orange where practicable.

(4)  Subject tosubregulation (3) where a combination of two colours is required to give
adequateconspicuity against changing backgrounds, preferably be orange and white,
red and white, or blacknd white and shall be arranged in five alternate bands, the first
and las bands being the darker colour.

(5)  The aerodrome operator shall ensure that, the location of at least one wind direction
indicator ismarked by a circular band 15 m in diameter and 1.2 m wide.

(6) The band referred to in subgulation (5) shall be centred albdbe wind direction
indicatorsupport, in a colour chosen to give adequate conspicuity, preferably white.

(7)  The aerodrome operator shall ensure that, at least one wind indicator at an aerodrome
intended foruse at night is illuminated.

79. Landing Direction Indicator

(1) An aerodrome operator shall provide a landing direciimicator locatedin a
conspicuous placen the aerodrome

(2) The | anding direction indicator shall/l b e

B The shape and mini mum shallhe asshownrinsthe &igurea |
below.

4 The <col our of the |l anding ATO0O shal/l be

dependent on theolour that contrasts best with the background against which the
indicator shall be viewed.
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80.

81.

(5) Whererequiredforuseatghht , t he | anding ATO shall e
by whitelights.

4m

U.de 4 m
- - >

Figure 5-1. Landing Direction Indicator

Signalling Lamp

(1)  Anoperator of a controlled aerodrome shall ensure that a signalling lamp is provided at
theaerodrome control tower.

(2) A signalling lamp shall be capable of producing red, green and white signals, and of:

(@) being aimed manually at any target as required;

(b)  giving a signal in any one colotollowed by a signal in either of the two other
colours; and

(c) transmitting a message in any one of the three colours by Morse Code up to a
speed of at leagbur words per minute.

(3)  When selecting the green light, use shall be made of the restriztaddry of green as
specifiedin the Third Schedule section 21lampis intended for use in the daytime
the intensity of the coloured light shall be

(4) The beam spread shall not be less than 1° nor greater than 3°, with negligible light
beyond 3°. Whethe signallinghot less than 6 000 cd.

Signal Panel and Signalling Area

(1)  The Authority may where it deems necessary, require a signal panekayhbarea
to be provided at an aerodrome for safe operation of aircratft.

(2) Whereprovided, the signal area shall

(@) be located so as to be visible for all angles of azimuth above an angle of 10°
above the horizontavhen viewed from a height of 300.

(b) be an even horizontal surface at least 9 m square.

(c) have a colour chosen to contrast with the colours of the signal panels used, and
it shall besurrounded by a white border not less than 0.3 m wide.

(3) The aerodrome operator shall enstiat thelocation and the characteristics of the
signal area iprovided inaccordance with these regulations.
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Markings

82.

83.

84.

General Requirements for Markings

(1)

(2)
3)

(4)

(5)

(6)

(7)

An aerodrome operator shall provide markings for paved runway centreline, paved
runway edge, paved runway threshold, paved runway touchdown zone, paved runway
holding position, aiming point, paved runway side stripe, paved runway turn pad,
taxiways, apronsind intermediate holding positions at an aerodrome, in accordance
with these regulations.

Runway marking shall be white in colour.

Taxiway markings, runway turn pad markings and aircraft stand markings shall be
yellow in colour.

Apron safetylines shall be of a conspicuous colour, which shall contrast with that used
for aircraftstand markings.

At aerodromes where operations take place at night, pavement markings shall be made
with reflective materials designed to enhance théwitsi of the markings.

An unpaved taxiway shall be provided, so far as practicable, with the markings
prescribed for pavethxiways.

The application, location and the characteristics of markers for unpaved runway edge
markersstop wayedge markers, taxiay edge markers, taxiway centreline markers and
boundary markers shall be in accordance with these regulations.

Interruption of Runway Markings

(1)

(2)

3)

(4)

An aerodrome operator shall ensure that, at an intersection of two oruna@ys the
markings ofthe more important runway, except for the runway side stripe marking,
shall be displayed and the markings of the other runway(s) shall be interrupted.

Subject to suregulation (1) the runway side stripe marking of the more impbrta
runway may be either continued across the intersection or interrupted.

The order of importance of runways for the display of runway markings shall be as
follows:

(@)  1std precision approach runway;
(b)  2ndd non-precision approach runway; and
(c) 3rdd norrinstrument runway.

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 benterrupted.

Runway Designation Marking

(1)

An aerodrome operator shall ensure that a runway designation merkirayidedat
the thresholdsf a paved runway and shall be as far as practicable, at the thresholds of
an unpaved runway.
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(2)

The aerodrome operator shall

shown in the Figure below as appropriate.
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3)
(4)
(5)

(6)

(7)

B — Parallel runways

designate runmayking locatedat a threshold as
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runways
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C - Optional pattern

Figure 5-2. Runway designation, centre line and threshold markings

Where the runway threshold is displaced from ¢k&remity of the runway, a sign

showing the designation of the runway may be provided for aeroplanes taking off.

A runway designation marking shall consist of a -hgit number and on parallel
runways shalbe supplemented with a letter provided.

On a sngle runway, dual parallel runways and triple parallel runways thedigio

number shalbe the whole number nearest the -teveth of the magnetic North when

viewed from the directionf approach.

On four or more parallel runways, one set of adjacentayawhall be numbered to the
nearesbnetenth magnetic azimuth and the other set of adjacent runways numbered to

the next nearest ortenth of the magnetic azimuth provided that, when the above rule

shall give a single digit number, it shall be preceded bero.

In the case of parallel runways, each runway designation number shall be supplemented
by a letterin the order shown from left to right when viewed from the direction of
approach as follows:

(@) for tw
(b) fort hr ee
(c) for fo
d for fi

o parall el
paral |l el
ur parall el
ve parallel
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85.

(8)
(9)

(e) for six parallel runways: ALO ACO 0 R

The numbers and letters shall behe form and proportion shown in the figur& &as
providedunder regulation 86(4).

The dimensions shall be not less than those shown in fig2iré& where the numbers
areincorporated in the threshold marking, larger dimensions shall be used in order to
fill adequatelythe gap between the stripes of the threshold marking.

Runway Centreline Marking

(1)

(2)

3)

An aerodrome operator shall provide a runway centre line marking on a paved runway
and it shall be located along the centre line of the runway between the runway
designation markings as shownfigure 52, except whemnterrupted in compliance

with Regulation 82(1).

A runway centre line marking shall consist of a line of uniformly spaced stripes and

gaps and the length of:

(@) a stripe and the gap shall be not less than 50 m or more than 75 m; and

(b)  each stripe shall be adst equal to the length of the gap or 3Qumichever is
greater.

The width of the stripes shall be not less than:

(@) 0.90 m on precision approach category Il and Il runways;

(b)  0.45 m on nosprecision approach runways where the code number is 3 or 4,
and precisiorapproach category | runways; and

(c) 0.30 m on nofprecision approach runways where the code number is 1 or 2,
and on norinstrument runways.

77



9.0
o
=)

54

|1.5)
4005 ifli
"N

|1_5_l

i 36 _i

Al
gh

34 | 29 | 27

8422,

it

|J_5_|

=
I._:Laﬁ

|

zp

[ 2 | Rl
3.0 3.0 3.9 3.0
3 22420,

0.3

120,20
-
39
tar
|
b}
—

55
"
5.1

20,2015 40

-] ¢
5

LBO.?L__‘”. = ki - AR A
.738.1 _ﬂ.ifi
- DEL J =T
- :“— q o=
e 3 Il

|_, 5.6 _| |_30_| |_30,_| |_,30‘|

Note.— All units are expressed in melres.

Figure 5-3. Form and Proportions of Numbers and Letters for Runway Designation Markings

86.  Threshold Marking

(1)

(2)

3)
(4)

(5)

An aerodrome operator shall ensure that threshold marking is provided at the threshold
of a paved instrument runway, and of a pawed instrument runway where the code
number is 3 or 4 and the runway is intended for use by international commercial air
transport.

The aerodrome operator shall provide threshold marking at the threshold of a paved
norrinstrument runway where the code ragnis 3 or 4 and the runway is intended for
use by other than international commercial air transport.

The aerodrome operator shall provide a threshold marking, so far as practicable, at the
thresholds of an unpaved runway.

The aerodrome operator shall eresthat, stripes of the threshold marking commence
6 m from the threshold.

The aerodrome operator shall ensure that runway threshold marking consist of a pattern
of longitudinal stripes of uniform dimensions disposed symmetrically about the centre
line ofa runway as shown in figurebabove for a runway width of 45 fihe number

of stripes shall be in accordance with the runway width as follows:

Runway width Number of stripes
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(6)

(7)
(8)
(9)

(10)

(11)

(12)

18 m 4

23m

30m 8
45 m 12
60 m 16

except thabn nonprecision approach and namstrument runways 45 m or greater in
width, they may be as shown in figure above.

The stripes required by subgulation (4) and (5) shall extend laterally to within 3 m
of the edgef a runway or to a distance of 27 maither side of a runway centre line,
whichever results in the smaller lateral distance;

Where a runway designation marking is placed within a threshold marking there shall
be aminimum of three stripes on each side of the centre line of the runway

Where a runway designation marking is placed above a threshold marking, the stripes
shall becontinued across the runway;

The stripes shall be at least 30 m long and approximately 1.80 m wide with spacing of
approximately 1.80 m between them except, tvaere the stripes are continued across

a runway, a double spacing shall be used to separate the two stripes nearest the centre
line of the runway, and in the case where the designation marking is included within
the threshold marking this spacing sl 22.5 m.

Where a threshold is displaced from the extremity of a runway or where the extremity
of a runwayis not square with the runway centre line, a transverse stripe as shown in
Figure 54 (B) shall beadded to the threshold marking.

A transverse stripe shall be not less than 1.80 m wide and where a runway threshold is
permanentlydisplaced, arrows conforming to FiguretgB) shall be provided on the
portion of the runwayefore the displacetthreshold.

When a runway threshold is temporarily displaced from the normal position, it shall be
markedshown in figure %4(A) or 54 (B) and all markings prior to the displaced
threshold shall bebscured except the runway cerdiree marking, which shalbe
converted to arrows.
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Figure 5-4. DisplacedThreshold Markings
Aiming Point Marking

(1)  The aerodrome operator shall provide an aiming poarking ateach approach end of
a pavednstrument runway where the code number is 2, 3 or 4.

(2)  The aerodrome operator shall provide an aiming poirtking ateach approach end
of:

(@) a paved nofinstrument runway where the code number is 3 or 4
(b) a paved instrument runway where the code number is 1, when additional
conspicuity ofthe aimingpoint is desirable.

(3)  The aiming point marking shall commence not closer to the threshold than the distance
indicated in the appropriate column of Tabl&éxcept that, on a runway equipped with
a visual approach slope indicator system, the beginning of theingaskall be
coincident with the visual approach slope origin.

(4)  Anaiming point marking shall consist of two conspicuous stripes.

(5)  Subject to subsegulation (4) the dimensions of the stripes and the lateral spacing
between trerinner sides shall be in accordance with the provisions of the appropriate
column of Table 5L.

(6)  Where atouchdown zone marking is provided, the lateral spacing between the markings
shall bethe same as that of the toudbwn zone marking.

Table 51. Location andDimensions of Aiming Point Marking
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Landing distance available

Location and | Lessthan 800m 800m up to but| 1200m up to buf  2400m and
dimensions not including not including above
1200m 2400m
1) 2) 3) (4) (5)
Distancefrom 150 m 250m 300 m 400 m
threshold to
beginning of
marking
Length of stripg 30145 m 30145 m 45160 m 45160 m
Width of stripe 4m 6m 6i 10 n?P 6i 10 n?P
Lateral spacing 6mt o’ 181225 m 181225 m

between inner
sides of stripes

a. The greater dimensions of the specified ranges are intended to be U
where increased conspicuity is required.
b. The lateral spacing may be varied within these limits to minimize th
contamination of the marking by rubber deposits.
C. Thesefigures were deduced by reference to the outer main gear whee

which is element 2 of the aerodrome reference code at Part 2, Thble

88.  TouchdownZone Marking

(1) The aerodrome operator shall provide a touchdown nosding inthe touchdown
zone of a paved precision approach runway where the code number is 2, 3 or 4.

(2)  The aerodrome operator shall ensure that a touchdown zone margnogidedn the
touchdown zon@f a paved noiprecision approach or nenstrument runway where
the code number is 3 or 4 and additional conspicuity of the touchdown zone is desirable.

(3)  The aerodrome operator shall ensure that a touchdowmzankéng consisof pairs of
rectangular m&ings symmetrically disposed about the runway centre line with the
number of such pairs related to the landing distance available and, where the marking

is to be displayed at both the approach directions of a runway:

Landing distance available or the distace between thresholds

Landing distance available or the distance
between thresholds

4) The aerodrome operator shall ensure théduchdowrzonemarking confornto either
of the two patterns shown in Figures5For the pattern shown in Figuré&s5A), the
markings shall be not less than 22.5 m long and 3 m wide.

Less than 900 m

900m up to but not including 1 200 m
1 200m up to but not including 1 500 m
1 500m up to but not including 2 400 m
2400m or more
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(6)

(7)

(8)

(9)

Subject to sulsegulation (4), the aerodrome operator shall ensure that, the pattern
shown in Figuré-5 (B), each stripe of each marking 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 wherprovided.

Where an aiming point marking is not provided, the lateral spacing between the inner
sides of the rectangles shall correspond to the lateral spacing specified for the aiming
point marking in Table& (columns 2, 3, 4 or 5, as appropriate.

The pairs of markings shall be provided at longitudinal spacings of 150 m beginning
from the threshold, except that pairs of touchdown zone markings coincident with or
located within 50 m of an aiming point marking shall be deleted from the pattern.

On anon-precision approach runway where the code number is 2, an additional pair of
touchdown zone marking stripes shall be provided 150 m beyond the beginning of the
aiming point marking.

| | ‘
I|| I||
150 m | I 150 m | I
150 m | 150 m |
| | I
| Touchdown | Touchdown
Zone Fone
00 m markings 300 m markings
Admi t marki
I I P i e I I
location and dimensions)
150 m 150 m
an | HE Il IH-
18 m | |__ Stripas 400 m
225m ' 1.8 m width /
221s?nmmw:m"g th - |- =, 1am
: g 225m
—— Rurway
150 m side
L markings
20 20 -
L L
A - Basic pattern B — With distance coding

Figure 5-5. Aiming Point and Touchdown Zone Markings (lllustrated for A Runway with A

Length Of 2 400 M or More)
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89.

90.

Runway Side Stripe Marking

(1)

(2)

3)

(4)

(5)

An aerodrome operator shall provide runway side singeking betweethe thresholds
of a paved runway where there is a lack of contrast between the runway edges and the
shoulders or the surrounding terrain.

The aerodrome operator shall provide a runway side stngading ona precision
approach runway irrespective of tlentrast between the runway edges and the
shoulders or the surrounding terrain.

The aerodrome operator shall provide a runway side strigrking consistingf two

stripes, one placed along each edge of the runway with the outer edge of each stripe
approximately on the edge of the runway, except that, where the runway is greater than
60 m in width, the stripes shall be located 30 m from the runway centre line

The aerodrome operator shall ensure that where a runway turn pad is provided, the
runway side stripe marking shall be continued between the runway and the runway turn
pad.

The aerodrome operator shall ensure that, a runwagsige havean overall widh of
at least 0.9 m on runways 30 m or more in width and at least 0.45 m on narrower
runways.

Taxiway Centreline Markings

(1)

(2)

3)

(4)

(5)

(6)

(7)

An aerodrome operator shall provide Taxiway centreriaeking ona paved taxiway
and apron where the code number is 3 or 4 in such a way as to provide continuous
guidance between thranway centre line and aircraftand

The aerodrome operator shall provide Taxiway centreniaking ona paved taxiway
and aprorwhere the code number is 1 or 2 in such a way as to provide continuous
guidance between thranway centre line and aircrgfacked.

The aerodrome operator shall provide Taxiway centrentiaking ona paved runway
when therunway is part of a standard taute and:

(@)  there is no runway centre line marking; or
(b)  where the taxiway centre line is not coincident with the runway centre line.

Where it is necessary to denote the proximity of a runway holding position, enhanced
taxiway centre line markinghall be provided and where provided, enhanced taxiway
centre line marking shall be installed at each taxiway/runway intersections.

On a straight section of a taxiway, the taxiway centre line marking shall be located
along thetaxiway centre line.

On a txiway curve the marking shall continue from the straight portion of the taxiway
at a constardistance from the outside edge of the curve.

At an intersection of a taxway with a runway where the taxiway serves as an exit from
the runwaythe taxiway cetre line marking shall be curved into the runway centre line
marking.
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(8)

(9)

(10)

(11)

(12)

(13)

The aerodrome operator shall ensure that, taxiway centre line marking shall be extended
parallel tothe runway centre line marking for a distance of at least 60 m beyond the
point of tangency wheréhe code number is 3 or 4, and for a distance of at least 30 m
where the code numberis 1 or 2.

Where taxiway centre line marking is provided on a runway, the marking shall be
locatedon the centre line of the designated taxiway.

On a straighsection of a taxiway the taxiway centre line marking shall be located
along the taxiway centre line.

On a taxiway curve the marking shall continue from the straight portion of the taxiway
at a constardistance from the outside edge of the curve.

At an intersection of a taxvay with a runway where the taxiway serves as an exit from
the runwaythe taxiway centre line marking shall be curved into the runway centre line
marking.

The taxiway centre line marking shall be extended parallel to thveagunentre line
marking for adistance of at least 60 m beyond the point of tangency where the code
number is 3 or 4, and far distancef at least 30 m where the code number is 1 or 2.
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Figure 5-7. EnhancedTaxiway Centre Line Marking

An enhanced taxiway centre line marking shall extend from the ruhaiayng
position to a distance of up to 47m in the direction of travel away from the runway.

Where the enhanced taxiway centre line marking intersects another rhoidayy
position marking, such as for a precision approach category Il or Illl runway that is
located within 47 m of the first runwayolding position marking, the enhanced taxiway
centre line marking shall be interrupted 0.9 m prior to and after the intersected tunway
holding position marking.

The enhanced taxiway centre line marking shall continue beyond the intersected
runway-holding position marking for at least three dashed line segments or 47 m from
start to finish, whichever is greater.

Where the enhanced taxiwegntre line marking continues through a taxiway/taxiway
intersectionthat is located within 47 m of the runwhyplding position marking, the
enhanced taxiway centre line marking shall be interrupted 1.5 m prior to and after the
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91.

(17)

(18)

(19)

(20)

(21)

(22)

point where the intersectdexiway centre line crosses the enhanced taxiway centre
line.

The enhanced taxiway centre line marking shall continue beyond the taxiway/taxiway
intersection for at least three dashed line segments or 47 m from start to finish,
whichever is greater.

Wher two taxiway centre lines converge at or before the rusivedding position
marking, the inner dashed line shall not be less than 3 m in length.

(Where there are two opposing runwaglding position markings and the distance
between the markings is labsin 94 m, the enhanced taxiway centre line markings shall
extend over this entire distance.

The enhanced taxiway centre line markings shall not extend beyond either tunway
holding position marking.

A taxiway centre line marking shall be at least 15cwitlth and continuous in length
except where it intersects with a runwlagiding position marking or an intermediate
holding positiormarking.

Enhanced taxiway centre line marking shall be as shown in Figtire 5

Runway Turn Pad Marking

(1)

(2)

3)

(4)

(5)

(6)

(7)

(8)

(9)

Where a runway turn pad is provided, the aerodrome operator shall provide a runway
turn padmarking to ensure continuous guidance to enable an aeroplane compléte a 180
degree turn andlign with runway centre line.

The runway turn pad marking shall be curved from the runway centre line into the turn
pad.

Subject to sulvegulation (2) the radius of the curve shall be compatible with the
manoeuvring capability and normal taxiing speeds of the aeroplanes for which the
runway turn pad is intended.

The intersection angle of the runway turn pad marking with the runway centre line shall
not be greater than 30 degrees.

The runway turn pad marking shall be extended parallel to the runway centre line
marking for adistance of at least 60 m beyond the point of tangency where the code
number is 3 or 4, and for a distance of at least 30 m where the code number is 1 or 2.

A runway turn pad marking shall guide the aeroplane in such a way as to allow a straight
portion oftaxiing before the point where a t8@gree turn is to be made.

The straight portion of the runway turn pad marking referred to irregidation (6)
shall be parallel to the outer edge of the runway turn pad.

The design of the curve allowing the aerogldo negotiate a 18@egree turn shall be
based on a nose wheel steering angle not exceeding 45 degrees.

The design of the turn pad marking shall be such that, when the cockpit of the aeroplane
remainsover the runway turn pad marking, the clearance mistdoetween any wheel
of the aeroplan&nding gear and the edge of the runway turn pad shall be not less than

those specified in Regulation 47(6).
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(10) A runway turn pad marking shall be at least 15 cm in width and continuous in length.
Runway-Holding Position Marking

(1) An aerodrome operator shall ensure that, a rurAwging position marking is
displayed along a runwalyolding position.

(2) At an intersection of a taxiway and a RosStrument, nosprecision approach or take
off runway, the runway holding position marking shall be as shown in Figu& 5
pattern A.

(3)  Where a single runwalgolding position is provided at an intersection of a taxiway and
a precisiorapproach category I, Il or lll runway, the runwlagiding position marking
shall be as shown iRigure 58, pattern A.

(4)  Where two or three runwayolding positions are provided at such an intersection, the
runwayholding position marking closer (closest) to the runway shall be as shown in
Figure 58, pattern A and the markingsrti@er from the runway shall be as shown in
Figure 58, pattern B.

(5)  The runwayholding position marking displayed at a runwaglding position shall be
establisheds prescribed by these regulations under regulation. (3.12.3)

(6) Until 26 November 2026, the dimsions of runwayholding position markings shall be
asshown inFigure 58, pattern Al (or A2) or pattern B1 (or B2), as appropriate.

(7)  As of 26 November 2026, the dimensions of rumiiaiding position markings shall
be as showin Figure 58, pattern A2 opattern B2, as appropriate.

(8)  Where increased conspicuity of the runweplding position is required, the dimensions
of runwayholding position marking shall be done shown in figw&, pattern A2 or
pattern B2, as appropriate.

(9)  Where a pattern B runwayolding position marking is located on an area where it shall
excee 0 m in |l ength, the term ACAT |10 or
on the surface at the ends of the rumisalding position marking and at equal intervals
of 45 m maximum betweesuccessive marks.

(10) Theletters referred to in sutegulation (9) shall be not less than 1.8 m high and shall
be placedhot more than 0.9 m beyond the holding position marking.

(11) Therunwayholding position marking displayed at a runway or runway intersection
shall beperpendicular to the center line of the runway forming part of the standard taxi
route.

(12) Thepattern of the marking referred to in stdgulation (11) shall be ahown in the
figure below
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93.

94.

PATTERN Af:

4 lines and
3 spaces at

PATTERN A2:

4 lines and
3 spaces at

PATTERN B1:

2 lines at
0.3 m each

PATTERN B2:

2 lines at
0.3 meach

0.15 m each 0.3 meach 1 space at 0.6 m 1spaceat1.5m
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Figure 5-8. Runway-Holding Position Markings
Note.d Patterns Al and B1 are no longer valid after 2026.

Intermediate Holding Position Marking

(1) An aerodrome operator shall ensure that, an intermediate hqdsigon marking is
displayedalong an intermediate holding position.

(2)  Where an intermediate holding position marking is displayed at an intersection of two
pavedtaxiways, it shall be

(@) located across the taxiway at sufficient distance from the edge of the
intersecting taxiway to ensure safe clearance between taxiing aircratft.

(b)  coincident with a stop bar or intermediate holding position lights, where
provided.

(3)  Anintermediate holding position marking shall consist of a single broken line as shown
in figure5-.

VOR Aerodrome Checkpoint Marking

(1) An operator shall ensure that where a VOR aerodrome checkpoint is established at an
aerodrome, it indicated by a VOR aerodrome checkpoint marking and sign.

(2) The VOR aerodrome checkpoint marking shallckateredon the spot at which an
aircraft is to be parked to receive the correct VOR signal.

(3) A VOR aerodrome checkpoint marking shall consist of deciicm in diameter and
have a line width of 15 cm (see Figur® %A)).

4) When it is preferable for an aircraft to be aligned in a specific direction, a line shall be
provided that passes through ttenterof the circle on the desired azimuth.

(5)  The line réerred to in sulregulation (4) shall extend 6 m outside the circle in the
desired direction of heading and terminate in an arrowhead and the width of the line
shall be 15 cm (see Figure9yB)
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(6)

A VOR aerodrome checkpoint marking shall preferably be white in colour but shall
differ from the colour used for the taxiway markings.

f 15¢cm ’r‘ 15¢cm
¥
A
15¢cm
<<
6m 6m 6m
A. - WITHOUT DIRECTION LINE B.-WITH DIRECTION LINE

Note.— A direction line need only be provided when an aircraft must be aligned in a specific direction

Figure 5-9. VOR Aerodrome Checkpoint Marking

95. Aircraft Stand Markings

(1)

(2)

3)

(4)

(5)

(6)

(7)

(8)

9)

An operator shall providaircraft stand markings for designated parking positions on a
paved apron.

Aircraft stand markings on a paved apron shall be located so as to provide the
clearances specifieth Regulation 60 (6) when the nose wheel follows the stand
marking.

Aircraft stand markings shall include such elements as stand identificationn|&a€,
turn bar, turning line, alignment bar, stop line and Jeatline, as are required by the
parking configuration and to complement other parking aids.

An aircraft stand iddification (letter or number) shall be included in the latine a
short distance after the beginning of the laatine.

The height of the identification referred in stdgulation (4) shall be adequate to be
readable from the cockpit of aircraft ngithe stand.

Where two sets of aircraft stand markings are superimposed on each other in order to
permit more flexible use of the apron and it is difficult to identify which stand marking
shall be followed, or safety shall be impaired where the wrongintavkas followed,

then identification of the aircraft for which each set of markings is intended shall be
added to the stand identificatidixample: 2AB747, 2BF28

Leadin, turning and lea@ut lines shall normally be continuous in length and have a
width of not less than 15 cm.

Subject to subegulation (7) where one or more sets of stand markings are
superimposed on a stand marking, the lines shall be continuaihe fmost demanding
aircraft and broken for other aircraft.

The curved portions of lead, turning and leaaut lines shall have radii appropriate
to the most demanding aircraft type for which the markings are intended.
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96.

97.

98.

(10)

(11)

(12)

(13)

(14)

(15)

(16)

(17)

Where it is intended that an aiaft proceed in one direction only, arrows pointing in
the direction to be followed shall be added as part of theiteadd leaebut lines.

A turn bar shall be located at right angles to the-ledithe, abeam the left pilot position
at thepoint of intiation of any intended turn.

The turn bar referred to in subgulation (11) shall have a length and width of not less
than 6 mand 15 cm, respectively, and include an arrowhead to indicate the direction of
turn.

Where more than one turn bar andstop line is required, they shall be coded.

An alignment bar shall be placed so as to be coincident with the extegrtedine of
the aircraft in the specified parking position and visible to the pilot during the final part
of the parking manoeuvre.

The alignment bar referred to in sokgulation (14) shall have a width of not less than
15 cm.

A stop line shall be located at right angles to the alignment bar, abeam the left pilot
position at the intended point of stop.

The stop line referred to in subgulation (16) shall have a length and width of not less
than 6 mand 15 cm, respectively.

Apron Safety Lines

(1)

(2)

3)

(4)

An aerodrome operator shall provide apron safety lines on a paved apron as required by
the Parkingconfiguration and ground facilities.

The operator shall ensure that, the psafety lines are located so as to define the areas
intended for use by ground vehicles and other aircraft servicing equipment to provide
safe separation from aircraft.

Apron safety lines shall include such elements as wing tip clearance lines and service
road boundary lines as required by the parking configurations and ground facilities.

An apron safety line shall be continuous in length and at least 10 cm in width.

Road-Holding Positions

(1)

(2)

3)

An aerodrome operator shall provideadholding position markings at all road
entrances to a runway.

The roadholding position markings shall be located across the road at all the holding
positions.

The roadholding position marking shall be in accordance with the local road traffic
regulations.

Mandatory Instruction Markings

(1)

An aerodrome operator shall provide a mandatory instruction marking to identify a
location Beyondvhich a taxiingaircraft or vehicle shall not proceed, unless authorized
by the aerodrome control tower.
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(2)

3)

(4)

(5)

(6)

(7)

(8)

Where it is impracticable to install a mandatory instruction sign in accordeitite
Regulationl50 (1) the operator shall provide mandatory instruction markisgyoron
the surface of the pavemetat identify a location beyond whichtaxiing aircraft or
vehicle shall not proceed unlemsthorizedby ATC.

Where operationally required, such agaxiways 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.

The mandatory instruction marking on taxiways where the code letter is ApBDC
shall be located across the taxiway equally placed about the taxiway center line and on
the holding side of the runwayolding position marking as shown in Figurd® (A).

Subject to suvegulation (4) the distance between the nearest edge of tkienghand
the runwayholding position marking or the taxiway center line marking shall not be
less than 1 m.

The mandatory instruction marking on taxiways where the code letter is E or F shall be
located on both sides of the taxiway center line markingoaritie holding side of the
runway-holding position marking as shown in Figurd ® (B).

Subject to suvegulation (6) the distance between the nearest edge of the marking and
the runwayholding position marking or the taxiway center line marking shahdie
less than 1 m.

v
A [y
eI 0527 09-27 MR 09-21
1 mmnm
* 1 m mnm vl
im
A - Taxiways of code letters A, B, Cor D B - Taxiways of code letters Eor F

digure 5-10. Mandatory Instruction Marking

Except where operationally required, a mandatory instruction marking shall not be
located on a runway.
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99.

(9)

(10)

(11)
(12)

(13)

(14)

(15)

(16)

A mandatory instruction marking shall consist of an inscription in white on a red
background.

Subjectosubr egul ati on (9), e x aking, the ifsoriptionashaii N O

provide
information identical to that of the associated mandatory instruction sign.

A ANO ENTRYO marking shall consist of
on a red background.

Where there is insufficient contrastiveen the marking and the pavement surface, the

E

an

mandatory instruction marking shall include an appropriate border, preferably white or

black.

The character height shall be 4 m for inscriptions where the code letter is C, D, E or F,

and 2 m where the codietter is A or B.

The inscriptions referred to in subgulation (13) shall be in the form and proportions
shown in Fifth Schedule to these Regulations.

The background shall be rectangular and extend a minimum of 0.5 m laterally and

vertically beyond thextremities of the inscription.

Information Marking

(1)

(2)

3)

(4)

(5)

(6)

(7)

An operator shall display an information marking on the surface of a pavement where

an informatiorsign is required but is physically impractical to install, as determined by
the Authority

Where operationally required an information sign shall be supplemented by an

information marking.

An information (location or direction) marking shall be displayed prior to and following
complex taxiway intersections and where operational experiencéntliasted the
addition of a taxiway location marking could assist flight crew ground navigation.

An information (location) marking shall be displayed on the pavement surface at regular

intervals along taxiways of great length.

The information marking shidbe displayed across the surface of the taxiway or apron

where necessary and positioned so as to be legible from the cockpit of an approaching

aircraft.
An information marking shatomprise thdollowing characteristics:

(@) an inscription in yellow upon a black background, when it replaces or
supplements a locatiaign; and

(b) an inscription in black upon a yellow background, when it replaces or
supplements a directiar destination sign.

Where there is insufficient contrastiveen the marking background and the pavement
surface, the marking shall include:

(@) a black border where the inscriptions are in black; and
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(b)  ayellow border where the inscriptions are in yellow.
(8)  The character height shall be 4 m.

(9)  Subject to sutvegulation (8) the inscriptions shall be in the form and proportions shown
in the Fifth Schedule to these Regulations.

Lights

100. Laser Emissions Which May Endanger the Safety of Aircraif

(1) To protect the safety of aircraft against the hazardous effects of laser emitters, an
operator shall establish the following protected zones around the aerodrome:

(@) a lasetbeam free flight zone (LFFZ)
(b)  alasetbeam critical flight zone (LCFZpand
(C) alasetbeam sensitive flight zone.

(2) Flight zones required by stregulation (1) shall be established in accordance with
requirements of this regulation.

(3)  Subregulations (2) and (4) shall not apply to aerodromes in categories C, D, and E
unless deemedecessary by the Authority.

(4) The exposure levels and distances that adequately protect flight operations shall be
determined as per figuresl3, 512 and 513.

Laser-beam
sensitive
flight zone

flight zone

/ 18 500 m

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
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<}—9300 m

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

Figure 5-12. Multiple runway laser-beam freeflight zone

PROTECTED FLIGHT ZONES
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To be 5600m_ |3700m To be
‘determlneci L I‘WH B e N ‘determlned‘

Aerodrome reference point (ARP)

Figure 5-13. Protected flight zones with indication of maximum irradiance levels for visible
laser beams

101. ElevatedApproach Lights

(1)  An aerodrome operator shall ensure that, elevated approach lights and their supporting
structuresare frangible except that, in that portion of the approach lighting system
beyond 300 m from the threshold

(2)  Where the height of a supporting structure exceeds 12 m, the frangibility requirement
shall apply to the top 12 m only; and
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102.

108.

104.

3)

Where a suppting structure is surrounded by n@mangible objects, only that part of
the structure that extends above the surrounding objects shall be frangible.

(4) Whenan approach light fixture or supporting structure is not in itself sufficiently
conspicuous, ishall be suitably marked.
ElevatedLights

An aerodrome operator shall ensure that elevated runwaywstp@and taxiway lights are
frangible and their hght shall be sufficiently low to preserve clearance for propellers and for
the engine pods of jet aircraft.

SurfaceLights

(1)

(2)

Light fixtures inset in the surface of runways, stegys, taxiways and aprons shiadl
designecand fitted as to withstand being run over by the wheels of an aircraft without
damage either to the aircraft or to the lights themselves.

The temperature produced by conduction or radiation at the interface between an
installed inset light and an aircraft tire shall not exceed 160°C duringrariife period
of exposure.

Light Intensity and Control

(1)

(2)

3)

(4)

(5)

The intensity of runwayighting shall be adequate for the minimum conditions of
visibility and ambient light in which use of the runway is intended, and compatible with
that of the nearest section of the approach lighting system when provided.

Where a highintensity lighting sysem is provided, a suitable intensity control shall be
incorporated to allow for adjustment of the light intensity to meet the prevailing
conditions.

An aerodrome operator shall provide separate intensity controls or other suitable
methods toensure thathte following systems, when installed, can be operated at
compatible intensities:

(@) approach lighting system;

(b) runway edge lights;

(c) runway threshold lights;

(d) runway end lights;

(e) runwaycenterine lights;

() runway touchdown zonlghts; and
(g) taxiwaycenterine lights.

On the perimeter of and within the ellipse defining the main beam in Fourth Schedule,
Figures A21 to A2-10, the maximum light intensity value shall not be greater than
three times the minimum light intensity lue measured in accordance with Fourth
Schedule, collective notes for Figures-A20 A211 and A226, Note 2.

On the perimeter of and within the rectangle defining the main beam in Fourth
Schedule, Figures A22 to A220, the maximum light intensity valughall not be
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105.

106.

107.

greater than three times the minimum light intensity value measured in accordance with
Fourth Schedule, collective notes for Figures1&2to A221.

EmergencyLighting

(1)

(2)

3)

At an aerodrome provided with runway lighting and withosgéeondary power supply,
theaerodrome operator shall provide sufficient emergency lights conveniently available
for installation on at least the primary runway in the event of failure of the normal
lighting system.

Whereinstalled on a runway the emergency lights shall, as a minimum, conform to the
configuration required for a nenstrument runway.

Thecolour of the emergency lights shall conform to the colour requirements for runway
lighting, except that, wherehé provision of coloured lights at the threshold and the
runway end is not practicable, all lights may be variable white or as close to variable
white as practicable.

Provision of Aeronautical Beacons

(1)

)

Where operationally necessaryaarodrome operator shall provide aerodrome beacon
or an identification beacon at each aerodrome intended for use at night.

The operational requirement shall be determined having regard to the requirements of
the air trafficusing the aerodrome, therspicuity of the aerodrome features in relation

to its surroundings and the installation of other visual andwsral aids useful in
locating the aerodrome.

Aerodrome Beacon

(1)

(@)

3)

(4)

(5)
(6)

(7)

An aerodrome beacon shall be provided at an aerodrome intended for use at night where
one ormore of the following conditions exist:

(@) aircraft navigate predominantly by visual means;

(b) reduced visibilities are frequent; or

(c) it is difficult to locate theaerodrome from the air due to surrounding lights or
terrain.

The aerodrome beacon shall be located on or adjacent to the aerodrome in an area of
low ambient baciground lighting.

The location of the beacon shall be such that the beacon is not shieldegdig o
significant directions and does not dazzle a pilot approaching to land.

The aerodrome beacon shall show either coloured flashes alternating with white
flashes, or white flashes only.

The frequency of total flashes shall be from 20 to 30 peutai

Where used, the coloured flashes emitted by beacons at land aerodromes shall be green
and coloured flashes emitted by beacons at water aerodromes shall be yellow.

In the case of a combined water and land aerodrome, coloured flashes, where used, shall
have the colour characteristics of whichever section of the aerodrome is designated as
the principal facility.
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108.

100.

(8)
(9)

(10)

The light from the beacon shall show at all angles of azimuth.

The vertical light distribution shall extend upwards from an elevation of nod than

1° to an elevation determined by the 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.

At locations where aigh ambient background lighting level cannot be avoided, the
effective intensity of the flash shall be required to be increased by a factor up to a value
of 10.

Identification Beacon

(1)

(2)

3)

(4)
(5)

(6)

(7)

(8)
(9)

An identification beacon shall be provided at an aerodrome which is intended for use at
night andcannot be easily identified from the air by other means.

The identification beacon shall be located on the aerodrome in an area of low ambient
background ligting.

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.

An identification beacon at a land aerodrome shall show at all angles of azimuth.

The vetical light distribution shall extend upwards from an elevation of not more than
1° to an elevation determined by the Authority to be sufficient to provide guidance at
the maximum elevation at which the beacon is intended to be used and the effective
intersity of the flash shall be not less than 2 000 cd.

At locations where a high ambient background lighting level cannot be avoided, the
effective intensity of the flash shall be required to be increased by a factor up to a value
of 10.

An identification beaon shall show flashingreen at a land aerodrome and flashing
yellow at a water aerodrome.

The identification characters shall be transmitted in the International Morse Code.

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.

Approach Lighting System

(1)

(2)

Where physically practicable, a simple approach lighting system shall be provided by
the operatoas specified in Regulation 111 towera norAinstrument runway where the

code number is 3 or 4 and intended for use at night, except when the runway is used
only in conditions of good visibility and sufficient guidance is provided by other visual
aids.

Where physically practicable, a simple approach lighting system as specified in
Regulation 111 shall be provided to serve a-pmtision approach runway, except
when the runway is used only in conditions of good visibility or sufficient guidance is
provided by other visual aids.
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110.

3)

(4)

Where physically practicable, a precision approach category | lighting system as
specified in Regulation 112 shall be provided by the operator to serve a precision
approach runway category |.

A precision approach category Il andligjhting system as specified Regulationl13
shall be provided to serve a precision approach runway category Il or IIl.

Simple Approach Lighting System

(1)

(2)

3)

(4)

(5)

(6)

(7)

(8)

(9)

(10

(11)

(12)

An aerodrome operator shall ensure that, simple approach lighting system consist of a
row of lightson the extended centre line of the runway extending, whenever possible,
over a distance of not less than 420 m from the threshold with a row of lights forming
a crossbar 18 m or 30 m in length at a distance of 300 m from the threshold.

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 ot#merine lights.

The lights of the crossbar shall be spaced so as to produce a linear effect, etcept th
when a crossbar of 30 m is used, gaps may be left on each sideenttdine.

These gaps shall be kept to a minimum to meet local requirements and each shall not
exceed 6 m.

The lights forming thecenterline shall be placed at longitudinal intats 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 ttenterine lights

Where it is not physically possible to provideemterline extending for a distance of
420 m from the threshold, it shall be extended to 300 m so as to include the crossbar

Where this is not possible, tikenterine lights shall be extended as farpaacticable,
and eacltenterine 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 may be provided at 150 m from the threshold.

The sytem shall lie as nearly as practicable in the horizontal plane passing through the
threshold provided that:

(@) 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 tt@centre line of the
system; and

(b) no light other than a light located within the central part of a crossbar or a centre
line barrette (not their extremities) shall be screened from an approaching
aircraft.

Any ILS or MLS azimuth antenna prottung through the plane of the lights shall be
treatedas an obstacle and marked and lighted accordifgig. lights of a simple
approach lighting system shall be fixed lights and the colour of the lighédl be such
as to ensure that the system is fyadistinguishable from other aeronautical ground
lights, and from extraneous lighting where present.

Eachcenterine light shall consist of either:
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111

(13)

(14)

(15)

(16)

(@) a single source; or
(b)  abarrette at least 3 m in length.

Where provided for a nofinstrument runway, the lights shall show at all angles in
azimuthnecessary to a pilot on base leg and final appr@i@ch

Theintensity of the lights shall be adequate for all conditions of visibility and ambient
light for whichthe system has been provided.

Whereprovided for a nofprecision 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 by thevigual aid.

Thelights shall be designed to provide guidance during both day and night in the most
adverseconditions of visibility and ambient light for which it is intended that the system
shall remain usable.

Precision Approach Category| Lighting System

(1)

(2)

3)

(4)

(5)

(6)

(7)

(8)

(9)

A precision approach category | lighting system shall consist of a row of lights on the
extended centre line of the runway extending, wherever possible, over a distance of 500
m from the runway threshold with a row of lights forming a crossbar 30lemgth at

a distance of 300 m from the runway threshold.

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 otdrgerine lights.

The lights of the crossbar shall be spaced so as to produce a linear effectthatcept
gapmay 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.

The lights forming theenterline shall be placed at longitudinal intervals of 30 m with
the innermost ligt located 30 m from the threshold.

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

(@) no object other than an ILS or MLS azimuth antenna shall protrude through the
plane of theapproacHights within a distance of 60 m from the centre line of the
system; and

(b) no light other than a light located within the central part of a crossbar or a centre
line barrettenot 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.

The centerline and crossbar lights of a precision approach category | lighting system
shall be fixed lights showing variabl¢hite.

Eachcenterine light position shall consist of either:
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112.

(10)

(11)

(12)

(13)

(14)

(15)

(16)

(17)

(18)

(19)

(20)

(@) a single light source in the innermost 300 m of the 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 tprovide distance information; or

(b) a barrette.

Where the serviceability level of the approach lights specified as a maintenance
objectivecan be demonstrated, eamdnterline light position may consist of either:

(&) asingle light source; or
(b) a barrette.

The barrettes shall be at least 4 m in length and when they are composed of lights
approximating to point sources, the lights shall be uniformly spaced at intervals of not
morethan 1.5 m.

Where thecenterline consists of barrettes described in above, 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 metedrologica
conditions.

Each flashing light Isall 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 ofhe other lights of the approach lighting system.

Where the center line consists of lights as described irregulation (9) above
additionalcrossbars of lights to the crossbar provided at 300 m from the threshold shall
be provided at 150 m, 450 m, 660and 750 m from the threshold.

The lights forming each crossbar shall be as nearly as practicable in a horizontal straight
line at right angles to, and bisected by, the line otdrgerine lights.

The lights shall be spaced so as to produce a linear effect, éxaegapmay 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
exceeds m.

Where the additional crossbars are incorporated in the system, the outer ends of the

crossbars shall lie on two straight lines that either are parallel to the linecehtiedine

lights or converge to meet the runwasnterline 300 m from threshold.

The lights shall be in accordance with the specifications of the Fourth Schedule, Figure
A2-1.

Precision Approach Categoryll and lll Lighting System

(1)

The approach lighting system shall consist of a row of lights on the extended centre line
of the runway, extending, wherever possible, over a distance of 900 m from the runway
threshold.
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(2)

3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

(11)

In addition, the system shall have two side rows of lights, extgrigiil® m from the
threshold, and two crossbars, one at 150 m and one at 300 m from the threshold, all as
shown in Figure 84.

Where the serviceability level of the approach lights specified as maintenance
objectives i can be demonstrated, the system mayehtwo side rows of lights,
extending 240 m from the threshold, and two crossbars, one at 150 m and one at 300 m
from the threshold, all as shown in Figuré®S

The lights forming theenterine shall be placed at longitudinal intervals of 30 m with
theinnermost lights located 30 m from the threshold.

The lights forming the side rows shall be placed on each side acttiterline, at a
longitudinal spacing equal to that of thentedine lights and with the first light located
30 m from the threshold.

Where the serviceability level of the approach lights specified as maintenance
objectives above, can be demonstrated, lights forming the side rows may be placed on
each side of theerterline, at a longitudinal spacing of 60 m with the first light located

60 m from the threshold.

The lateral spacing (or gauge) between the innermost lights of the side rows shall be
not less than 18 m nor more than 22.5 m, and preferably 18 m, bytévemt shall be
equal to that of the touchdown zone lights.

The crossbar provided at 150 m from the threshold shall fill in the gaps between the
centerline and side row lights.

The crossbar provided at 300 m from the threshold shall extend on botlofsites
centerine lights to a distance of 15 m from tbenterline.

Where thecenterline beyond a distance of 300 m from the threshold consists of lights
as described above, additional crossbars of lights shall be provided at 450 m, 600 m and
750 m fromthe threshold.

Where the additional crossbars described in these regulations are incorporated in the
system, the outer ends of these crossbars shall lie on two straight lines that either are
parallel to thecenterline or converge to meet the runwegnte line 300 m from the
threshold.
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(12)

(13)

(14)

Objectives inPart XII Can Be Demonstrated

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

@ no object other than an ILS or MLS azimuth antenna shall protrude through the
plane of the approach lights within a distance of 60 m from the centre line of the
system; and

(b) no light other than a light located within the central part of a crosslzacentre
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.

Thecenterline 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 morec#meerline may consist of agle

light sources showing variable white.
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(15)

(16)

(17)

(18)

(19)

(20)

(21)

(22)

(23)

Where the serviceability level of the approach lights specified as maintenance
objectives in these regulations can be demonstrated;ceihierline of a precision
approach category Il and Il lighting system for the first 300 m from the threshold may
consst of either:

(@) barrettes, where theenterline beyond 300 m from the threshold consists of
barrettes as abows;

(b)  alternate single light sources and barrettes, whereethterine beyond 300 m
from thethreshold consists of single light sources as desdrin above with
the innermost single liglsource located 30 m and the innermost barrette located
60 m from the threshold; or

(c) single light sources where the threshold is displaced 300 m or more; all of which
shall showariable white.

Beyond 300 m fronthe threshold eaotenterline light position shaltonsist of either

(@) a barrette as used on the inner 300 m; or

(b)  two light sources in the central 300 m of the centre line and three light sources
in the outeB00 m of the centre line

(c) all of whichshall show variable white.

Where the serviceability level of the approach lights specified as maintenance
objectives above can be demonstrated, beyond 300 m from the threshotskei@ch
line light position may consist of either:

(@) a barrette; or
(b)  asingle light source;
(c) all of which shall show variable white.

The barrettes shall be at least 4 m in length and when composed of lights approximating
to point sources, the lights shall be uniformly spaced at intervals of not more than 1.5
m.

Where thecenterline beyond 300 m from the threshold consists of barrettes as
described above, each barrette beyond 300 m shall be supplemented by a flashing light,
except where such lighting is considered unnecessary taking into account the
characteristis of the system and the nature of the meteorological conditions.

Each flashing light as describe in these regulations shall be flashed twice a second in
sequence, beginning with the outermost light and progressing toward the threshold to
the innermost ligt of the system and 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.

The side row shall consist of barrettes showing red and the length of a sidenette ba
and the spacing of its lights shall be equal to those of the touchdown zone light barrettes.

The lights forming the crossbars shall be fixed lights showing vanabite andthe
lights shall be uniformly spaced at intervals of not more than 2.7 m.

The intensity of the red lights shall be compatible with the intensity of the white lights
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(24) The lights shall be in accordance with the specifications of Fourth Schedule, Figures
A2-1 and A22.

113 Visual Approach Slope Indicator Systems

A visual approach slope indicator system shall be provided to serve the approach to a runway
whetheror not the runway is served by other visual approach aids or byiswel aids, where
one or more of the following conditions exist:

(@) the runway is used by turbojet other aeroplanes with similar approach guidance
requirements;
(b)  the pilot of any type of aeroplane may have difficulty in judging the approach due to:

(1) inadequate visual guidance such as is experienced during an approach over
water orfeatureless terrain by day or in the absence of sufficient extraneous
lights in the approach area by night, or

(i) misleading information such as is produced by deceptive surrounding terrain or
runway slopes

(c) the presence of objects in the approach area maplvim serious hazard where an
aeroplanedescends below the normal approach path, particularly where there are no
nonvisual or othewisual aids to give warning of such objects;

(d) physical conditions at either end of the runway present a serious hataeckewent of
an aeroplane undershooting or overrunning the runway; and

(e) terrain or prevalent meteorological conditions are such that the aeroplane may be
subjected tanusual turbulence during approach.

(A) (B) (C) (D)

T-VASIS AT-VASIS PAP APAPI

Figure 51671 Visual Approach Slopelndicator systems

114. Approach Slope and Elevation Setting of Light Beams

(1)  The standard visual approach slope indicator systems shall consist of a PAPI or APAPI
systemconforming to the specifications contained in these regulations as shown in
figure 516 above;

(2) PAPI, shall be provided where the code number is 3 or 4 when one or more of the

conditions specified in Regulation 112 exist.
106



115.

3)

(4)

(5)

PAPI or APAPI shall be providedhere the code number is 1 or 2 when one or more
of the conditions specified in Regulation 112 exist.

Where a runway threshold is temporarily displaced from the normal position and one
or more of the conditions specified in Regulation 112 exist, a PARIdbe provided
except that where the code number is 1 or 2 an APAPI may be provided.

The elevation setting of the top of the Hleght beams of the wing bar and {typ light

units shall be such that, during an approach, the pilot of an aer¢phahem the wing

bar and three fhpp light units are visible shall clear all objects in the approach area by
a safe margin where any such light did not appear red.

PAPI and APAPI

(1)

(2)

3)

(4)

(5)

(6)

(7)

The PAPI system shall consist of a wing bar of 4 shargsition multilamp (or paired
single lamp)units equally spaced and the system shall be located on the left side of the
runway unless it is physically impracticable to do so.

The APAPI system shall consist of a wing bar of 2 sharp transitidti-lamp (or paired
single lamp) units and the system shall be located on the left side of the runway unless
it is physically impracticable to do so.

The wing bar of a PAPI shall be constructed and arranged in such a manner that a pilot
making an approdcshall:

(@  when on or close to the approach slope, see the two units nearest the runway as
red and the twanits farthest from the runway as white;

(b)  when above the approach slope, see the one unit nearest the runway as red and
the three unitsarthestfrom the runway as white; and when further above the
approach slope, see all the units as white; and

(c) when below the approach slope, see the three units nearest the runway as red
and the unitfarthest from the runway as white; and when further below the
appoach slope, see all the units red.

The wing bar of an APAPI shall be constructed and arranged in such a manner that a
pilot making an approach shall:

(@ when on or close to the approach slope, see the unit nearer the runway as red
and the unit fartheirom the runway as white;

(b)  when above the approach slope, see both the units as white; and

(c) when below the approach slope, see both the units as red.

The light units shall be located as in the basic configuration illustrated in the figure
bellow, subjecto the installation tolerances given therein.

The units forming a wing bar shall be mounted so as to appear to the pilot of an
approaching aircraft tbe substantially in a horizontal line

The light units shall be mounted as low as possible and shall be frangible.
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INSTALLATION TOLERANCES
Where a PAPI or APAPI is installed on a runway not equipped with an ILS or

MLS, the distanc®1 shall becalculated to ensure that the lowest height at which

a pilot shall see a correapproach path indication (Figure2b, angle B for a
PAPI and angle A for an APAPI) provides the wheel clearance over the threshold
specified in Table 2 for the most demamuly amongsteroplanes regularly
using the runway.

Where a PAPI or APAPI is installed on a runway equipped with an ILS and/or
MLS, thedistance D1 shall be calculated to provide the optimum compatibility
between the visual and narsual aids for the range of eye-antenna heights

of the aeroplanes regularly using the runway. The distance shall be equal to that
between the threshold aride effective origin of the ILS glide path or MLS
minimum glide path, as appropriate, plus a correction factor for the variation of
eye teantenna heights of the aeroplanes concerned. The correction factor is
obtained by multiplying the average eyeattenna height of those aeroplanes

by the cotangent of the approach angle. However, the distance shall be such that
in no case shall the wheel clearance over the threshold be lower than that
specified in column (3) of Table &

Note See Regulation 156 for specifications on aiming point marking.
Guidance on the harmonization of PAPI, ILS and/or MLS signals is
contained in the Aerodrome Design Manual (Doc 9157), Part 4.

Where a wheel clearance, greater than that specified in a) abovaiieddqr
specificaircraft, this can be achieved by increasing D1

Distance D1 shall be adjusted to compensate for differences in elevation
between the lensentersof the light units and the threshold

To ensure that units are mounted as lowpassible and to allow for any
transverse slopesmall height adjustments of up to 5 cm between units are
acceptable. A lateral gradient ngiteater than 1.25 per cent can be accepted
provided it is uniformly applied across the units.

A spacing of 6 m (xIn) between PAPI units should be used on code numbers
1 and 2. Irsuch an event, the inner PAPI unit shall be located not less than 10
m (1 m) from the runway edge. Noieducing the spacing between light units
results in a reduction in usable range @ $ystemand

The lateral spacing between APAPI units may be increased to 9 m (x1 m) where
greaterrange is required or later conversion to a full PAPI is anticipated. In the
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latter case, thmner APAPI unit shall be located 15 m (1 m) from the runway

edge

PAP| WING BAR THRESHOLD

The height of the pilotds eye above
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 thehreshold may be achieved by increasing theaurse sector from

20 to 30. The setting angles for a 3° glide slope would then be 2°25, 2°45, 3°15
and 3°35.

| I
APAPI WING BAR THRESHOLD

Bd 3° APAPIILLUSTRATED
Figure 5-20. Light Beams and Angle of Elevation Settingf PAPI and APAPI

Table5-2 -Whed Clearance Over Threshold for PAPI and APAPI

Eye-to-wheelheight of Requiredvheelclearance Minimum wheel
agoplanein theappoach (metres)P clearancémetres)©

configuratior? @) 3)
)

up to hut not including 3m 6 3d

3 m up tobut ot including5 9 4
m

5 m up tobut ot including8 9 5
m

8 m up tobut rot including 14 9 6
m
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116.

(8)

(9)

(10)

(11)

(12)

(13)

(14)

(15)

(16)

(17)

(18)

(19)

In selectingthe eye-to-wheelheightgroup,only agoplanesmeantto usethe systemon
aregularbasisshallbe consideed. Themost denandingamongstsuchaegoplanesshall
detemine theeye-to-wheelheightgroup.

Where practicable the desired wheel clearances shown in column (2) shall be provided.

The wheel clearances shown in column gBall be provided, unless the threshold is
displaced.

When a reduced wheel clearance is provided at a displaced threshold it shall be ensured
that the corresponding desired wheel clearance specified in column (2) shall be available
when an aeroplane at tt@p end of the ey&-wheel height group choseverflies the
extremity of the runway.

This wheekleaance may bereducedo 1.5 m onrunways usedmainly by light-weight
nonturbojetaeoplanes.

The system shall be suitable for both day and regktations.

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 not
more than 36

At full intensity the red light shall have a Y @alinate not exceeding 0.320.

The light intensity distribution of the light units shall be as shown in Fourth Schedule,
Figure A223.

Suitable intensity control shall be provided so as to allow adjustment to meet the
prevailing conditions and to avoid déing the pilot during approach and landing

Each light unit shall be capable of adjustment in elevation so that the lower limit of the
white part of the beam may be fixed at
and at |l east 4A88006 above the horizont a

The light units shall be so designétbse deposits of condensatiadirt, 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 rech#rdignals

and the elevation of the transition sector.

Approach Slope and Elevation Setting of Light Units

(1)

(2)

3)

The approach slope as defined in Figur205shall be appropriate for use by the
aeroplanes usintpe approach.

When the runway iequipped with an ILS and/or MLS, the siting and the angle of
elevation of the light units shall be such that the visual approach slope conforms as
closely as possible with the glide path of the ILS and/or the minimum glide path of the
MLS, as appropriate.

The angle of elevation settings of the light units in a PAPI wing bar shall be such that,
during an approach, the pilot of an aeroplane observing a signal of one white and three
reds shall clear all objects in the approach area by a safe margin as pes2.abl
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(4)  The angle of elevation settings of the light units in an APAPI wing bar shall be such
that, during an approach, the pilot of an aeroplane observing the lowest on slope signal,
i.e., one white and one red, shall clear all objects in the approadbyaasesafe margin
as per Table 2.

(5) The azimuth spread of the light beam 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 textend above the plane of the obstacle
protection surface and an aeronautical study indicates that the object may adversely
affect the safety of operations.

(6)  The extent of the restriction shall be such that the object remains outside the confines
of the light beam.

(7)  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 each wing bar
change symmetrically at the same time.

117. ObstacleProtection Surfacefor PAPI and APAPI

(1)  Anaerodrome operator shall establish an obstacle protection surface when it is intended
to providea visual approach slope indicator system.

(2) The aerodrome operator shall ensure that, characteristics ob#tacle protection
surface, i.e., origin, divergence, length and slope, correspond to those specified in the
relevant column of Table-8 and in Figure 21.

Table 53 Dimensions and slopes of the obstacle protection surface

Runwaytype/codenumber
Non-instrument Instrument
Code number Code number
Surfacaedimensions 1 2 3 4 1 2 3 4

Lengthof inneredge 60m 80m 150m 150 m 150m 150m 300m 300 m
Distancefrom the

visud approach D1+30 D1+60 D1+60 D1+60 m D1+60 m D1+60 D1+60 D1+60
slope indicator m m m m m m
system®
Divergencgeach
_ 10% 10% 10% 10% 15% 15% 15% 15%
side)

7 500 15000 7500 15000 15
Totd length 7500 m 15000 m 7500 m

mb m mb m 000m
Slope
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Ai Al
pARd i AT0.57° Ai0.57° Ai0.57° Aj0.57°Ai0.57°
(@) 0.57° 0.57°

(b) APARd AT0.9° AT0.9° 1 | AT0.9° AI10.9° I T

(d) No slopehasbeenspecifiedwhere asysemis unlikely to beusedon runwaytype/code
numberindicated.

(d)  Anglesasindicatedin Figure 20.

(e) D1 isthedistanceof thevisualappgoachslopeindicatorsystem from threshold prior to any
displacement to remedy objectpenetation of the OPS(refer Figure 19). The stat of the
OPSis fixed to thevisualappoachslopeindicator systemlocation,suchthatdispla@ment
of thePAPI resultsin anequaldisplacenentof thestat of the OPS.SeeSub Regulatio5)

(e).

b 2 B

(dimensions per Table 5-3)

PAPI

PAPI Threshol‘d
\—\
| < refer ,|
Figure 5-1¢
- -

Section A-A

Figure 5-21. ObstacleProtection Surface for Visual Approach Slope Indicator Systems

(3) New objects or extensions of existing objects shall not be perraitieee an obstacle
protection surface except when, in the opinion of the Authority, the new object or
extension shall be shielded by an existing immovable object.

4) Existing objects above an obstacle protection surface shall be removed except when, in
the opnion of the Authority, the object is shielded by an existing immovable object, or
after aeronautical study it is determined that the object shall not adversely affect the
safety of operations of aeroplanes.
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(5) Where an aeronautical study indicates that astiexj object extending above an
obstacle protection surface may adversely affect the safety of operations of aeroplanes
one or more of the following measures shall be taken:

(@) remove the object;

(b)  suitably raise the approach slope of the system;

(c) reduce the azimuth spread of the system so that the object is outside the confines
of the beam;

(d) displace the axis of the system and its associated obstacle protection surface by
no more than 5°; and

(e suitably displace the system upwind of the threshold such that the object no
longer penetratethe OPS.

118. Circling Guidance Lights

(1)  Circling guidance lights shall be provided when existing approach and runway lighting
systems damot 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 fase
circling approaches.

(2)  The location and number of circling guidance lights shall be adequate to enable a pilot,
as appropriate, to:

@ join the downwind I eg or align and ac
required distanc&om it and to distaguish the threshold in passing; and
(b) keep in sight the runway threshold and/or other features which shall make it
possible to judgéhe turn on to base leg and final approach, taking into account
the guidance provided by othdsual aids.
(3)  Circling guidance lights shall consist of:

(@) lights indicating the extended centre line of the runway and/or parts of any
approach lighting system; or

(b) lights indicating the position of the runway threshold; or

(c) lights indicating the direction or location of thenway; or

(d) or a combination of such lights as is appropriate to the runway under
consideration.

(4)  Circling guidance lights shall be fixed or flashing lights of an intensity and beam spread
adequate for the conditions of visibility and ambient light in whidk intended to
make visual circling approaches.

(5) The flashing lights shall be white, and the steady lights either white or gaseous
discharge lights.

(6) The lights shall be designed and be installed in such a manner that they shall not dazzle
or confuse aippt when approaching to land, taking off or taxiing.

119. Runway Lead-In Lighting Systems
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120.

121.

(1)

(@)

3)

(4)

(5)

(6)

(7)
(8)

A runway leadin lighting system shall be provided where it is desired to provide visual
guidancealong a specific approach path, for reasons suaki@ding hazardous terrain
or for purposes of noise abatement.

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 may be sighted from the
preceding group.

The inteval between adjacent groups shall not exceed approximately 1600 m.

A runway leadin lighting system shall extend from a point as determined by the
Authority, up to a point where the approach lighting system, where provided, or the
runway or the runway ligting system is in view.

Each group of lights of a runway leadlighting system shall consist of at least three
flashing lights in a linear or cluster configuration.

The system may be augmented by steady burning lights where such lights shall assist
in identifying the system.

The flashing lights shall be white, and the steady burning lights gaseous discharge lights

Where practicable, the flashing lights in each group shall flash in sequence towards the
runway.

Runway Threshold Identification Lights

(1)

(2)

3)

(4)

Runway threshold identification lights shall be installed as follows:

(@) at the threshold of a ngprecision approach runway when additional threshold
conspicuityis necessary or where it is not practicable to provide other approach
lighting aids; and

(b)  where a runway threshold is permanently displaced from the runway extremity
or temporarily displaced from the normal position and additional threshold
conspicuity isnecessary.

Runway threshold 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

Runway threshold identification lights shall lflashing white lights with a flash
frequency between 60 and 120 per minute.

The lights shall be visible only in the direction of approach to the runway.

Runway Edge Lights

(1)

(2)

3)

An aerodrome operator shall provide Runway edge lights for a rumtesnded for use
at night orfor a precision approach runway intended for use by day or night.

Runway edge lights shall be provided on a runway intended for-odikevith an
operatingminimum below an RVR of the order of 800 m by day

Runwayedge lights shall be placed along the full length of the runway and shall be in
two parallel rows equidistant from tleenterline.
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122.

4) Runwayedge lights shall be placed along the edges of the area declared fothese as
runwayor outside the edges tife area at a distance of not more than 3 m.

(5)  Wherethe width of the area which may be declared as runway exceeds 60 m, the
distancebetween the rows of lights shall be determined taking into account the nature
of the operationshe light distributon characteristics of the runway edge lights, and
other visual aids serving the runway.

(6) The lights shall be uniformly spaced in rows at intervals of not more than 60an for
instrumentrunway, and at intervals of not more than 100 m for ainstmument
runway.

(7)  Thelights on opposite sides of the runway axis shall be on lines at right angles to that
axis.

(8) At intersections of runways, lights may be spaced irregularly or omitted, provided that
adequate guidance remains available to the pilot.

9) Runwayedge lights shall be fixed lights showing variable white, except that:

€) 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)  asection of the lights 600 m or ofleird of the runway length, whichever is the
less, at the remote end of the runway from the end at which theffake is
started, may show yellow.

(10) The runway edge lights shall show at all angles in azimuth ssacg to provide
guidance ta pilot landing or taking off in either direction and when the runway edge
lights areintended tgrovide circling guidance, they shall show at all angles in azimuth

(11) In all angles of azimuth required in Sub regulation (8) above, runway edge lights shall
show at angles up to 15° above the horizontal with an intensity adequate for the
conditions of visibility and ambient light in which use of the runway for -afker
landing is intended

(12) In any case, the intensity shall be at least 50 cd except that at an aerodrome without
extraneoudighting, the intensity of the lights may be reduced to not less than 25 cd to
avoid dazzling the pilot.

(13) Runwayedge lights on a precision approach runway shall be in accordance with the
Specificationof Fourth Schedule, Figure A2 or A210.

Runway Threshold and Wing Bar Lights

(1) Runway threshold lights shall be provided for a runway equippedramtivay edge
lights excepton a norinstrument or noiprecision approach runway where the
threshold is displaced and wibgr lights are provided.

(2)  Whena threshold is at the extremity of a runway, the threshold lights shall be placed in
a row atright angles to the runway axis as near to the extremity of the runway as
possible and, in any casegt more than 3 m outside the extremity.
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3)

(4)

()

(6)

(7)

(8)

(9)

(10)

(11)

(12)

(13)

Whena threshtd is displaced from the extremity of a runway, threshold lights shall be
placed ina row at right angles to the runway axis at the displaced threshold.

Thresholdighting shall consist of:

€) on a noninstrument onon-precision approach runway, at least six lights;

(b)  on a precision approach runway category |, at least the number of lights that
shall be requiredvhere the lights were uniformly spaced at intervals of 3 m
between the rows of runway edgghts; 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.

Thelights prescribed in Sub regulation (4) (a) and (b) shall be either:

(@) equally spaceddiween the rows of runway edge lights; or

(b)  Symmetrically disposed about the runwagnterline in two groups, with the
lights uniformly spaced in each group and with a gap between the groups equal
to the gauge of the touchdown zone marking or lighting, where such is provided,
or otherwise not more than half the distance between the rowsvedywsdge
lights.

Wing bar lights shall be provided on a precision approach runway when additional
conspicuity isconsidered desirable.

Wing bar lights shall be provided on a nmstrument or noiprecision approach
runway whereahe threshold islisplaced and runway threshold lights are required, but
are not provided.

Wing bar lights shall be symmetrically disposed about the runway center line at the
threshold inwo groups, i.e., wing bars.

Eachwing bar shall be formed by at least five lights extending at least 10 m outward
from, and aAt right angles to, the line of the runway edge lights, with the innermost
light of each wing bain theline of the runway edge lights.

Runway thresholdrad wing bar lights shall be fixed unidirectional lights showing green
in thedirection of approach to the runway.

The intensity and beam spread of the lights shall be adequate for the conditions of
visibility andambient light in which use of the runway is intended

Runwaythreshold lights on a precision approach runway shall be in accordance with
thespecifications of Fourth Schedule, Figure-32

Thresholdwing bar lights on a precision approach runway shall be in accordance with
the specifications of Fourth Schdey Figure A24.

Runway End Lights

(1)

(2)

3)

Runway end lights shall be provided for a runway equipped with runway edge lights
and shall be in accordance with the specifications of Fourth Schedule Fggre 5

Runway end lights shall be placed olime at right angles to the runway axis as near to
the end of the runway as possible and, in any case, not more than 3 m outside the end.

Runway end lighting shall consist of at least six lights. The lights shall be either:
116



124,

(4)

(5)

(6)

(7)

(@) equally spaced between the rosisunway edge lights, or

(b)  symmetrically disposed about the runway centre line in two groups with the
lights uniformly spaced in each group and with a gap between the groups of not
more than half the distance between the rows of runway edge lights.

For a pecision approach runway category lll, the spacing between runway end lights,
except between the two innermost lights where a gap is used, shall not exceed 6 m.

Runway end lights shall be fixed unidirectional lights showing red in the direction of
the runwg and the intensity.

The intensity and beam spread of the lights shall be adequate for the conditions of
visibility and ambient light in which use of the runway is intended.

Runway end lights on a precision approach runway shall be in accordanchaevith
specifications of Fourth Schedule, Figure-82

Runway Centre Line Lights

(1)

(2)

3)

(4)

(5)

(6)

(7)

Runway centre line lights shall be provided on a precision approach runway category
Il

Runwayenterline lights shall be provided on a precision approach runway category I,
particularly when the runway is used by aircraft with high landing speeds or where the
width between the runway edge lights is greater than 50 m.

Runwaycenterline lights shall be pvided on a runway intended to be used fortake
off with an operating minimum below an RVR of the order of 400 m.

Runwaycenterline lights shall be provided on a runway intended to be used for take
off with an operating minimum of an RVR of the order of 400 m or higher when used
by aeroplanes with a very high ta&#f speed, particularly where the width between the
runway edge ghts is greater than 50 m.

Runwaycenterline lights shall be located along thenterline of the runway, except
that the lights may be uniformly offset to the same side of the ruogragiine by not

more than 60 cm where it is not practicable to lecaem along theenterline. The
lights shall be located from the threshold to the end at longitudinal spacing of
approximately 15 m.

Where the serviceability level of the runwagnterline lights specified as maintenance
objectives in 290(4) or 290(13s appropriate, can be demonstrated and the runway is
intended for use in runway visual range conditions of 350 m or greater, the longitudinal
spacing may be approximately 30 m.

Centre line guidance for tal@df from the beginning of a runway to a dispdc
threshold shall be provided by:

(@) an approach lighting system where its characteristics and intensity settings
afford the guidanceequired during takeff and it does not dazzle the pilot of
an aircraft taking off;
(b) runway centre 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 characteristics and intensity
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126.

(8)

(9)

setting afford the guidanaequired during takeff without dazzling the pilot
of an aircraft taking off:

(d)  where necessary, provision shall be made to extinguish those centre line lights
specified in b)r reset the intensity of the approach lighting system or barrettes
when the runway is beingsed for &nding and in no case shall only the single
source runway centre line lights show fréine beginning of the runway to a
displaced threshold when the runway is being used for landing.

Runway 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
that for runways lesthan 1 800 m in length, the alternate red and variable white lights
shall extend from the migdoint of the runway usable for landing to 300 m from the
runway end.

Runway centerline lights shall be in accordance with the specifications of Fourth
Schedule, Figure AB or A2-8.

Runway Touchdown Zone Lights

(1)

(2)

3)

(4)

(5)
(6)

(7)
(8)
(9)

Touchdown zone lights shall be provided in the touchdown zone of a precision approach
runwaycategory Il onll.

Touchdown zone lights shall extend from the threshold for a longitudinal distance of
900 m, 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 shalbe formed by pairs of barrettes symmetrically located about the
runway centre line.

The lateral spacing between the innermost lights of a pair of barrettes shall be equal to
the lateral spacing selected for the touchdown zone marking.

The longitudinal speing between pairs of barrettes shall be either 30 m or 60 m.

A barrette shall be composed of at least three lights with a spacing between the lights
of not more than 1.5m.

A barrette shall not be less than 3 m nor more than 4.5 m in length.
Touchdown zaoe lights shall be fixed usdirectional lights showing variable white.

Touchdown zone lights shall be in accordance with the specifications of FigtirénA2
the Fourth Schedule to these regulations.

Simple Touchdown Zone Lights

(1)

(2)

Except where Touchdown Zone Lights are provided, at an aerodrome where the

approach angle is greater than 3.5 degrees and/or the Landing Distance Available
combined with other factors increases the risk of an overrun, Simple Touchdown Zone
Lights shall be providik

Simple Touchdown Zone Lights shall be a pair of lights located on each side of the
runway centerline0.3 metersbeyond the upwind edge of the final Touchdown Zone
Marking.
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3)

(4)

(5)

(6)

(7)

The lateral spacing between the inner lights of the two pairs of khlals be equal 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.

Where provided on a runway thout TDZ markings, Simple Touchdown Zone lights
shall be installed in such a position that provides the equivalent TDZ information.

Simple Touchdown Zone Lights shall be fixed unidirectional lights showing variable
white, aligned so as to be visible tetpilot of a landing aeroplane in the direction of
approach to the runway

Simpletouchdown zone lights shall be in accordance with the specifications in Fourth
ScheduleFigure A25.
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Figure 5-23. ExampleOf Approach and Runway Lighting for Runway with Displaced

Thresholds
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Figure 5-24. SimpleTouchdown Zone Lighting

Rapid Exit Taxiway Indicator Lights

(1)

(2)

3)

(4)

An aerodrome operator shall provide Rapid exit taxiway indicator lights on a runway
intended for use in runway visual range condition less than value of 350 m and / or
where the traffic density iseavy.

Rapid exit taxiway indicator lights shall not be displayed in the event of any lamp failure

or other failure that prevents the display of the light pattern depicted in Fip&reii
full.

Point of

tangency
g \ » 100 m ol 100m , 100m
z \ > <
' e 60m
- — > J A
+ ""“
- “r

RETILs
2mlateral ‘
spacing s 2m |

'
-”—Runway centre line

Figure 5-25. RapidExit Taxiway Indicator Lights (RETILS)

A set of rapid exit taxiway indicator lights shall be located on the runway on the same
side of the runwagenterline as the associated rapid exit taxiway and in each set, the
light shall be located 2 m apart andght nearest to the runwaenterline shall be
displaced 2 m from the runwagnterline.

Where more than one rapid exit taxiway exits on a runway, the set of rapid exit taxiway
indicator light for each exit shall not overlap when displayed.
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120.

()

(6)

(7)

Rapid exit taiway indicator lights shall be fixed unidirectional yellow lights, aligned
S0 as to be visible to the pilot of a landing aeroplane in the directional of approach to
the runway.

Rapid exit taxiway indicator lights shall be in accordance withsgreifications in
Fourth Schedule, Figure A2 or Figure A27, as appropriate.

Rapid exit taxiway indicator lights shall be supplied with power on a separate circuit to
other runway lighting so that they may be used when other lighting is switched off.

Stop-Way Lights

(1)
(2)

3)

(4)

Stopway lights shall be provided for a sty intended for use at night.

Stopway lights shall be placed along the full length of the stay and shall be in
two parallel rows that are equidistant from temterine and coincident with the rows
of the runway edge lights.

Stopway lights shall also be provided across thé eha stopway on a line at right
angles to the steway axis as near to the end of the stegy as possible and, in any
case, not more than 3 m outside the end.

Stop waylights shall be fixed unidirectional lights showing red in the direction of the
runway.

Taxiway Centre Line Lights

(1)

(2)

3)

(4)

(5)

An aerodrome operator shall provide Taxiway centre line lights on an exit taxiway and
apronintended for use in runway visuange conditions less than a value of 350 m in
such a manner as to provide continuous guidance between the runway centre line and
aircraft stands, except that these lights need not be provided where the traffic density is
light and taxiway edge lights améntre line marking provide adequate guidance.

The aerodrome operator shall provide Taxiway center line lights on a taxiway intended
for use at night in runway visual range conditions of 350 m or greater, and particularly
on complex taxiway intersections and exit taxiways, except that these lightaateed

be provided where the traffic density is light and taxiway edge lightcamigrline
marking provide adequate guidance

The aerodrome operator shall provide Taxiway center line lights on an exit taxiway,
taxiway and apron in all visibility conditionshere specified as components of an
advanced surface movement guidance and control system in such a manner as to
provide continuous guidance between the runeeayerine and aircraft stands.

The aerodrome operator shall provide Taxiway center lineslighta runway forming

part of a standard taxoute and intended for taxiing in runway visual range conditions
less than a value of 350 m, except that these lights need not be provided where the traffic
density is light and taxiway edge lights aoeénterline marking provide adequate
guidance.

The aerodrome operator shall provide taxiway center line lights in all visibility
conditions on a runway forming part of a standard taxi route where specified as
components of an advanced surface movement guidanamaindl system.
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(6)

(7)
(8)

(9)

(10)

(11)

(12)

(13)

(14)

(15)

Taxiway centerline lights on a taxiway other than an exit taxiway and on a runway
forming part of a standard tasoute shall be fixed lights showing green with beam
dimensions such that the light is visible only from aeroplanes ontbeimicinity of

the taxiway

Taxiway center line lights on an exit taxiway shall be fixed lights.

Alternate taxiwaycenterine lights shall show green and yellow from their beginning
near the runwagenterine to the perimeter of the ILS/MLS criticadfssitive area or

the lower edge of the inner transitional surface, whichever is farthest from the runway;
and thereafter all lights shall show green.

The first light in the exitenterdine shall always show green and the light nearest to
the perimeter sl always show yellow.

Where it is necessary to denote the proximity to a runway, taxiemaierline 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 tinmansitional surface,
whichever is farthest from the runway, to the runway and continue alternating green
and yellow until:

(@) their end point near the runwagnterine; or

(b) in the case of the taxiwayentedine lights crossing the runway, to the opposite
perimeter of the ILS/MLS critical/sensitive area or the lower edge of the inner
transitional surface, whichever is farthest from the runway.

Where higher intensities are required, from an operational pdbintew, taxiway
centerline lights on rapid exit taxiways intended for use in runway visual range
conditions less than a value of 350m shall be in accordance with the specifications
prescribed by these regulations.

The number of levels of brilliancy settys for these lights shall be the same as that for
the runwaycenterine lights.

Where taxiwaycenterline 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 n bright daytime conditions, taxiwagenterline lights shall be in
accordance with these Regulations.

Taxiwaycenteiline lights shall normally be located on the taxiveaytedine marking,
except that they may be offset by not more than 30cm wheredt ipracticable to
locate them on the marking.

Taxiway center line lights shall be in accordance with the specifications of:

(@) Fourth Schedule, Figure A2, A213, or A214, for taxiways intended for use
in runwayvisual range conditions of less than a value of 350 m; and
(b) Fourth Schedule, Figure AD5 or A216, for other taxiways.

Taxiway Centre Line Lights on A Straight Section of a Taxiway

(1)

Taxiway centre line lights on a straight section of a taxiway shall be spaced at

longitudinalintervals ofnot more than 30 m, except that:
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(2)

(@)

(b)
(©)

(d)

(€)

larger intervals not exceeding 60 m may be weex because of the prevailing
meteorologicatonditions, adequatguidance is provided by such spacing;
intervals less than 30 m shall be provided on short straight sections; and

on a taxiway intended for use in RVR conditions of less than a value of 350 m,
the longitudinal spacing shall not exceed 15 m.

Taxiway centre line lights on a taxiway curve shall continue from the straight
portion of thetaxiway at a constant distance from the outside edge of the
taxiway curve. The lights shall be spaced at intervals such that a clear indication
of the curve is mvided.

on a taxiway intended for use in RVR conditions of less than a value of 350 m,
the lights on aurve shall not exceed a spacing of 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.

Spacings on curves that have been found suitable for a taxiway intended for use in RVR
conditions of 350 m or greater are:

Curve radius Light spacing
up to 400 m 7.5m
401 m to 899 m 15m
900 m or greater 30m

131 Taxiway Centre Line Lights on Rapid Exit Taxiways

(1)

(2)

Taxiway centre line lights on a rapid exit taxiway shall commence at a point at least 60
m before the beginning of the taxiway centre line curvecantinue beyond the end of

the curve to a point on the centre line of the taxiway where an aeroplane can be expected
to reach normal taxiing speed. The lights on that portion parallel to the runway centre
line shall always be at least 60 cm from any rowuofvay centre line lights, as shown

in Figure 527.

The lights shall be spaced at longitudinal intervals of not more than 15 m, except that,
where runwayentetine lights are not provided, a greater interval not exceeding 30 m
may be used.
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Tolerances for offset runway centre line lights and
taxiway centre line lights to maintain 60 cm separation.

Figure 5-27. OffsetRunway and Taxiway Centre Line Lights

Taxiway Centre Line Lights on Other Exit Taxiways

(1)

(2)

Taxiway centre line lights on exit taxiways other than rapid exit taxiways shall
commence ahe point where the taxiway centre line marking begins to curve from the
runway centre line, and follow the curved taxiway centre line marking at least to the
point where the marking leaves the runway and the first light shall be at least 60 cm
from any rav of runway centre line lights.

The lights shall be spaced at longitudinal intervals of not more than 7.5 m.

Taxiway Centre Line Lights on Runways

Taxiway centre line lights on a runway forming part of a standarer¢aé and intended for
taxiing in runway visual range conditions less than a value of 350 m shall be spaced at
longitudinal intervals not exceeding 15 m.

Taxiway Edge Lights

(1)

(2)

3)

Taxiway edge lights shall be provided at the edges of a holding bay, apron, among
others intendedor use at night and on a taxiway not provided with taxiway centre line
lights and intended for use at night, except that taxiway edge lights need notidegrov
where, considering the nature of the operations, adequate guidance can be achieved by
surface illumination or other means.

Taxiway edge lights shall be provided on a runway forming part of a standardusei
and intended for taxiing at night whehe runway is not provided with taxiwagnter
line lights

(@) Taxiway edge lights on a straight section of a taxiway and on a runway forming
part of astandard taxroute shall be spaced at uniform longitudinal intervals of
not more than 60 m.

125



135.

136.

(4)

(5)

(6)

(7)

(8)

(b)  The lights on a curve shall be spaced at intervals less than 60 m so that a clear
indicationof thecurve is provided.

Taxiway edge lights on a holding bagpron, etc. shall be spaced at uniform
longitudinal intervals of not more than 60 m.

Taxiway edge lights on a runway turn pad shall be spaced at uniform longitudinal
interval of not more than 30m.

The lights shall be located as nearpaacticable to the edges of the taxiway, runway
turn pad, holding bay, apron or runway, etc. or outside the edges at a distance of not
more than 3 m.

(@ Taxiway edge lights shall be fixed lights showing blue.

(b)  The lights shall show up to at least 76bae the horizontal and at all angles in
azimuth necessary to provide guidance to a pilot taxiing in either direction.

(c) At an intersection, exit or curve the lights shall be shielded as far as practicable
so that they cannot be seen in angleszahuth in which they may be confused
with other lights.

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°.

Runway Turn Pad Lights

(1) Runway turn pad lightshall be provided for continuous guidance on a runway turn pad
intended for use in runway visual range conditions less than a value of 350 m, to enable
an aeroplane to complete a i@€gree turn and align with the runway centre line.

(2)  Runway turn pad lightshall be provided on a runway turn pad intended for use at night.

(3) Runway turn pad lights shall normally be located on the runway turn pad marking,
except that they may be offset by not more than 30 cm where it is not practicable to
locate them on the mkng.

(4) Runway turn pad lights on a straight section of the runway turn pad marking shall be
spaced at longitudinal intervals of not more than 15 m.

(5) Runway turn pad lights on a curved section of the runway turn pad marking shall not
exceed a spacing of 7.5 m

(6) Runway turn pad lights shall be unidirectional fixed lights showing green with beam
dimensions such that the light is visible only from aeroplanes on or approaching the
runway turn pad.

(7) Runway turn pad lights shall be in accordance with the specifisatbtbnFourth
Schedule, Figure A23, A214 or A215, as appropriate.

Stop Bars

(1) A stop bar is intended to be controlled either manually or automatically by air traffic

services.
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(2)

3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

(11)

(12)

(13)

A stop bar shall bprovided at every runwalgolding position serving a runway when
it is intended that the runway shall be used in runway visual range conditions less than
a value 550 m, except where:

€) appropriate aids and procedures are available to assist in preventwveyiead
incursions of traffic onto the runway; or

(b)  operational procedures exist to limit, in runway visual range conditions less than
a value of 550 m, the number of:
(@) aircraft on the manoeuvring area to one at a time; and
(b)  vehicles on the manoeuvring area to the essential minimum.

Where there is more than one stop bar associated with a taxiway/runway intersection,
only one shall be illuminated at any given time

A stop bar shall be provided at an intermediate holgogjtion when it is desired to
supplement markings with lights and to provide traffic control by visual means

Stop bars shall be located across the taxiway at the point where it is desired that traffic
stops and where the additional lights are provideske lights shall be located not less
than 3 m from the taxiway edge.

Stop 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
runway-holding position.

A pair of elevated lights shall be added to each end of the stop bar where the in
pavement stop bar | ights might be obscu
or where a pilot may be required to stop the aircraft in a positiaiose to the lights

that they are blocked from view by the structure of the aircraft.

Stop bars installed at a runwhglding position shall be unidirectional and shall show
red in the direction of approach to the runway

Where the additional lights speeifl by the Authority are provided, these lights shall
have the same characteristics as the lights in the stop bar, but shall be visible to
approaching aircraft up to the stop bar position

Theintensity in red light and beam spreads of stop bar lights shall be in accordance
with the specificationsin Fourth Schedule, Figures A2 through A216, as
appropriate.

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 or in bright daytime conditions, the intensity in red light and beam spreads
of stop bar lights shall be in accordance with the specifications of Fourth Schedule,
Figure A217, A218 or A219

Wherea wide beam fixture is reqlired, the intensity in red light and beam spreads of
stop balightsshall be in accordance with theegifications of Fourth Schedule, Figure
A2-17 or A219

Thelighting circuit shall be designed so that:
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138.

(@)  stop bars located across entrance taxiways are selectively switchable;

(b)  stop bars located across taxiways intended to be used oyt ésxiways are
switchableselectively or in groups;

(c) when a stop bar is illuminated, any taxiway centre line lights installed beyond
the stop bashall be extinguished for a distance of at least 90 m; and

(d) stop bars are interlocked with the taay centre line lights so that when the
centreline lightsbeyond the stop bar are illuminated the stop bar is extinguished
and vice versa.

Intermediate Holding Position Lights

(1)

(2)

3)

(4)

Except where a stop bar has been instailleeimediate holding position lights shall be
providedat an intermediate holding position intended for use in runway visual range
conditions less thanwalue of 350 m.

Intermediateholding position lights shall be provided at an intermediate holding
positionwherethere is no need for steand-go signals as provided by a stop bar.

Intermediateholding position lights shall be located along the intermediate holding
positionmarking at a distance of 0.3 m prior to the marking

(@) Intermediate holding position lights shall consist of three fixed unidirectional
lights showingyellow in the drection of approach to the intermediate holding
position with a lightdistribution similar to taxiwayenterline lights where
provided.

(b)  The lights shall be disposed symmetrically about and at right angle to the
taxiway centre line, witimdividual lights spaced 1.5 m apart.

Runway Guard Lights

(1)

(2)

3)
(4)

(5)

(6)

Runway guard lights, Configuration A, shall be provided at each taxiway/runway
intersection associatedth a runway intended for use in:

(@) runway visual range conditions less thavadue of 550 m where a stop bar is
not installed; and

(b) runway visual range conditions of values between 550 m and 1 200 m where the
traffic density is heavy

As part of runway incursion prevention measures, runway guard lights, Configuration
A or B, shall ke provided at each taxiway/runway intersection where runway incursion
hot spots have been identified, and used under all weather conditions during day and
night.

Configuration B runway guard lights shall not be collocated with a stop bar.

Where more than one runwéiplding positions exist at a runway/taxiway intersection,
only the set of runway guard lights associated with the operational rumel@ing
position $fall be illuminated.

Runway guard lights, Configuration A, shall be located at each side of the taxiway on
the holding side of the runwayolding position marking.

Runway guard lights, Configuration B, shall be located across the taxiway on the
holding stde of the runwasholding position marking.
128



(7)
(8)

(9)

(10)

(11)

(12)

(13)

(14)

(15)

(16)

- A pair of unidirectional, - — Unidirectional flashing
flashing yellow lights yellow lights spaced at
intervals of 3 m

Configuration A Configuration B

Figure 5-29. RunwayGuard Lights

Runway guard lights, Configuration A, shall consist of two pairs of yellow lights

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 prevent sunlight from entering the lens without interfering with the function of the
fixture shall be located above each lamp

Runway guard lights, Configuratid® shall consist of yellow lights spaced at intervals
of 3 m across the taxiway

The light beam shall be unidirectional and shall show yellow in the direction of
approach to the runwayolding position.

The intensity in yellow light and beam spreads difitsgof Configuration A shall be in
accordance with the specifications in Fourth Schedule, Figu24A2

Where runway guard lights are intended for use during the day, the intensity in yellow
light and beam spreads of lights of Configuration A shall becao@ance with the
specifications in Fourth Schedule, Figure-22.

Where runway guard lights are specified as components of an advanced surface
movement guidance and control system where higher light intensities are required, the
intensity in yellow lighh and beam spreads of lights of Configuration A shall be in
accordance with the specifications in Fourth Schedule, Figuw25A2

The intensity in yellow light and beam spreads of lights of Configuration B shall be in
accordance with the specificationsHaurth Schedule, Figure AR2.

Where runway guard lights are intended for use during the day, the intensity in yellow
light and beam spreads of lights of Configuration B shall be in accordance with the
specifications in Fourth Schedule, Figure-22

Where runway guard lights are specified as components of an advanced surface
movement guidance and control system where higher light intensities are required, the
intensity in yellow light and beam spreads of lights of Configuration B shall be in
accordance wit the specifications in Fourth Schedule, Figure282
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130.

140.

(17) The lights in each unit of Configuration A shall be illuminated alternately.

(18) For Configuration B, adjacent lights shall be alternately illuminated and alternative
lights shall be illuminated in unison

(19) The lights shall be illuminated between 30 and 60 cycles per minute and the light
suppression and illumination periods shall be equal and opposite in each light.

Apron Floodlighting

(1)  Apron floodlighting shall be provided on an apron and designated isolated aircraft
parkingposition intended to be used at night.

(2) (@  Apron floodlights shall be located so as to provide adequate illumination on all
apron service areas, with a minimum of glare to pilots of aircraft in flight and
on the ground, aerodrome and apron controllers, and personnel on the apron.

(b)  The arrangement and aiming of floodlights shall be such that an aircraft stand
receives lighfrom two or more directions to minimize shadows.

(3)  The spectral distribution of apron floodlights shall be such that the colours used for
aircraft marking connected with routine servicing, and for surface and obstacle marking,
can be correctlydentified.

(4)  The average illuminance shall be at least the following:

Aircraft stand:
(@) horizontal illuminance 20 lux with a uniformity ratio (average to minimum) of
not more than 4 to 1; and

(b)  vertical illuminance 20 lux at a height of 2 m above #pegon in relevant
directions.Other apron areaand

(c) horizontal illuminancé® 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.

Visual Docking Guidance System

(1) A visual docking guidance system shall be provided when it is intended to indicate, by
a visual aid,the precise positioning of an aircraft on an aircsaftndsand other
alternative means, such as marshallers, are not practicable.

(2)  The system shafirovide both azimuth and stopping guidance.

(3)  The azimuth guidance unit and the stopping position indicator shall be adequate for use
in all weather, visibility, background lighting and pavement conditions for which the
system is intended both by day andhtjdut shall not dazzle the pilot.

4) The azimuth guidance unit and the stopping position indicator shall be of a design such
that:

(@) a clear indication of malfunction of either or both is available to the pilot; and
(b)  they can be turned off.

(5)  The azimth guidance unit and the stopping position indicator shall be located in such
a way that there is continuity of guidance between the aircraft stand markings, the
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141.

142.

(6)

(7)

(8)

aircraft stand manoeuvring guidance lights, where present, and the visual docking
guidance syem.

The accuracy of the system shall be adequate for the type of loading bridge and fixed
aircraft servicing installations with which it is to be used

The system shall be usable by all types of aircraft for which the aircraft stand is
intended, preferaplwithout selective operation

Where selective operation is required to prepare the system for use by a particular type
of aircraft, then the system shall provide an identification of the selected aircraft type
to both the pilot and the system operatomaseans of ensuring that the system has
been set properly.

Azimuth Guidance Unit

(1)

(2)

3)

(4)

The azimuth guidance unit shall be located on or close to the extension of the stand
centre lineahead of the aircraft so that its signals are visible froncdlogpit of an
aircraft throughout thelocking manoeuvre and aligned for use at least by the pilot
occupying the left seat.

The azimuth guidance unit shall be aligned for use by the pilots occupying both the left
and right seats.

The azimuth guidance unithall provide unambiguous left/right guidance which
enables the pilot to acquire and maintain the-iedohe without over controlling.

When azimuth guidance is indicated by colour change, green shall be used to identify
thecenterline and red for deviatns from thecenterine.

Stopping Position Indicator

(1)

(2)

3)

(4)

(5)

(6)

The stopping position indicator shall be located in conjunction with, or sufficiently
close to, the azimuth guidance unit so that a pilot can observe both the azimuth and stop
signals without turning the head.

The stopping position indicator shall be usable at least by the pilot occupying the left
seat.

The stopping position information provided by the indicator for a particular aircraft type
shall account for thanticipated range of variations in pilot eye height and/or viewing
angle.

The stopping position indicator shall show the stopping position for the aircraft for
which guidance is being provided, and shall provide closing rate information to enable
the pilotto gradually decelerate the aircraft to a full stop at the intended stopping
position

The stopping position indicator shall provide closing rate information over a distance
of at least 10 m

When stopping guidance is indicated by color change, gredrbshaged to show that

the aircraft can proceed and red to show that the stop point has been reached, 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.
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143, AdvancedVisual Docking Guidance System

(1)

(2)

3)

(4)

()

(6)

(7)

(8)

An A-VDGS shall be provided where it is operationally desirable to confirm the correct
aircraft type for which guidance is being provided and to indicate the stand centre line
in use, where more than one is provided for

(@) The AVDGS shall be suitable for use by all types of aircraft for which the
aircraft stand is intended.

(b) The AVDGS shall be used only in conditions in which its operational
performance is specified.

(c) The docking guidance information provided byAVDGS shall not conflict
with that provided by a conventional visual docking guidance system on an
aircraft stand where both types are provided and are in operational use. A
method of indicating that the -XDGS is not in operational use or is
unserviceale shall be provided.

The A-VDGS shall be located such that unobstructed and unambiguous guidance is
provided tathe person responsible for, and persons assisting, the docking of the aircraft
throughout the docking manoeuvre.

The A-VDGS shallbe located such that unobstructed and unambiguous guidance is
provided tatheperson responsible for, and persons assisting, the docking of the aircraft
throughout the dockinanoeuvre;

(@) 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;

(d) the direction of azimuth correction needed to correct a displacement from the
stand centre lie;

(e) an indication of the distance to the stop position;

) an indication when the aircraft has reached the correct stopping position; and

(g0 a warning indication where the aircraft goes beyond the appropriate stop
position.

The A-VDGS shall be capable of providing docking guidance information for all
aircraft taxispeeds encountered during the docking manoeuvre.

Thetime taken from the determination of the lateral displacement to its display shall
not result inA deviatian of the aircraft, when operated in normal conditions, from the
standCentreline greater than 1 m.

The information on displacement of the aircraft relative to the stamderline and
distance to thstopping position, when displayed, shall be provided with the accuracy
specified in Table &l.

Symbols and graphics used to depict guidance information shall be intuitively
representative dhe type of information provided.

Informationon the lateral displacement of the aircraft relative to the sTamdreline
shall beprovided at least 25 m jori to the stop position.
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(9) Continuousclosure distance and closure rate shall be provided from at least 15 m prior
to thestopposition.

(10) Whereprovided, closure distance displayed in numerals shall be providecbtier
integers tahe stop posibn and displayed to 1 decimal place at least 3 m prior to the
stop position.

Table 54 A-VDGS Recommended Displacement Accuracy

Maximum Maximum Maximum Maximum
deviation at stof deviation at 9m deviation at 15n] deviation at
_ position (stop areq from stop| from stop| 26m  from
Guidance position position stop position
information
Azimuth +250 mm +340 mm +400 mm 500 mm
Distance +500 mm +1000mm +1300mm Not
specified

(11) Throughout the docking manoeuvre, an appropriate means shall be provided\en the
VDGS to indicate the need to bring the aircraft to an immediate halt. In such an event,
which includes a failure of the-XDGS, no other information shall be displayed.

(12) Provision to initiate an immediate halt to the docking procedure shall beavaitible
to personnel responsible for the operational safety of the stand

(13) The word fAistopso in red characters shall
the dockingmanoeuvre is required.

144. Aircraft Stand Manoeuvring Guidance Lights

(1) Aircraft stand manoeuvring guidance lights shall be provided to facilitate the
positioning ofan aircrafton an aircrafstandson a paved apron or on a-uéng/ant
icing facility intended for use in poor visibility conditions, unless adequate guidance i
provided by other means.

(2)  Aircraft stand manoeuvring guidance lights shall be collocated with the aircraft stand
markings.

(3)  Aircraft stand manoeuvring guidance lights, other than those indicating a stop position,
shall be fixed yellow lights, visible thrghout the segments within which they are
intended to provide guidance.

4) The lights used to delineate lee turning and lea@ut lines shall be spaced at
intervals of not more than 7.5 m on curves and 15 m on straight sections.

(5) The lights indicating a spoposition shall be fixed unidirectional lights showing red.

(6)  The intensity of the lights shall be adequate for the condition of visibility and ambient
light in which the use of the aircraft stand is intended.
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145.

146.

(7)

The lighting circuit shall be designed so ttta lights may be switched on to indicate

that an aircraft stand is to be used and switched off to indicate that it is not to be used.

Road-Holding Position Light

(1)

(@)

3)

(4)

(5)

(6)

(7)

A road-holding position light shall be provided at eaohdholding position serving a
runway when it is intended that the runway shall be used in runway visual range
conditions less than a valoé350 m.

A road-holding position light shall be provided at each rbatting position serving a
runway when it isintended that the runway shall be used in runway visual range
conditions of values betwe&»0 m and 550 m.

A roadholding position light shall be located adjacent to the holding position marking
1.5 m (x0.5n) from one edge of the roaikk., left or right as appropriate to the local
traffic regulations.

The roadholding position light shall comprise:

(@) a controllable red (stop)/green (go) traffic light; or
(b) aflashingred light.

The roadholding position light beam shall heidirectional and aligned so as to be
visible to the driver of a vehicle approaching the holding position.

The intensity of the light beam shall be adequate for the conditions of visibility and
ambient light in which the use of the holding position iemated, but shall not dazzle
the driver.

The flash frequency of the flashimgd light shall be between 30 and 60 flashes per
minute.

No-Entry Bar

(1)

(2)

3)
(4)

(5)

(6)

(7)

A no-entry bar shall be provided across a taxiway which is intended to be used as an

exit onlytaxiway to assist in preventing inadvertent access of traffic to that taxiway.

A no-entry bar shall be located across the taxiway at the end of an exit only taxiway
where it is desired to prevent traffic from entering the taxiway in the wrong direction.

A no-entry bar shall be etocated with a neentry sign and/or a rentry marking.

A no-entry bar shall consist of unidirectional lights spaced at uniform intervals of no
more than 3 m showing red in the intended direction(s) of approach to the runway.

A pair of elevated lights shall be added to each end of thentry bar where the in
pavement no entry bar lights might be

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.

The intensity in red light and beam spreads eéntry bar lights shall be in accordance
with the specifications in Fourth Schedule, Figures-182through A216, as
appropriag.

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
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147.

Signs
148.

(8)

(9)

intensities are required to maintain ground movements at a certain speed in very low
visibilities or in bright daytime conditions, the intensity in red light and beam spreads
of no-entry bar lights shall be in accordance with the specifications of Fourth Schedule,
Figure A217, A2-18 or A219.

Where a wide beam fixture is required, the intensityed light and beam spreads of
no-entry bar lights shall be in accordance with the specifications of Fourth Schedule,
Figure A217 or A219.

Taxiway centedine lights installed beyond the femtry bar, looking in the direction of
the runway, shall noteovisible when viewed from the taxiway.

Runway Status Lights

(1)

(2)

3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

Where provided, RELSs 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 rdnelding position
extending to the edge of the runway. An additional single light shall be placed on the
runway 0.6 m from the runway centre line and aligned with the last two taxiway RELS.

RELSs shall consist of at least five light units and shall be spaced aimum 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 runeeytedine.

Where provided, THLs shall be offset 1.8 m on each side of the ruoaragrline
lights andextend, in pairs, starting at a point 115 m from the beginning of the runway
and, thereafter, every 30 m for at least 450 m.

Where provided, RELs shall consist of a single line of fixed in pavement lights showing
red in the direction of aircraft approacithe runway.

RELs shall illuminate as an array at each taxiway/runway intersection where they are
installed less than two seconds after the system determines a warning is needed.

Intensity and beam spread of RELs shall be in accordance with the spiecificaf
Fourth Schedule, Figures A2 and A214.

Where provided, THLs shall consist of two rows of fixed in pavement lights showing
red facing the aircraft taking off.

THLs shall illuminate as an array on the runway less than two seconds after the system
determines a warning is needed.

Intensity and beam spread of THLs shall be in accordance with the specifications of
Fourth Schedule, Figure A26.

RELs and THLs shall be automated to the extent that the only control over each system
shall be to disable @or both systems.

Provision of Signs

(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 thegegulations.
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(2)

A variable message sign shall be provided where:

(@ the instruction or information displayed on the sign is relevant only during a
certain period of time; and

(b)  there is a need for variable predetermined information to be displayed on the
signto meet the requirements of these regulations.

(3)  Signs shall be frangible. Those located near a runway or taxiway shall be sufficiently
low to preserve clearance for propellers and the engine pods of jet aircraft. The installed
height of the sign shall nokeeed the dimension shown in the appropriate column of
Table 55.

(4)  Signs shall be rectangular, as shown in Figur@® and 531 with the longer side
horizontal.

(5)  The only signs on the movement area utilizing red shall be mandatory instruction signs.

(6) The ingriptions on a sign shall be in accordance with the provisions of the Fifth
Schedule.

Table 55 Location Distances for Taxiing Guidance Signs Including Runway Exit Signs
Sign height (mm) Perpendicular

distance from| Perpendicular

defined distance from

taxivay defined runway

Installe | pavement | pavement edge

Code Face d edge tonear | to near side of

number Legend | (min.) | (max) | side of sign sign
lor2 200 300 700 5-11m 3-10m
lor2 300 450 900 5-11m 3-10m
3or4 300 450 900 11-21'm 8-15m
3or4d 400 600 1100 11-21'm 8-15m
(7)  Signsshall beilluminated in ac@rdance with the provisionsof Third schedulavhen

intended for use:

(@) in runway visual range conditionslessthan a value of 800 m; or

(b)  atnightinassciation with instrument runways; or

(c) atnightin as®ciation with non-ingrument runways where the code number is
3or4.
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Runway designation Indicates a unway-holding position at a runway exdremity
of a rumway extremity

(Example)

Runway designation
of both extremities
of a runway
(Example)

Indicates a rumaay-holding position located at

2 5_ 0 7 taxiway/rumaay intersection other than runway exiremity

Indicates a category | runway-holding position

Category | haold
mnmw 25 (: I at the threshold of rumway 25
(Example)

25
25-07

Indicates a category Il runway-holding position

Catagory Il hold
position 25 CAT ]I at the threshold of runway 25
(Exampie)

Catagory Il hold Indicates a category Il runway-holding
position position at the threshold of rumaay 25
= 25CATII

Catagory Il and IlI Indicates a joint category Il and Il

hold position runway-holding pesition at the
(Example) threshold of runway 25

Category |, Il and Il Indicates a joint category |, Il and Il
hold position runway-holding posibon at the
(Example) threshold of runway 25

NO ENTRY E Indicates that entry to an area is prohibitad

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

«C

RIGHT SIDE
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DIRECTION/LOCATION/DIRECTION

«Co

LOCATION/DIRECTION

LOCATION/RUNWAY VACATED

<APRON

DESTINATION

RUNWAY VACATED/LOCATION

T

G RG2

RUNWAY EXIT

ARG B FHE

LOCATION DIRECTION/LOCATION/DIRECTION/DIRECTION

¢D|«C[REJD~[C>

EN

DIRECTION/DIRECTION/DIRECTION/LOCATION/DIRECTION/DIRECTION/DIRECTION

«2500m

2500m-

INTERSECTION TAKE-OFF

Figure 5-31. Information Signs
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149.

(8)

(9)
(10)

(11)

Signs shall be retneflective and/or illuminated in accordance with the provisions of
the Fifth Schedule when intended for use at night in association wiimstoament
runways where the code number is 1 or 2.

A variable message sign shall show a blank face when negin u

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.

The time interval to change from one message to another on a variable message sign
shall be as short as ptecable and shall not exceed 5 seconds.

Mandatory Instruction Signs

(1)

(2)

3)

(4)

(5)

(6)

(7)
(8)

(9)

(10)

A mandatory instruction sign shall be provided to identify a location beyond which
an aircrafttaxiing or vehicle shall not proceed unless authorized by the aerodrome
control tower.

Mandatory instruction signs shall include runway designation signs, catedb
or Il holding position signs, runwalyolding position signs, roadolding position
signs and NO ENTRY signs.

A patter n -hblding positiom makmng shall be supplemented at a
taxiway/runway intersection or a runway/runway intersection waithunway
designation sign.

A patt er n -hdldhg positiom meaking shall be supplemented with a
category |, Il or Il holding position sign.

A patt er n -hdldng positiom maaking at a runwdnplding position
established in accordance with dgedation 57(3) shall be supplemented with a
runway-holding position sign.

A runway designation sign at a taxiway/runway intersection shall be supplemented
with a location sign in the outboard (farthest from the taxiway) position, as
appropriate.

A NO ENTRY sign shall be provided when entry into an area is prohibited.

A runway designation sign at a taxiway/runway intersection or a runway/runway
intersection shall be located on each side of the ruwhwéding position marking
facing the direction of approatt the runway.

A category |, Il or lll holding position sign shall be located on each side of the
runway-holding position marking facing the direction of the approach to the critical
area.

NO ENTRY sign shall be located at the beginning of the area tdhwvemizance is
prohibited on each side of the taxiway as viewed by the pilot.
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NON-INSTRUMENT, NON-PRECISION, TAKE-OFF RUNWAYS

N

Iy

A
PRECISION APPROACH RUNWAYS
N K y
Y Y
CATEGORY |
A 27 ___{ 27CATI v
A
K y
X
Y
CATEGORY I
(A 27 " 27 A
ZTCATIEZTCAT vy
A
o i r S
Y X
Y
CATEGORY Il
(A 27 [™ 27 AN
27T A 2TCATIT CAT II 'S
A A

Note Distance X is established in accordance with Takie RBistance Y is established
at the edge of the ILS/MLS critical/sensitive area.
Figure 5-32. Examples ofSign Positions at Taxiway/Runway Intersections

(11) A runwayholding position sign shall be located on each side of the ruhwaialyng
position established in accordance with Reg 57 (3) facing the approach to the
obstacldimitation surface or ILS/MLS critical sensitive area, as appropriate.

(12) Mandatory instruction sign shall consist of an inscription in white on a red
background.
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150.

(13)

(14)

(15)

(16)
(17)

(18)

Where, owing to environmental or other factors, the conspicuity of the inscription
on a mandatgrinstruction 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
runway code numbers 1 and 2, and 20 mm in width for runway code numbers 3 and
4,

The inscription on aunway designation sign shall consist of the runway
designations of the intersecting runway properly oriented with respect to the viewing
position of the sign, except that a runway designation sign installed in the vicinity of
a runway extremity may showdhrunway designation of the concerned runway
extremity only.

The inscription on a category 1, Il, 1ll, joint II/IIl or joint I/1I/lIl holding position
sign shall consist of the runway designator followed by CAT I, CAT I, CAT IlI,
CAT I/l or CAT I/lI/1I 1, as appropriate.

The inscription on a NO ENTRY sign shall be in accordance with Figure 26.

The inscription on a runwalyolding position sign at a runwdylding position
established in accordance with Regulation 57 q83ll consist of the taxiway
desigration and a number.

Where installed, the inscriptions/symbol of Figur@zshall be used

Information Sign

(1)

(2)

3)

(4)

(5)

(6)

(7)

(8)

An information sign shall be provided where there is an operational need to identify
by a sign, a specific location, ayuting direction or destinatianformation.

Information signs shall include: direction signs, location signs, destination signs,
runway exit signs, runway vacated signs and intersectiorofflsggns.

A runway exit sign shall be provided where theranoperational need to identify
a runway exit.

A runway vacated sign shall be located at least on one side of the taxiway. The
distance betweethe sign and the centre line of a runway shall be not less than the
greater of the following:

(b)  the distance betvem the center line of the runway and the perimeter of the
ILS/MLS critical/sensitive area; or

(c) the distance between tleenterline of the runway and the lower edge of
the innertransitional surface.

An intersection tak®ff sign shall be provided whehere is an operational need
to indicate the remaining taladf run available TORA for intersection takdfs.

Where necessary, a destination sign shall be provided to indicate the direction to a
specific destination on the aerodrome, such as cargo amadaviation, etc.

A combined location and direction sign shall be provided when it is intended to
indicate routing information prior to a taxiway intersection.

A direction sign shall be provided when there is an operational need to identify the
designdéon and direction of taxiways at an intersection.
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(9)
(10)

(11)

(12)

(13)

(14)

(15)

(16)

(17)

(18)

(19)

(20)

(21)

(22)
(23)

(24)

A location sign shall be provided at an intermediate holding position.

A location sign shall be provided in conjunction with a runway designation sign
except at a runway/runway intersection.

A location sign shall be provided in conjunction with a direction sign, except that
it may be omitted where an aeronautical study indicates that it is not needed.

Where necessary, a location sign shall be provided to identify taxiways exiting an

apron or takvays beyond an intersection.

Where a taxiway ends at an intersec

ti

identify this, a barricade, direction sign and/or other appropriate visual aid shall be

used.

Except as specified in sub regulation (16) and (@4drmation signs shall,
wherever practicable, be located on thelhaiihd side of the taxiway in accordance
with Table 9.

At a taxiway intersection, information signs shall be located prior to the
intersection and in line with the intermediate holdingitpms marking. Where

there is no intermediate holding position marking, the signs shall be installed at

least 60 m from the centre line of the intersecting taxiway where the code numbe
is 3 or 4, and at least 40 m where the code number is 1 or 2.

r

A runway exit sign shall be located on the same side of the runway as the exit is

located (i.e. left or right) and positioned in accordance with Table 9.

A runway exit sign shall be located prior to the runway exit point in line with a
position at least 60 m prioo the point of tangency where the code number is 3 or
4, and at least 30 m where the code number is 1 or 2.

A runway vacated sign shall be located at least on one side of the taxiway. The

distance between the sign and the centre line of a runway shmalt less than the
greater of the following:

Where provided in conjunction with a runway vacated sign, the taxiway location
sign shall be positioned outboard of the runway vacated sign.

An intersection takeff sign shall be located at the Kiand side Dthe entry
taxiway. The distance between the sign and the centre line of the runway shall b
not less than 60 m where the code number is 3 or 4, and not less than 45 m whe
the code number is 1 or 2.

A taxiway location sign installed in conjunction wighrunway designation sign
shall be positioned outboard of the runway designation sign.

A destination sign shall not normally be collocated with a location or direction sign.

An information sign other than a location sign shall not be collocated with a
mandtory instruction sign.

A direction sign, barricade and/or other appropriate visual aid used to identify a
00T66 intersection shall be | ocated
taxiway.
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(25)

(26)

(27)

(28)

(29)

(30)

(31)

(32)

(33)

(34)

(35)

A location sign shall consist of an inscription iellpw on a black background and
where it is a standlone sign shall have a yellow border.

The inscription on a runway exit sign shall consist of the designator of the exit
taxiway and an arrow indicating the direction to follow.

The inscription on a runwavacated sign shall depict the pattern A rumhajding
position marking as shown in Figure 27.

The inscription on an intersection ta@&# sign shall consist of a numerical message
indicating the remaining takeff run available in metres plus an arrow,
appropriately located and oriented, indicating the direction of theatihlees shown

in Figure 27.

The inscription on a destination sign shall comprise an alpha, alphanumerical or
numerical message identifying the destination plus an arrow indicating the
direction to proceed as shown in Figur85h

The inscription on a direction sign shall comprise an alpha or alphanumerical
message identifying the taxiway(s) plus an arrow or arrows appropriately oriented
as shown in Figure-81.

The inscription on a lo¢@n sign shall comprise the designation of the location
taxiway, runway or other pavement the aircraft is on or is entering and shall not
contain arrows.

Where it is necessary to identify each of a series of intermediate holding positions
on the same tawiay, the location sign shall consist of the taxiway designation and
a number.

Where a location sign and direction signs are used in combination:

(@) all direction signs related to left turns shall be placed on the left side of the
location sign, andll direction signs related to right turns shall be placed on
the right side of the location sigexcept thatvhere the junction consists of
one interseang taxiway, the location sign majternatively,be placed on
the lefthand side;

(b)  the direction signs shall be placed such that the direction of the arrows
departs increasinglyrom the vertical with increasing deviation of the
corresponding taxiway;

(d)  an gpropriate direction sign shall be placed next to the location sign where
the direction of thdocation taxiway changes significantly beyond the
intersection; and

(e) adjacent direction signs shall be delineated by a vertical black line as shown
in Figure 531

A 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.

When designating taxiways, use of words such as inner and outdyeshaoided
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151

(36)

(37)

(38)

wherever possible.

When 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.

The use of numbers alone on the manoeuvring area shall be reserved for the
designabn of runways.

Apron stand designators shall not be the same as taxiway designators.

VOR Aerodrome Checkpoint Sign

(1)

(2)

3)

(4)

When a VOR aerodrome checkpoint is established, it shall be indicated by a VOR
aerodromecheckpoint marking and sign.

A VOR aerodrome checkpoint sign shall be located as near as possible to the
checkpoint and sthat the inscriptions are visible from the cockpit of an aircraft
properly positioned on the VO&rodrome checkpoint marking.

A VOR aerodrome checkpoint sign #leonsist of an inscription in black on a
yellow background.

The inscriptions on a VOR checkpoint sign shall be in accordance with one of the
alternativeshown in Figure 28 in which:

(@ VOR is an abbreviation identifying this as a VOR checkpoint;

(b) 116.3 is an example of the radio frequency of the VOR concerned;

(c) 147° is an example of the VOR bearing, to the nearest degree, which
shall be indicated at the VOR checkpoint; and

(d) 4.3 NMis an example of the distance in nautical miles to a DME collocated
with the VCR concerned.
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VOR 116.3 147° |-ooeee VOR 116.3
147°

(A) (B)
Where no DME is collocated with the VOR

VOR 116.3 147° 4.3nm| | VOR 116.3
147° 4. 3NM

(C) (D)
Where a DME is collocated with the VOR

Figure 5-33 VOR Aerodrome Checkpoint Sign

152. Aerodrome Identification Sign

(1)  An aerodrome identification sign shall be provided at an aerodrome where there is
insufficient alternative means of visudeéntification.

(2)  The aerodrome 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.

(3)  The aerodrome identification sign shall consist of the name of the aerodrome.

(4)  The colou selected for the sign shall give adequate conspicuity when viewed
against its background.

(5)  The characters shall have a height of not less than 3 m.
153 Aircraft Stand Identification Signs

(1) Anaircraft stand identification marking shall gpplemented with an aircraft stand
identification sign where feasible.

(2)  An 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.

(3)  An aircraft stand identificatio sign shall consist of an inscription in black on a
yellow background.

154. Road-Holding Position Sign
(1) Aroadholding position sign shall be provided at all road entrances to a runway.

(2) The roadholding position sign shall be located 1.5 m from edge of the road
left or right as appropriate to the local traffic regulations at the holding position.

(3) A roadholding position sign shall consist of an inscription in white on a red
background.

(4)  The inscription on a roadolding position sign shall be ihé national language,
be in conformity with the local traffic regulations and include the following

(@) requirement to stop; and
(b)  where appropriate:
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Markers

155.

1%6.

157.

158.

(c) a requirement to obtain ATC clearance; and

(d) location designator.

(5)  Aroadholding position sign intended farght use shall be retro reflective
or illuminated.

Provision of Markers

Where provided, markers shall be frangible. Those located near a runway or taxiway shall
be sufficiently low to  preserve clearance for propellers and foergae pods of jet
aircratt.

Paved Runways EdgéMarkers

(1)

(2)

3)

(4)

(5)

Markers shall be provided when the extent of an unpaved runway is not clearly
indicated by the appearance of its surface compared with that of the surrounding
ground.

Where runway lights are provided, the markers shall be incorporated in the light
fixtures.

Where there are no lights, markers of flat rectangular or conical shape shall be
placed so as to delimit the runway clearly.

The flat rectangular markers shadive a minimum size of 1 m by 3 m and shall be
placed with their long dimension parallel to the runway Centre line.

The conical markers shall have a height not exceeding 50cm.

Stop Way Edge Markers

(1)

(@)

3)

Where provided, stop way edge markers shall be provided when the extent of a stop
way is not clearly indicated by its appearance compared with that of the surrounding
ground.

The stop wayedge markers shall be sufficiently different from any runway edge
markers used to ensure that the two types of markers cannot be confused.

Markers consisting of small vertical boards camouflaged on the reverse side, as
viewed from the runway, have proved operationally acceptable.

Taxiway Edge Markers

(1)

(2)

3)
(4)

(5)

Where provided, taxiway edge markers shall be provided on a taxiway where the
code number is @r 2 and taxiway Centre line or edge lights or taxiway Centre line
markers are not provided.

Taxiway edge markers shall be installed at least at the lsgateons as would the
taxiway edge lights had they been used.

A taxiway edge marker shall be retroreflective blue.

The marked surface as viewed by the pilot shall be a rectangle and shall have a
minimum viewing area of 150 cm2.

Taxiway edge markers ah be frangible and their height shall be sufficiently low
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to preserve clearance for propellers and for the engine pods of jet aircraft.

159. Taxiway Centre Line Markers

160.

161.

(1)

(2)
3)

(4)

Where provided taxiway centre line markers shall be provided on a taxiway where
there is a need to improve the guidance provided by the taxiway centre line marking.

A taxiway centre line marker shall be retroreflective green.

Taxiway centre line markeshall be so designed and fitted as to withstand being
run over by the wheels of an aircraft without damage either to the aircraft or to the
markers themselves.

The marked surface as viewed by the pilot shall be a rectangle and shall have a
minimum viewng area of 20 cf

Unpaved Taxiway Edge Markers

(1)

(2)

3)

Where the extent of an unpaved taxiway is not clearly indicated by its appearance
compared withthat of the surrounding ground, markers shall be provided.

Where taxiway lights arprovided, the markers shall be incorporated in the light
fixtures.

Where there are no lights, markers of conical shape shall be placed so as to delimit
the taxiway clearly

Boundary Markers

(1)

(2)

3)

(4)

(5)

Boundary markers shall be provided ata@nodrome where the landing area has no
runway.

Boundary markers shall be spaced along the boundary of the landing area at
intervals of not more than 200 m, where the type shown in Fig8&ei® used, or
approximately 90 m, where the conical type is usgd a marker at any corner

Where provided, boundary markers shalldfea form similar to that shown in
Figure 534 orin the formof a cone not less than 50 cm high and not less than 75
cm in diameter at the base.

The markers shall be coloured to castrwith the background against which they
shall be seen.

A single colour, orange or red, or two contrasting colours, orange and white or
alternatively red and white, shall be used, except where such colours merge with
the background.
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Figure 5-34 Boundary Markers
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162.

163.

CHAPTER Xl
VISUAL AIDS FOR DENOTING OBSTACLES

Provision of Visual Aids for Denoting Obstacles

An aerodrome operator shall ensure that visidd for denoting obstacles are duly provided
and properly maintained so as to ensure the safe operation of aircraft at and around the
aerodrome.

Objects Within the Lateral Boundaries of the Obstacle Limitation Surfaces

(1)

(@)

3)

(4)

()

Vehicles and othemobile objects, excluding aircraft, on the movement area of an
aerodromeshall be considered to be obstacles and shall be marked and, where the
vehicles and aerodrome are used at night or in conditions of low visibility, they shall
be lighted, except thatrcraft servicing equipment and vehicles used only on aprons
may be exempt.

Elevated aeronautical ground lights within the movement area shall be marked so as
to be conspicuous by day and obstacle lights shall not be installed on elevated ground
lights or signs in the movement area.

All obstacles within the distance specified in Table 2, column 11 or 12, from the
centre line of a taxiway, an apron taxiway or aircraft standlaneshall be marked
and, where the taxiway, apron taxiway or aircsafindtaxi laneis used at night,
lighted.

A fixed obstacle that extends above a takeclimb surface within 3000m of the
inner edgeof the takeoff climb surface shall be marked and, where the runway is
used at night, lighted, except that:

(@ the markingmay be omitted when the obstacle is lighted by medntensity
obstacldights, Type A, by day and its height above the level of the surrounding
ground does not exceed 150m;

(b)  the marking may be omitted when the obstacle is lighted by high
intensity obstde lights by day; and

(c) lighting may be omitted where the obstacle is a lighthouse and an
aeronauticastudy indicates the lighthouse light to be sufficient.

A fixed object, other than an obstacle, adjacent to adékelimb surface shall be
markedand, where the runway is used at night, lighted where such marking and
lighting is considered necessary to ensure its avoidance, except that the marking may

be omitted when:
(&) the object is lighted by mediuintensity obstacle lights, Type A, by day and
its heightabove the level of the surrounding ground does not exceed 150m; or
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(6)

(4)

(7)

(8)

(9)

(b)  the object is lighted by higimtensity obstacle lights by day.

A fixed obstacle that extends above an approach surface within 3 000 m of the inner
edge or above @mansitional surface shall be marked and, where the runway is used at
night, lighted, except that:

(@) such marking and lighting may be omitted when the obstacle is shielded
by another fixed obstacle;

(b) the marking may be omitted when the obstacle is lightethégium
intensity obstacle lights, Type A, by day and its height above the level of
the surrounding ground does not exceed 150 m;

(c) the marking may be omitted when the obstacle is lighted by- high
intensity obstacle lights by day; and

(d)  the lighting may be omigd where the obstacle is a lighthouse and an
aeronautical study indicates the lighthouse light to be sufficient.

A fixed obstacle that extends above a horizontal surface shall be marked and,
where the aerodrome is used at night, lighted except that:

(@  such marking and lighting may be omitted when:
) the obstacle is shielded by another obstacle; or
(i) for a circuit extensively obstructed by immovable objects or terrain,
procedures
(i)  have been established to ensure safe vertical clearance below
prescribed fight
(iv)  paths;and
(V) an aeronautical study shows the obstacle not to be of operational
significance
(b)  the marking may be omitted when the obstacle is lighted by meidiemsity
obstacle lights, Type A, by day and its height above the level of the
surrounding gyund does not exceed 150m;
(c) the marking may be omitted when the obstacle is lighted by high intensity
obstacle lights by day; and
(d) the lighting may be omitted where the obstacle is a lighthouse and an
aeronautical study indicates the lighthouse light toubiecgent.

A fixed object that extends above an obstacle protection surface shall be marked and,
where the runway is used at night, lighted.

Other objects inside the obstacle limitation surfaces shall be marked and/or lighted
where anaeronautical study indicates that the object may constitute a hazard to
aircraft and this includes objects adjacent to visual routes e.g., waterway or highway.

Overhead wires, cables, etc., crossing a river, waterway, valley or highway shall be
marked andheir supporting towers marked and lighted where an aeronautical study

151



indicated that the wires or cables may constitute a hazard to aircraft.

164. ObjectsOutside the Lateral Boundariesof the Obstacle Limitation Surfaces

165.

166.

(1)

(2)

(3)

Obstacles in aredseyond the limits of the obstacle limitation surfaces, which extend

to a height of 150 m or more above ground elevation shall be considered as obstacles
and shall be marked and lighted, except that the marking may be omitted when the
obstacle is lighted blgigh-intensity obstacle lights by day.

Other objects outside the obstacle limitation surfaces shall be marked and/or lighted
where an aeronautical study indicates that the object may constitute a hazard to
aircraft including objects adjacent to visualtesisuch as waterways, and highways.

Overhead wires or cables, crossing a river, waterway, valley or highway shall be
marked and their supporting towers marked and lighted where an aeronautical study
indicates that the wires or cables may constitute arthdaaircraft.

Marking and Lighting of Objects

(1)

)

3)

The presence of objects which must be lighted, in accordance with these regulations
shall beindicated by low, medium or highintensity lights, or a combination of such
lights.

Low-intensity obstacle lights, Types A B, C and D, mediatensity obstacle lights,
Types A, B and C, higintensity obstacle lights Type A and B, shall be in accordance
with the specifications in Table 4 and the seventh schedule.

Pursuant to subegulatons (1) and (2):

(&8  The number and arrangement of fpmedium or hightintensity obstacle lights
at each level to be marked shall be such that the object is indicated from every
angle in azimuth;

(b)  Where alight is shielded in any direction by another patiebbject, or by an
adjacent object, additional lights shall be provided on that adjacent object or
the part of the object that is shielding the light, in such a way as to retain the
general definition of the object to be lighted; and

(c) Where the shieldedght does not contribute to the definition of the object to
be lighted, it may be omitted.

Marking and Lighting of Mobile Objects

(1)
(2)

3)

All mobile objects to be marked shall be colourer or display flags.

When mobile objects are marked bglour, a single conspicuous colour, preferably
red or yellowish green for emergency vehicles and yellow for service vehicles, shall
be used.

Flags used to mark mobile objects shall be displayed around, on top of, or around the
highest edge of the objeatdshall not increase the hazard presented by the object they
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(4)

(5)

(6)

(7)
(8)

mark.
Pursuant to subegulations (1) and (2):

@) 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 square haveg ot less than
0.3m.

(b) The colors of the pattern shall contrast each with the other and with the
backgroundagainst which they shall be seen.

(c) Orange and white or alternatively red and white shall be used, except where
such colorgnerge with the background;

Low-intensity obstacle lights, Type C, shall be displayed on vehicles and other mobile
objects excluding aircraft.

Low-intensity obstacle ligts, Type C, displayed on vehicles associated with
emergency or security shall be flashioige and those displayed on other vehicles shall
be flashingyellow.

Low-intensity obstacle lights, Type D, shall be displayed on fehasvwehicles.

Low-intensity dostacle lights on objects with limited mobility such as aerobridges shall

be fixedred, and as a minimum be in accordance with the specifications fer low

intensity obstacle lights, Type A, in Table 4 and the intensity of the lights shall be
sufficient to esure compacity considering the intensity of the adjacent lights and the
general levels of illumination against which they would normally be viewed.
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Table 4. Characteristics ofObstacle Lights

1 2 3 4 |5 IB 7
Light Col Sign Peak intensity (cd) at given Light
Type our al background luminance (b) Distrib
type Da Tw Nigh ution
/ y ilig t Table
(flas ab ht (Bel
h oV (50 ow
rate) e - 50
50 50 cd/
0 0 m?
cd/ cd/
m? m?
Low-
intensity, Red Fixe N/ N/ 10 Table 5
Type A d A A
(fixed
obstacle)
Low-
intensity, Red Fixe N/ N/ 32 Table 5
Type B d A A
(fixed
obstacle)
Low-
intensity, Yellow/ Flas N/ N/ 40 Table 5
Type C Blue hing A A
(mobile (@) (60
obstacle) 90fp
m)
Low-
intensity, Yell Flas N/ N/ 200 Table 5
Type D ow hing A A
(follow-me (60-
vehicle) 90fp
m
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Medium:
intensity, Whi Flas 20 20 2 Table 6
Type A te hing 00 00 000
(20- 0 0
60fp
m
Medium-
intensity, Red Flas N/ N/ 2 Table 6
Type B hing A A 000
(20-
60fp
m
Medium-
intensity, Red Fixe N/ N/ 2 Table 6
Type C d A A 000
High-
intensity, Whi Flas 20 20 2 Table 6
Type A te hing 0 00 000
(40 00 0
60fp 0
m
Table 5.Light Distribution for Low -Intensity Obstacle Lights
Minimu
m Maxi
intensit mum
y intens
@) ity Vertical beam spread
(a) (f)
Minimum Inten
beam spread Sity
Type A 10 cd N/A 10° 5cd
(b)
Type A 32cd N/A 10° 16 cd
(b)
Type A 40 cd 400 12° (d) 20 cd
(b) cd
Type A 200 cd 400 N/A (e) N/A
(b) cd

Note This table does not include recommended horizontal beam spreads. Therefore, theohumber
lights needed to meet this requirement shall depend on the horizontal beam spesaiifs of
light as well as the shape of the obstacle. Thus, with narrower beam spreadghtwosball
be required.
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(@)
(b)

(€)
(d)

(€)
(f)

360° horizontal. For flashing lights, the intensgyead into effective intensity.

Between 2 and 10° vertical. Elevation vertical angles are referenced to the horizontal
when the light is levelled.

Between 2 and 20° vertical. Elevation vertical angles are referenced to the horizontal
when the light is levelled.

Peak intensity shall be located at approximately 2.5° vertical.

Peak intensity shall be located at approximately Erfical.

Beam spread is defined as the angle between the horizontal plane and the directions
for which the intensity exceeds that me

Table 6. Light Distribution for Medium -And High-Intensity Obstacle Lights According

to Benchmark Intensities ofTable 4

Benchmark Minimum Recommendations

intensity Vertical Vertical elevation angle (b)
elevation Vertic Vertical
angle al beam
(b) beam spread

Ssprea (c)

0 - d (c) 0° - -10°
° 1 1
Mi M M Max M Maximum Maxi
ni [ [ [ |imu a intensity mum
mu n n n m Xi (@) beam
m [ [ t |inte m spread
int m m e [nsit u
ens u u n_ m

200 000 15 7 3 7 250 1 7 500 7°

100 000 75 3 3 3 125 5 3 750 7°

20 000 15 7 3 7 25 1 750 N/A

2 000 1 U 3 7 2 1 75 N/A

Note This table does not include recommended horizontal beam spreads. Therefore, theohumber
lights needed to meet this requirement shall depend on the horizontal beam spreads of each
light as well as the shape of the obstacle. Thus, n@tlower beam spreads, more lights shall

be required.

(@  360° horizontal. All intensities are expressed in Candela. For flashing lights, the
intensity is read into effective intensity.

(b) Elevation vertical angles are referenced to the horizontal when thetigit levelled

(c) Beam spread is defined as the angle between the horizontal plane dineldtiens for

which the intensity exceeds that mentio
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Note An extended beam spread may be necessary under specific configuration and pystfied
aeronautical study.

167.

Marking of Fixed Objects

(1)

(2)

(3)

(4)

All fixed objects to be marked shall, whenever practicable, be coloured;Heue is

not practicable, markers or flags shall be displayed on or above them, except that
objects that a sufficiently conspicuous by their shape, size or colour need not be
otherwise marked.

Pursuant to subegulation (1)

(@)

(b)
()
(d)

An object shall be coloured to show a chequered pattern where it has essentially
unbroken surfaces and its projection on any vertical plane equats&sd.5

m in both dimensions;

The pattern shall consist rectangles of not less than 1.5 m and not more than

3 m ona side, the corners being of the darker colour;

The colours of the pattern shall contrast each with the other and with the
background againsthich they shall be seen; and

Orange and white or alternatively red and white shall be used, except where
such colours merge with th@ckground; as indicated in Figure 1.

An object shall be coloured to show alternating contrasting bands if:

(@)

(b)

it has essentially unbroken surfaces and has one dimension, horizontal or
vertical, greater than 1.5 m, and the other dimension, horizontal mavdess

than 4.5 m; or

it is of skeletal type with either a vertical or a horizontal dimension greater than
1.5m.

Subject to sub regulation (3);

(@)
(b)
(©)
(d)

the bands shall be perpendicular to the longest dimension and hadéha
approximatelyl/7 of the longest dimension or 30 m, whichever is less;

the colours of the bands shall contrast with the background against which they
shallbe seen;

orange andavhite shall be used, except where such colours are not conspicuous
whenviewed against the background; and

the bands on the extremities of the object shall be of the darker cakur;
indicated in Figures 1 and 2.
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4—*45m—b| |-1 >1.5m—

1 white
E Orange or red

Figure 1. BasicMarking Patterns

(5)  The formula for determining bandwidth and for having an odd number of bands, thus
permitting both the top and bottom bands to be of the darker colour shall be as
indicated in Table 7.

Table 7.7 Marking Band Widths

Longest dimension

Great Not Bandwidth

er exceedi

than ng

15m 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 of longest
dimension

450 m 510 m 1/17 oflongest
dimension

510 m 570 m 1/19 of longest
dimension

570 m 630 m 1/21 of longest
dimension

(6)  Anobject shall be coloured in a single conspicuous colour where its projection on any
vertical plane has both dimensions less than 1.5 m and orange siralete used,
except where such colours merge with the background, in which case it may be
necessary to use a different colour from orange or red to obtain sufficient contrast.
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A
See 6.23.11|

A Rooftop pattern
A’ Plain roof pattern

B Curved surface
C Skeleton structure

Note.— H is less than 45 m for the exampiles shown above
For greater heights intermediate lights must be added as shown below.

Light spacing (X) in accordance with Appendix 5

Number of leveis of lights = N = Y (metlres)

X (metres)

Figure 2: Marking and Lighting of Tall Structures

168. Marking By Flags

(1) Flagsused to mark fixed objects shall be displayed around, on top of, or around the
highest edge of, the object and when flags are used to mark extensive objects or groups
of closely spaced objects, they shall be displayed at é@sy 15 m and such flags
shall not increase the hazard presented by the object they mark.

(2)  Flags used to mark fixed objects shall not be less than 0.6 m on each side.

3) 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 that where such colours merge with the background other conspicuous colours
shall be used.

(4) Markers displayed on or adjacent to objects shall be located in consppogiisns

159



1609.

(5)

(6)

S0 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 directiowhich an
aircraft is likely to approach the object.

Pursuant to subegulation (4) the shape of markers shall be distinctive to the extent
necessary to ensure that they are not mistaken for markers employed to convey other
information, and they shall bech that the hazard presented by the object they mark

is not increased.

A marker shall be of one colour and when installed, white and red, or white and orange
markers shall be displayed alternately and the colour selected shall contrast with the
backgroundagainst which it shall be seen.

Lighting of Fixed Objects

(1)

(2)

(3)

(4)

()

In the case of an object to be lighted, one or more,lavedium or highintensity
obstacle lights shall be located as close as practicable to the top of the object.

In the case of chimney or other structure of like function, the top lights sha#ded
sufficiently below the top so as to minimize contamination by smoke, etc. as indicated
in Figure 2.

In the case of a tower or antenna structure indicated byihighsity obstacle lights

by day with an appurtenance, such as a rod or an antenaterghan 12 m where it

is not practicable to locate a higitensity obstacle light on the top of the
appurtenance, such a light shall be located at the highest practicable point and, where
practicable, a mediuamtensity obstacle light, Type A, mounted the top.

In the case of an extensive object or of a group of closely spaced objects to be lighted
that are:

@) penetrating a horizontal obstacle limitation surface (OLS) or located outside
an OLS, the top lights shall be so arranged as to at least atheapoints or
edges of the object highest in relation to the obstacle limitation surface or
above the ground, and so as to indicate the general definition and the extent of
the objects; and

(b) penetrating a sloping OLS, the top lights shall be so arraagédd at least
indicate thepoints or edges of the object highest in relation to the OLS, and so
as to indicate the general definition and the extent of the objects, and where
two or more edges are of the same height, the edge nearest the landing area
shdl be marked.

When the obstacle limitation surface concerned is sloping and the highest point above
the OLS is not the highest point of the object, additional obstacle lights shall be placed
on the highest point of the object.
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170.

(6)

(7)

(8)

(9)

(10)

Where lights are applied to display the general definition of an extensive object or a
group ofclosely spaced objects, and

@) low-intensity lights are used, they shall be spaced at longitudinal intervals not
exceeding 45 m; and

(b) Medium-intensity lights areised, they shall be spaced at longitudinal intervals
not exceeding 900 m.

High-intensity obstacle lights, Type A, and medHmtensity obstacle lights, Types
A and B, located on an object shall flash simultaneously.

The installation setting angles fhigh-intensity obstacle lights, Type A, shall be in
accordance with Table 8, except that where {génsity obstacle lights are intended

for day use as well as night use, care shall be taken to ensure that these lights do not
create disconcerting dazzle.

The design, location and operation of higtensity obstacle lights shall be in
accordance with these Regulations.

Where, in the opinion of the appropriate authority, the use ofirtigimsity
obstacle lights, Type A, or mediuimtensity obsicle lights, Type A, at night may
dazzle pilots in the vicinity of an aerodrome (within approximately 10 000 m radius)
or cause significant environmental concerns, a dual obstacle lighting system
shall be provided, in which case, this systenall be composed of hightensity
obstacle lights, Type A, or medidnmtensity obstacle lights, Type A, as
appropriate, for daytime and twilight use and medintansity obstacle lights, Type

B or C, for nighttime use.

Lighting of Objects with Height Less Than 45 M Above Ground Level

(1)

)

3)

(4)

Low-intensity obstacle lights, Type A or B, shall be used where the object is a less
extensive onand its height above the surrounding ground is less than 45 m.

Where the use dbw-intensity obstacle lights, Type A or B, would be inadequate or
an early special warning is required, then mediomhighintensity obstacle lights
shall be used.

Low-intensity obstacle lights, Type B, shall be used either alone or in combination
with mediumintensity obstacle lights, Type B, in accordance withagulation (4).

Medium-intensity obstacle lights, Type A, B or C, shall be used where the object is
an extensive one (including a group of buildings), and medniemsity obstacle
lights, Types A and C, shall be used alone, whereas madtemsity obstacle lights,
Type B, shall be used either alone or in combination withrifdensity obstacle
lights, Type B.
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Lighting of Objects with A Height 45m or More to A Height Less Than 150 M Above
Ground Level

(2) Medium-intensity obstacle lights, Type A, B or C, shall be used for lighting objects
with a height of 45 m to a height less than 150 m above ground level, medansity
obstacle lights, Types A and C, shall be uslede, whereas mediumtensity obstacle
lights, Type B, shall be used either alone or in combination withhbewnsity obstacle
lights, Type B.

(2)  Where an object is indicated by medhimtensity obstacle lights, Type A, and the top
of the object is more #n 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
buildings), additional lights shall be provided at intermediate levels.

3) Pursuant to subegulation (2), these additional intermediate lights shall be spaced as
equally as practicable, betwettre toplights and ground level or the level of tops of
nearby buildings, as appropriate, with the spacing not exceeding 105 m.

(4)  Where arobject is indicated by mediuintensity 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 object to be marked is surrounded by
buildings),additional lights shall be provided at intermediate levels.

(5) Pursuant to subegulation (4), these additional intermediate lights shall be alternately
low-intensity obstacle lights, Type B, and mediintensity obstacle lights, Type B,
and shall be spacex$ equallyas 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) (& Where an object is indicated by medumtensity obstacle lights, Type C, and
the top ofthe object is more than 45 m above the level of the surrounding
ground or the elevation of tops of nearby buildings (when the object to be
marked is surrounded by buildings), additional lights shall be provided at
intermediate levels.

(b) Theseadditional intermediate lights shall be spaced as equally as practicable,
between thetop lights and ground level or the level of tops of nearby
buildings, as appropriate, with tepacing not exceeding 52 m.

(7)  Where highintensity obstacle lights, Type Agre used, they shall be spaced at
uniform intervals not exceeding 105 m between the ground level and the top light(s),
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 etgnvaf the ground level when
determining the number of light levels.
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173.

Lighting of Objects with A Height 150 M or More Above Ground Level

(1)

(2)

(3)

(4)

(5)

(6)

High-intensity obstacle lights, Type A, shall be used to indicate the presence of an
objectwereits height above the level of the surrounding ground exceeds 150 m and an
aeronautical study indicates such lights to be essential for the recognition bjeitte o

by day.

Where highintensity obstacle lights, Type A, are used, they shall be spaced at uniform

intervals not exceeding 105 m between the ground level and the top light(s), except
that where an object to be marked is surrounded by buildings, tfaietesf the tops

of the buildings may be used as the equivalent of the ground level when determining
the number of light levels.

Where, in the opinion of the appropriate authority, the use ofihighsity obstacle
lights, Type A, at night may dazzle @it in the vicinity of an aerodrome (within
approximately 10 000 m radius) or cause significant environmental concerns,
mediumintensity obstacle lights, Type C, shall be used alone, whereas medium
intensity obstacle lights, Type B, shall be used eithemealor in combination with
low-intensity obstacle lights, Type B.

@ Where an object is indicated by medHimtensity obstacle lights, Type A,
additional lightsshall be provided at intermediate levels.

(b) These additional intermediate lighdisall be spaced as equally as practicable,
between théop lights and ground level or the level of tops of nearby buildings,
as appropriate, with trepacing not exceeding 105 m.

Where an object is indicated by meduimtensity obstacle lights, Type B, didonal

lights shall be provided at intermediate levels and these additional intermediate lights
shall be alternately lowntensity obstacle lights, Type B, and mediuntensity
obstacle lights, Type B, and shall be spaced as equally as practicablenbtbisvemp

lights and ground level or the level of tops of nearby buildings, as appropriate, with
the spacing not exceeding 52 m.

Where an object is indicated by meduimtensity obstacle lights, Type C, additional
lights shall be provided at intermedid®els and 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
52 m.

Arking of Wind Turbines

(1)

(2)

A wind turbine shall be marked and/or lighted where the Authority determines that the
wind turbine is an obstacle.

The rotor blades, nacelle and upper 2/3 of the suppartiatpf wind turbines shall
be painted white, unless otherwise indicated by an aeronautical study.
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174. Lighting of Wind Turbines

175.

(1)  When lighting is deemed necessary, mediatansity obstacle lights shall be used and
in the case of a wind farm, i.e., group of two or more wind turbines, it shall be
regarded as an extensive object and the lights shall be installed

(@) to identify the perimeter of the wind farm;

(b) respecting the maximum spacing between the lights along the perimeter,
unless a dedicatl assessment shows that a greater spacing can be used,

(c) so that, where flashing lights are used, they flash simultaneously; and

(d)  so that, within a wind farm, any wind turbines of significantly higher
elevation are alsmlentified wherever they arlocategdand

(e) atlocations prescribed in paragraphs (a), (b) and (d), respecting the following
criteria:

() 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 intensitiight installed on the nacelle, a second light
serving as an alternate shall be provided in case of failure of the
operating light. The lights shall be installed to assure that the output
of either light is not blocked by the other;

(i) in addition, for windturbines from 150 m to 315 m in overall height,
an intermediate level at half the nacelle height of at least 3 low
intensity Type E lights, as specified in Regulation 164 (3) shall be
provided, but where an aeronautical study shows that low intensity
typeE lights are not suitable, lemtensity type A or B lights may be
used; and

(iv)  for wind turbines of more than 315 m of overall height additional
marking and lighting maybe required as determined by an
aeronautical study.

(2)  The obstacle lights shall be inkt@ on the nacelle in such a manner as to provide an
unobstructed view for aircraft approaching from any direction.

(3)  Where lighting is deemed necessary for a single wind turbine or short line of wind
turbines, the installation shall be accordance with sukegulation (1) (e) above or
as determined by an aeronautical study.

Marking of Overhead Wires And/Or, Cables,and Supporting Towers

Q) The wires and/or cables, to be marked shall be equipped with markers and the
supporting toweshall be coloured.

(2)  The supporting towers of overhead wires and cables, that require marking shall be
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3)

(4)

(5)

(6)

(7)

(8)

(9)

marked in accordance with Regulations 166(1) to 166(6), except that the marking may
be omitted when they are lighted by higitensity obstacle lights by day.

Markers displagd 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 folan object to be viewed from the ground in all directions in which an
aircraft is likely to approach the object.

Subject to suvegulation (3), the shape of markers shall be distinctive to the extent
necessary to ensure that they are not mistaken foremsagknployed to convey other
information, and they shall be such that the hazard presented by the object they mark
is not increased.

A marker displayed on an overhead wire and/or cable shall be spherical and have a
diameter of not less than 60 cm.

The spamg between two consecutive markers or between a marker and a supporting
tower shall be appropriate to the diameter of the marker, but in no case shall the
spacing exceed:

(@ 30 m where the marker diameter is 60 cm progressively increasing with
the diameteof themarker to;

(b) 35 m where the marker diameter is 80 cm and further progressively
increasing to anaximum of;

(c) 40 m where the marker diameter is of at least 130 cm;

where multiple wires and/or cables are involved, a marker shall be located not lower
than the level of the highest wire at the point marked.

A marker shall be of one colour and when installed, wimiterad, or white and orange
markers shall be displayed alternately and the colour selected shall contrast with the
background against which it shall be seen.

When it has been determined that an overhead wire and/or, cable needs to be marked
but it is not pacticable to install markers on the wire and/or cable thenihtghsity
obstacle lights, Type B, shall be provided on their supporting towers.

Lighting of Overhead Wires And/Or, Cables,and Supporting Towers

(1)

High-intensity obstacle lights, Type B, shall be used to indicate the presence of a tower
supportingoverhead wires and/or cables where

(@) an aeronautical study indicates such lights to be essential for the
recognition of the presence of wires or cables; or

(b) it has not been found practicable to install markers on the wires and/or
cables.
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(2)

3)

(4)

(5)

(6)

(7)

Where highintensity obstacle lights, Type B, are used, they shall be located at three
levels:

(@) atthe top of the tower;

(b) at the lowest level of the catenary of the wires or cables;

(©) at approximately midway between these two levels; and

(d) in some cases, this may require locating the lights off the tower.

High-intensity obstacle lights, Type Bidicating thepresence of a toweupporting
overhead wires and/or cables shall flash sequentially; first the middle light, second
the top light and last, the bottom light, and the intervals between flashes of the lights
shall approximate the following ratios:

Flash interval between Ratio of cycle
time

middle and top light 1/13

top and bottom light 2/13

bottom and middle light 10/13

where high intensity obstacle lights are intended for day use as well as for night use,
care shall be taken to ensure that these lighteotioreate disconcerting dazzle.

Where, in the opinion of the appropriate authotityg use of highintensity obstacle
lights, Type B, at night may dazzle pilots in the vicinity of an aerodrome (within
approximately 10 000 m radius) or cause significavirenmental concerns, a dual
obstacle lighting system shall be provided.

The dual obstacle lighting system required by-gedulation (4) shall be composed of
hightintensity obstacle lights, Type B, for daytime and twilight use and medium
intensity obstele lights, Type B, for nightime use and where medidimtensity lights

are used they shall be installed at the same level as thentegisity obstacle light
Type B.

The installation setting angles for higitensity obstacle lights, Type B, shall be in
accordance with Table 8.
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Table 8. Installation setting angles for higitensity obstacle lights

Height of light unit Angle of the peak of the
above terrain (AGL) beam above the horizontal
greater than Not exceeding
151 m 0°
122 m 151 m 1°
92 m 122 m 2°

92m 3°

CHAPTER IX

VISUAL AIDS FOR DENOTING RESTRICTED USE AREAS

177. Marking of Restricted Use Areas

(1)  An operator shall ensure that restricted areas are marked in a manner that is visible to
aircraftoperating on the ground and in the air.

2) An aerodrome operator shall adhere to t
these Regulations so as to ensure that aircraft operations can be conducted safely on
the aerodrome.

178. Marking and Lighting of Closed Runways and Taxiwaysor Parts Thereof

(1) Aclosed marking shall be displayed on a runway or taxiway, or portion thereof, which
is permanentlylosed to the use of all aircraft.

(2) A closed marking shall be displayed omeaporarily closed runway or taxiway or
portion thereof, except that such marking may be omitted when the closing is of short
duration (less than 3 days) and adequate warning by air traffic services is provided.

(3) On arunway, a closed marking shall be pthaeeach end of the runway, or portion
thereof, declared closed, and additional markings shall be so placed that the maximum
interval between markings does not exceed 300m and on a taxiway a closed marking
shall be placed at least at each end of the &xiov portion thereof closed.

(4) The closed marking shall be of the form and proportions as detailed in Figure 3,
lllustration a), when displayed on a runway, and shall be of the form and proportions
as detailed in Figure 3 (lllustration b), when displaye@ ¢axiway and the marking
shall be white when displayed on a runway and shall be yellow when displayed on a
taxiway.

(5) When an area is temporarily closed, frangible barriers or markings utilizing materials
other than paint or other suitable means may be wsilentify the closed area.
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179.

(6)

(7)

(8)

When a runway or taxiway or portion thereof is permanently closed, all normal
runway and taxiway markings shall be obliterated.

A

! Taxiway centre line

\
Runway centre line

Illustration a) Closed runway marking lllustration b) Closed taxiway marking

Figure 3. ClosedRunway and Taxiway Markings

Lighting on a closed runway or taxiwaymortion thereof shall not be operated, except
as required for maintenance purposes.

In addition to closed markings, when the runway or taxiway or portion thereof closed

is intercepted by a usable runway or taxiway which is used at nigsgruiteability

lights shall be placed across the entrance to the closed area at intervals not exceeding
3m.

Marking of Non-Load-Bearing Surfaces

(1)

(2)

(3)

Shoulders for taxiways, runway turn pads, holding bays and aprons and otheaadhon
bearingssurfaces, whicttannot readily be distinguished from lelearing surfaces

and which, where used by aircraft, might result in damage to the aircraft shall have the
boundary between such areas and the-besting surface marked by a taxi side stripe
marking.

A taxi side stripe marking shall be placed along the edge of théokethg pavement,
with the outer edge of the marking approximately on the edge of theébé&zaithg
pavement.

A taxi side stripe marking shall consist of a pair of solid lines, each ¥Hdmand
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spaced 15cm apart and the same colour as the taxiway centre line marking.

180. Marking of Pre-Threshold Areas

181.

(1) When the surface before a threshold is paved and exceeds 60m in length and is not
suitable fornormal use by aircraft, the entitength before the threshold shall be
marked with a chevron marking.

(2) A chevron marking shall point in the direction of the runway and be placed as shown
in Figure 4.

Threshold

i= Pre-threshold area bi
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Figure 4. Pre-Threshold Marking

(3) A chevron marking shall be of conspicuous coland contrast with the colour used
for the runway markings; it shall preferably be yellow. It shall have anall/andth
of at least 0.9m.

Marking and Lighting of Unserviceable Areas

(2) Un-serviceability markers shall be displayed wherever any portion of a taxiway, apron
or holding bay is unfit for the movement of aircraft but it is still possible for aircraft to
bypass the area safely and shall also be displayed at the entrancesaraepty or
temporarily closed runway or taxiway, or part thereof whereas on a movement area
used at night, userviceability lights shall be used.

(2)  Un-serviceability markers and lights shall be placed at intervals sufficiently close so as
to delineate the unserviceable area.

3) Un-serviceability markers shall consist of conspicuous upstanding devices such as
flags, cones or marker boards.

(4)  An unserviceability light shall consist of a red fixed light and the light shall have
intensity sufficient® ensure compacity considering the intensity sufficient to ensure
compacity considering the intensity of the adjacent lights and the general level of
illumination against which it would normally be viewed and in no case shall the
intensity be less than 1@ of red light.
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(5)

(6)

(7)

An un-serviceability cone shall be at least 0.5m in height and red, orange or yellow or
any one of these colours in combination with white.

An un-serviceability flag shall be at least 0.5m square and red, orange or yellow or any
one of thee colours in combination with white.

An unserviceability marker board shall be at least 0.5m in height and 0.9m in length,
with alternate red and white or orange and white vertical stripes.

CHAPTER X
ELECTRICAL SYSTEMS

Electrical Power Supply Systems for Air Navigation Services and Facilities

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

An aerodrome operator shall not operate an aerodrome unless adequate primary power
supply systems are made available for the safe functioning of air navigation facilities.

The design and provision of electrical power systems for aerodrome visual and radio
navigation aids shall be such that an equipment failure shall not leave the pilot with
inadequate visual and nesual guidance or misleading information.

The design anohstallation of the electrical systems shall take into consideration factors
that can lead to malfunction, such as electromagnetic disturbances, line losses, power
guality, among others.

Where secondary power is required for air navigation services aildids, the
operator shall arrange the electric power supply connections so as to ensure that the
facilities are automatically connected to the secondary power supply upon failure of
the primary power supply.

For purposes of sub regulation (4), tivee interval between failure of the primary
source of power and the complete restoration of the services shall be as short as
practicable, except that for visual aids associated with-pnecision, precision
approach or takeff runways the requirement$ dable 11 for maximum switcbver

times shall apply.

For a precision approach runway, a secondary power supply capable of meeting the
requirements of Table 11 for the appropriate category of precision approach runway
shall be provided.

Electric power sugy connections to those facilities for which secondary power is
required shall be so arranged that the facilities are automatically connected to the
secondary power supply on failure of the primary source of power.

For a runway meant for talaf in runwayvisual range conditions less than a value of
800 m, a secondary power supply capable of meeting the relevant requirements of
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(9)

(10)

(11)

(12)

Table 11 shall be provided.

At an aerodrome where the primary runway is a-patision approach runway, a
secondary power supplyapable of meeting the requirements of Table 11 shall be
provided, except that a secondary power supply for visual aids need not be provided
for more than one neprecision approach runway.

At an aerodrome where the primary runway is a-imstrument runwg, a secondary
power supply capable of meeting requirements ofreghilation (6) shall be provided,
except that a secondary power supply for visual aids need not be provided when an
emergency lighting system is provided and capable of being deployedrimates.

The following aerodrome facilities with secondary power supply capable of supplying
power where there is a failure of the primary power supply

(@ the signalling lamp and the minimum lighting necessary to enable air traffic
services personnel to cgrout their duties;

(b)  all obstacle lights which, in the opinion of the appropriate authority are essential
to ensure the safe operation of aircraft;

(c) approach, runway and taxiway lighting;

(d) meteorological equipment;

(e)  essential security lighting, where proviged

() essential equipment and facilities for the aerodrome responding emergency

agencies;

(g) floodlighting on a designated isolated aircraft packing position where provided,
and

(h) illumination of apron areas over which passengers may walk.

Requirements for a secamy power supply shall be met by either of the following:

@) independent public power, which is a source of power supplying the aerodrome
service from a substation other than the normal substation through a
transmission line following a routdifferent from the normal power supply
route and such that the possibility of a simultaneous failure of the normal and
independent public power supplies is extremely remote; or

(b)  standby power unit(s), which are engine generators, batteries, etc., from which
electric power can be obtained

Table 11- SecondaryPower Supply Requirements

171



Table 11- Secondary power supply requirements

Maximum
Runway Lighting aids requiring power switch-over time
Type
Non- Visual approach slope indicat8rs 15 seconds
instrume Runway edg 15 seconds
nt Runway threshoR 15 seconds
Runway endl 15 seconds
Obstacle 15 seconds
Non Approach lighting system 15 seconds
precision Visual approach slope indicatdis 15 seconds
approach Runway edgé 15 seconds
Runway threshold 15 seconds
Runway end 15 seconds
Obstaclé 15 seconds
Precision Approach lighting system 15 seconds
approach Visual approach slope indicatdfs 15 seconds
category Runway edgé 15 seconds
I Runway threshold 15 seconds
Runway end 15 seconds
Essential taxiway% 15 seconds
Obstaclé 15 seconds
Precision Inner 300 m of the approach 1 second
approach lighting system 15 seconds
category Other parts of theapproach 15 seconds
Il lighting system 15 seconds
Obstaclé 1 second
Runway edge 1 second
Runway threshold 1 second
Runway end 1 second
Runway centre line 1 second
Runway touchdown zone 15 seconds
All stop bars
Essential taxivay
Note:
€) Supplied with secondary power when their operation is essential to the saffighof
operation
(b) See Part XIV Visual aids for air navigation, regarding the use of emergency lighting.
(©) One second where no runway center line lights are provided.
(d) One second where approaches are over hazardous or precipitous terrain.
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184.

Electrical SystemDesign

(1)

(2)

3)

For a runway meant for use in runway visual range conditions less than a value of 550
m, the electrical systems for the power supfibhting and control of the lighting
systems included in Table 11 shall be so designed that an equipment failure shall not
leave the pilot with inadequate visual guidance or misleading information.

Where the secondary power supply of an aerodrome is pebtaglthe use of duplicate
feeders, such supplies shall be physically and electrically separate so as to ensure the
required level of availability and independence.

Where a runway forming part of a standard-taxite is provided with runwajghting
and taxiway lighting, the lighting systems shall be interlocked to preclude the
possibility of simultaneous operation of both forms of lighting.

Monitoring of Electrical Systems

(1)

(2)

(3)

(4)

(5)

A system of monitoring shall be employeditalicate the operational status of the
lighting systems.

Where lighting systems are used for aircraft control purposes, such systems shall be
monitored automatically so as to provide an indication of any fault which may affect
the control functions andithinformation shall be relayed to the air traffic service unit

Where a change in the operational status of lights has occurred, an indication may be
provided within two seconds for a stop bar at a runway holding position and within five
seconds for all der types of visual aids.

For a runway meant for use in runway visual range conditions less than a value of 550
m, the lighting systems detailed in Table 11 shall be monitored automatically so as to
provide an indication when the serviceability level o atement falls below the
minimum serviceability level specified iRegulation.and this information shall
automatically be relayed to the maintenance crew.

For a runway meant for use in runway visual range conditions less than a value of 550
m, the lighthg systems detailed in Table 11 shall be monitored automatically to provide
an indication when the serviceability level of any element falls below the minimum
level specified below which operations shall not continue; and this information shall
be automatally relayed to the air traffic services unit and displayed in a prominent
position.
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CHAPTER Xl

AERODROME OPERATIONAL SERVICES, EQUIPMENT, INSTALLATIONS AND
FACILITIES

Aerodrome Emergency Planning
185. Application

The regulations relating to Aerodrome Emergency Planning shall apply to all aerodromes
commensurate with the size and complexity of their operations.

186. General AerodromeEmergency Planning Requirements

(1) An aerodrome operator shall establisreanodrome emergency plan at the
aerodrome commensurate with the most demanding aircraft operations and other
activities conducted at the aerodrome.

(2)  The aerodrome emergency plan shall provide for the coordination of the actions to be
taken in the event of an emergency occurring at the aerodrome or in its vicinity.

(3) Aerodrome emergencies shall include

(@)  aircraft emergencies;

(b)  sabotagéncluding bomb threats;
(c) unlawfully seizure of aircraft;
(d)  dangerous goods occurrences;
(e) building fires;

) natural disasters; and

(9) public health emergencies.

(4)  Subject to susegulation (3) (g), public health emergencies shall include

€) increased risk of travellers or cargo spreading a serious communicable disease
internationally through air transport; and

(b)  severe outbreak of a communicable disease potentially affecting a large
proportion of aerodrome staff.

(5) The aerodromemergency plan shall set forth the procedures for coordinating the
response or participation of all existing agencies which, in the opinion of the
appropriate authority would be of assistance in responding to an emergency, including

(@) atanaerodrome

() air traffic control unit;

(i) rescue and firefighting services;

(i)  aerodrome administration;

(iv)  medical, port health and ambulance services;
(V) aircraft operators;

(vi)  security services; and
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187.

188.

(b)

(€)

(vii)  airport police unit
outside the aerodrorme

) fire departments;
(i) Police services;

health authorities including medical, ambulance services, hospitals and public
health services

) the military forces

(i) harbour patrol or coast guard

(6) Public healthservices shall include planning to minimize adverse effects to the
community from healthrelated events and deal with population health issues rather
than provision of health services to individuals.

(7)  The aerodrome emergency plan shall providedaperation and coordination with the
rescue coordination centre as necessary.

(8) The aerodrome emergency plan shall include at least the following

(@)
(b)
(©)
(d)

(€)

the types of emergencies planned for;

agencies to be involved in the plan;

the responsibility and role of eaalgency, the emergency operation centre and
the command post for each type of emergency;

information on names and contacts of offices or people to be contacted in the
case of a particular emergency; and

a grid map of the aerodrome and its immediate viginit

(9) In developing an aerodrome emergency plan, the aerodrome operator shall take into
consideration the human factor principles to ensure optimum response by all existing
agencies participating in the emergency operations.

(10) An aerodrome operator shall engage the relevant stakeholders in the development of
theaerodrome emergency plan.

EmergencyPlanning Committee

An operator shall form an emergency planning committee to discuss, determine and implement

emergency planning arrangements commensurate with the size and type of aircraft that use the
aerodrome.

EmergencyOperation Centre and Command Post

(1)  An operator of an aerodrome shall ensure that a fixed emergency operation centre and
amobilecommand post available for use during an emergency.

(2) The emergency operations centre shall be a part of the aerodrome facilities and shall
be responsible for the overall coordination and general direction of the response to an
emergency.
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190.

191.

3)

(4)

The commangbost shall be a facility capable of being moved rapidly to the site of an
emergency, when required, and shall undertake the local coordination of those agencies
responding to the emergency.

An operator shall ensure that a person is assigned to assatn@ of the emergency
operations centre and, when appropriate, another person the mobile command post.

Communication System

An operator shall ensure that adequate communication systems linking the command post and
the emergencyperations centre with each other and with the participating agencies are
provided in accordance with the plan and are consistent with the particular requirements of the
aerodrome.

Aerodrome Emergency Exercise

(1)

(2)

The aerodrome emergency plginall contain procedures for periodic testing of the
adequacyf the plan and for reviewing the results in order to improve its effectiveness
and shall include all participating agencies and associated equipment.

The aerodrome emergency plan required bly-regulation (1) shall be tested by
conducting

(@) afull-scale aerodrome emergency exercise at intervals not exceeding two years
and partial emergency exercises in the intervening year to ensure that any
deficiencies found during the fedicaleaerodrome emergency exercise have
been corrected; or

(b)  aseries of modular tests commencing in the first year and concluding in a full
scale aerodrome emergency exercise at intervals not exceeding three years; and
reviewed thereafter, or after an actual eyeecy, so as to correct any
deficiency found during such exercises or actual emergency.

Emergencies inDifficult Environment

(1)

(2)

3)

Theaerodrome emergency plan shall include the ready availability afaordination

with appropriate specialist rescue services to be able to respond to emergencies where
an aerodrome is located close to water and/or swampy areas and where a significant
portion of approach or departure operations takes place over these areas.

At an aerodrome located close to a water body, a swampy area, or difficult terrain, the
aerodrome emergency plan shall include the establishment, testing and assessment at
regular intevals of a predetermined response for the specialist rescue services.

An assessment of the approach and departure areas within 1,000 m of the runway
threshold shall be carried out to determine the options available for intervention.
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Rescue andrirefighting

192.

193

Provision of Aerodrome Rescue and Firefighting Services

(1)

(2)

3)

(4)

An aerodrome operator shall put in place rescue and firefighting equipment and
servicexommensurate with the category of the aerodrome.

Public or private organizations, suitably located and equipped, may be designated to
provide the rescue anfirefighting service and where designated the fire station
housing these organizations shall where possible be located on the aerodrome, although
an offaerodrome location is not precluded provided the response time can be met.

Where an aerodrome is locdtelose to a water body, a swampy area or difficult terrain
and where a significant portion of approach or departure operations takes place over
such an area, specialist rescue services andiglieéng equipment appropriate to the
hazard and risk shalebmade available.

Subject to sudvegulation (3), the aerodrome operator shall plan and deploy the
necessary lifesaving flotation equipment as expeditiously as possible in a number
commensurate with the largest aeroplane normally usingeiteelrome.

Level of Protection for Rescue and Firefighting Services to Be Provided

(1)

(2)

3)

(4)

Thelevel of protection provided at an aerodrome for rescue and firefighting shall be
appropriate to the aerodrome category determined using the principles -in sub
regulation (2) and (3) below, except that, where the number of movements of the
aeroplanes ithe highest category normally using the aerodrome is less than 700 in the
busiest consecutive three months, the level of protection provided shall be not less than
one category below the determined category.

The aerodrome rescue aficefighting services category shall be determined using
Table 9 and shall be based on the longest aeroplane that normally uses the aerodrome,
and its fuselage width.

Where after selecting the aerodrome <cat
overd | | ength, that aeroplaneds fusel age
width in Table 9, column 3, for that category, then the category for that aeroplane shall
be one category higher.

During anticipated periods of reduced activity, the lev@rotection available shall be
no less than that needed for the highest category of aeroplane planned to use the
aerodrome during that time irrespective of the number of movements.
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Table 91 Aerodrome Category for Rescue and Fire Fighting

Aerodro Aircraft overall length Maximum fuselage

me fire width

category

1 0 M up to but not including 9 2M
M

2 9 M up to but not including 2M
12 M

3 12 M up to but not including 3M
18 M

4 18 M up to but not including 4M
24 M

5 24 M up to but noincluding 4M
28 M

6 28 M up to but not including 5M
39 M

7 39 M up to but not including 5M
49 M

8 49 M up to but not including ™
61 M

9 61 M up to but not including ™
76 M

10 76 M up to but not including 8M
90 M

194. Extinguishing Agents

(1)
)

(3)

Both principal and complementary agents shall be provided at an aerodrome.

The principal extinguishing agent shall be:

(@)
(b)
(©)
(d)
(e)

a foam meeting the minimum performance level A; or

a foam meeting the minimuperformance level B; or

a foam meeting the minimum performance level C; or

a combination of these agents;

except that the principal extinguishing agent for aerodromes in
categories 1 to 3 shall preferably meet the minimum performance level
B or C foam.

The complementary extinguishing agent shall be a dry chemical powder suitable for
extinguishing hydrocarbon fires, and care must be taken to ensure compatibility when
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(4)

(5)

(6)

(7)

selecting dry chemical powder for use with foam; and alternate complementary
agents having equivalent firefighting capability may be utilised.

The amounts of water for foam production and the complementary agents to be
provided on the rescue and fire fighting vehicles shall be in accordance with the
aerodrome category determinedaiccordance with Table 10 below, except that for
aerodrome categories 1 and 2 up to 100 per cent of the water may be substituted with
complementary agent.

For the purpose of agent substitution, 1 kg of complementary agent shall be taken as
equivalent to 1 L of water for production of a foam meeting performance level A.

The amounts of water specified for foam production shall be predicated on an
application rate of 8.2 L/min/m2 for a foam meeting performance level A, 5.5
L/min/m2 for a foam meeting perfoance level B and 3.75 L/min/m2 for a foam
meeting performance level C; and when any other complementary agent is used, the
substitution ratios shall be checked.

At aerodromes where operations by aeroplanes larger than the average size in a given
category ee planned, the quantities of water shall be recalculated and the amount of
water for foam production and the discharge rates for foam solution shall be increased
accordingly.
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Table 10- Minimum Usable Amounts of Extinguishing Agents
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0 0 0 0
0 0 0 0
9 3 1 2 900 1 6 4 4.5
6 3 4 0 7 3 5
4 5 3 1 0 0
0 0 0 0 0
0 0 0 0
1 4 1 3 112 2 7 4 4.5
0 8 6 2 00 2 9 5
2 6 3 8 0 0
0 0 0 0 0
0 0 0 0

(8)

(9)
(10)

(11)

(12)
(13)

(14)

(15)

(16)

The quantity of foam concentrates separately provided on vehicles for foam
production shall be in proportion to the quantity of water provided and the foam
concentrate selected.

The amount of foam concentrate provided on a vehicle shall be sufficient to produce
at least two loads of foam solution.

Supplementary water supplies, for the expeditious replenishment of rescue and fire
fighting vehicles at the scemd an aircraft accident, shall be provided.

When a combination of different performance level fogmsvided at an aerodrome,

the total amount of water to be provided for foam production shall be calculated for
each foam type and the distribution of these quantities shall be documented for each
vehicle and applied to the overall rescue and firefightaogiirement.

The complementary agents shall comply with the appropriate specifications of the
InternationalOrganization for Standardisation (ISO 7202 (Powder)).

Thedischarge rate of the foam solution and of complementary agents shalldss no
than thevalues shown in Table 10.

Dry chemical powders shall only be substituted with an agent that has equivalent or
betterfirefighting capabilities for all types of fires where complementary agent is
expected to be used.

A reserve supply of foam concentrate, equivalent to 200 per cent of the quantities
identified in Table 10, shall be maintained on the aerodrome for vehicle replenishment
purposes and foam concentrate carried on fire vehicles in excess of the quantities
speified in Table 10, shall be considered to contribute to the reserve.

A reserve supply of complementary agent, equivalent to 100 per cent of the quantity
identifiedin Table 10, shall be maintained on the aerodrome for vehicle replenishment
purposesand sufficient propellant gas shall be included to utilize this reserve
complementary agent.

182



(17) Categoryl and 2 aerodromes that have replaced up to 100 per cent of thevikfater
complementaragent shall hold a reserve supply of complementary age&@i0 per
cent.

(18) Wherea major delay in the replenishment of the supplies is anticipated, the amount of
reserve supply required by subgulations (1), (2) and (3) shall be increased as
determined by a risk assessment.

195. RescueEquipment

An operator shall ensure that rescue equipment commensurate with the level of aircraft
operations are provided on the rescue and fire fighting vehicles.

196. Responselime for Rescue and Firefighting Services

(1) The operational objective of thescue and firefighting service shall be to achieve a
responsdéime not exceeding three minutes to any point of each operational runway in
optimum visibility and surface conditions.

(2)  Theoperational objective of the rescue and firefighting service shall be to achieve a
responséime not exceeding three minutes to any other part of the movement area in
optimum visibilityand surface conditions.

3) Forthe purpose of these regulatioresponse time means the time between the initial
call to the rescue and firefighting service, and the time when the first responding
vehicle is in position to apply foam at a rate of at least 50 per cent of the discharge rate
specified in Table 10 and optum visibility while optimum visibility and surface
conditions means daytime, good visibility, no precipitation with normal response route
free of surface contamination such as water.

(4) To meet the operational objectives as nearly as possible in lagsaoftimum
conditions of visibility, especially during low visibility operations, suitable guidance,
equipment and/or procedures for rescue and firefighting services shall be provided.

(5)  Any vehicles, other than the first responding vehicle(s), reduice deliver the
amounts of extinguishing agents specified in Table 10 shall ensure continuous agent
application and shall arrive no more than four minutes from the initial call.

(6) A system of preventive maintenance of rescue and fire fightegcles shall be
employed tensure effectiveness of the equipment and compliance with the specified
response timéhroughout the life of the vehicle.

197. Establishment ofEmergency Access Roads

Q) Emergency access roads shall be provided aesrdrome where terrain conditions
permit the construction, so as to facilitate achieving minimum response times.

(2) Particular attention shall be given to the provision of ready access to approach areas
up to 11000 m from the threshold, or at least withine taerodrome boundary and
where a fence is provided, the need for convenient access to outside areas shall be
taken into account.

(3) Aerodrome service roads may serve as emergency access roads when they are suitably
located and constructed.
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198.

190.

200

(4)
(5)

(6)

Emergency accessads shall be capable of supporting the heaviest vehicles which
shall use them, and be usable in all weather conditions.

Roads within 90 m of a runway shall be surfaced to prevent surface erosion and the
transfer of debris to the runway. Sufficient veaticlearance shall be provided from
overhead obstructions for the largest vehicles.

When the surface of the road is indistinguishable from the surrounding area, edge
markers shall be placed at intervals of about 10 m.

Fire Stations

(1)
(2)

3)

Rescue and fighting vehicles shall be housed in a fire station.

Fire stations shall be provided where the response time cannot be achieved from a
single fire station.

The fire station shall be located so that the access for rescue dightirgy vehicles
into the runway area is direct and clear, requiring a minimum number of turns.

Communication and Alerting Systems for Rescue and Firefighting Services

(1)

(2)

An aerodrome operator shall provide a discrete communication siisténg a fire
station with the control tower, any other fire station on the aerodrome and the rescue
and fire fightingvehicles.

An alerting system for rescue and firefighting personnel, capable of being operated
from that station, shall bprovided at a fire station, any other fire station on the
aerodrome and at the aerodrome control tower.

Number of Rescue and Fire Fighting Vehicles

The minimum number of rescue and fire fighting vehicle provided at an aerodrome shall be
in accordancevith the following tabulation:

Table 11 - Minimum Number of Rescueand Fire Fighting Vehicle

Aerodrome fire Number of rescue and fire fighting
category vehicles
1 1
2 1
3 1
4 1
5 1
6 2
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201.

202.

7 2
8 3
9 3
10 3

Requirements for Rescue and Firefighting Personnel

(1)

(2)
3)
(4)

(5)

(6)

(7)

An aerodrome operator shall ensure that all rescue and firefighting personnel are
properly trained to perform their duties in an efficient manner, and shall participate in
live fire drills commensurate with the types of aircraft and type of rescue and
firefighting equipment in use at the aerodrome, including pregedrtuel fires.

For the purpose of these regulations, prestddires are fires associated with fuel
discharge underery high pressure from a ruptured fuel tank.

The rescue and firefighting personnel training programme shall include training in
human performance, including team coordination.

During flight operations, sufficient trained and competent personnel shall be
designated to be readily available to ride the rescue and fire fighting vehicles and to
operate the equipment at maximum capacity.

The rescue and firefighting personnel shall be deployed in a way that ensures that
minimum response times can be achievedthaticontinuous agent application at the
appropriate rate can be fully maintained, taking into account, the need for the
personnel to use hand lines, ladders and other rescue and firefighting equipment
normally associated with aircraft rescue and firefiggnoperations.

In determining the minimum number of rescue and firefighting personnel required, a
task resource analysis shall be completed and the level of staffing documented in the
Aerodrome Manual.

All responding rescue and firefighting personnel shall be provided with protective
clothing and respiratory equipment to enable them to perform their duties in an
effective manner.

Maintenance ofFire Prevention Programme

(1)

(2)

An aerodrome operator shall establish a fire prevention programme with preventive

measures against possible fires on the aerodrome and identify a person to maintain the
fire

prevention programme for the aerodrome and the aerodyaitaéngs.

Where an aerodrome does not have designated fire service, the aerodrome operator
shall arrange with the relevant local government authority or any other concerned
authority to maintain a fire prevention programme for the aerodrome addise the
operator of any dangerous conditions for rectification.
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3)
(4)

An aerodrome operator shall ensure that unsafe practices that may result in fire are not
performed on the aerodrome or within its vicinity.

Notwithstanding supegulation (3) where unsafergetices are performed during
maintenance on the aerodrome, an operator shall alert the rescue and firefighting
services concerned, to be on standby for the duration of the practices.

DisabledAircraft Removal
203. RemovalOf Disabled Aircraft

(1)

(@)

(3)

An aerodrome operator shall have in place a plan for the removal of an aircraft
disabled onpr adjacent to, the movement area and shall designate a coordinator to
implement the plawhennecessary.

The disabled aircraft removal plan shall be based on #racteristics of the aircraft
that may normally be expected to operate at the aerodrome, and include among other
things

(@) alist of equipment and personnel on, or in the vicinity of, the aerodrome which
would be available for such purpose; and,;

(b)  arrangement for the rapid receipt of aircraft recovery equipment kits from
other aerodromes, where applicable; and

(c) the name and coacts of the coordinator designated to implement the plan.

The plan under this regulation shall include particulars of the procedures for removing
a disabled aircraft on the movement area or adjacent to it.

Wildlife Strike Hazard Reduction
204. Wildlife Hazard Management

205.

(1)
)

3)
(4)

An operator shall, in consultation with the authority responsible for wildlife, take
necessargactionto control wildlife hazards at the aerodrome.

An operator shall ensure thptocedures to deal with the danger posed to aircraft
operations by the presence of wildlife in the aerodrome flight pattern or movement
area are in place.

The wildlife management plan of an aerodrome shall be approved by the Authority
and shall form partfadhe aerodrome manual.

The wildlife strike hazard on, or in the vicinity of, an aerodrome shall be assessed
through

Wildlife Strike Hazard Reduction at Aerodrome

(1)

(2)

An operator shall, in consultation with the authority responsible for wildlife, take all
Reasonablesteps to minimize the risks associated with wildlife strike hazards. The
wildlife strikes hazardnorin the vicinity of, an aerodrome shall be assessedigftro

An operator shall take practical measures to control the wildlife habitat at or around
theaerodrome and to disperse birds, which are a potential hazard to aircraft operations.
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3)

(4)

(5)

(6)

(7)

(8)

(9)
(10)
(11)

(12)

(13)

A wildlife strike hazard on, or in the vicinity of, an aerodrostell be assessed
through

(@) the establishment of a national procedure for recording and repuoiitdide
strikes toaircraft

(b)  the collection of information from aircraft operators, aerodrome personnel, and
other sources on the presence vafdlife on, or around the aerodrome
constituting a potential hazard to aircraft operatipaisd

(c) an ongoing evaluation of the wildlifedzard by competent personnel

The aerodrome operator shall collect and forward wildlife strike reports to the
Authority for submission to ICAO for inclusion in the ICAO Bird Strike Information
System (IBIS)atabase.

An aerodrome operator shall take action to decrease the risk to aircraft opdrgtions
adopting measures to minimize the likelihood of collisions between wildlife and
aircratft.

An aerodrome operator in collaboration with the appropriate authoritedktake

action to eliminate or to prevent the establishment of refuse collection sites, garbage
disposal dumps, including landfills, or any other source which may attract wildlife to
the aerodrome, or its vicinity, unless an appropriate wildlife assessmeates that

they are unlikely to create conditions conducive to a wildlife hazard problem.

Subjectto subregulation (6), refuse collection sites, garbage disposal dumps and
landfills shall be located no closer than a 13km radius circle centred on the aerodrome
reference point and shall be located further, where located in the vicinity of an
approach ad takeoff path of an aerodrome, except where studies of flight lines of
birds attracted to these sites show that the birds shall not be problematic for the
aerodrome.

Wherethe elimination of existing sites is not possible, the operator arapthepriate
authoritiesshall ensure that any risk to aircraft posed by these sites is assessed and
reduced to as low as reasonably practicable.

An aerodrome operator shall establish a local wildlife hazard management committee
to manage wildlife hazarat the aerodrome.

An aerodrome operator shall establish aerodrome wildlife control unit, adequately
equipped to control and manage wildlife hazard at the aerodrome.

The operator shall cause records of all aspects of wildlife hazard control to be kept
and shall report all wildlife strikes to the Authority.

An operator shall monitor the local environment including any activities that may
attract wildlife and in degning the wildlife hazard management programme, shall
consider that environment and the activities that may attract wildlife.

The authority shall give due consideration to aviation safety concerns reldtettito
development the vicinity of theaerodrome that may attract wildlife.
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206. National Committee on Wildlife Hazard Management

There shall be a national committee on wildlife hazard management established by the
nationalauthority responsible for airports.

207. Responsibilities of the National Committee on Wildlife Hazard Management
The national committee on wildlife hazard management shall be responsible for

(@) analysing wildlife hazard problems at aerodromes;

(b)  carrying out research amvelopment on wildlife hazard management;

(©) acting as an interface between the aerodrome operators and air operators;

(d)  advising aerodrome operators on wildlife hazard management; and

(e) reviewing the effectiveness of the wildlife hazard managgnprogrammes at
aerodromes.

208. Composition of theNational Committee on Wildlife Hazard Management
The national committee on wildlife hazard management shall consist of:

(@) the Directorate of Aerodrome State Airports who shall be the chair;

(b) representatives from the ministries responsible for civil aviation, local government,
and defence;

(c) aerodrome operator representatives;

(d)  aircraftoperator representatives;

() chairpersons of the airportsdé | ocal wil

() air navigation service provider representatives;

() agencies responsible for wildlife services; and

(h)  suchother persons or agenciesnagy be deemed necessary.

Apron Management Service
209. Provision of Apron Management Service

(1) Whenwarranted by the volume of traffic and operating conditions, an appropriate
apron management service shall be provided on an apron by an aerodrome air traffic
services unit, by the aerodrome operating authority, or by a cooperative combination
of these,m order to:

@) regulate movement with the objective of preventing collisions between
aircraft, and between aircraft and obstacles;

(b) regulate entry of aircraft into, and coordinate exit of aircraft from, the apron
with the aerodrome control tower; and

(e) ensure safe and expeditious movement of vehicles and appropriate regulation
of otheractivities.

(2) Where the aerodrome control tower does not participate in the apron management
service,procedures shall be established to facilitate the orderly ti@msit aircraft
between the apron management unit and the aerodrome control tower.

(3) An aerodrome operator shall ensure that, where an apron management service is
established, radio telephony communication facilities are provided.

(4)  Where lowvisibility procedures are in effect, persons and vehicles operating in the
apron shall be restricted to the essential minimum.

188



210.

211.

(5)
(6)

(7)

An emergency vehicle responding to an emergency shall have priority over all other
surface movement traffic.

A vehicle operatingpn an apron shall:

(@) give way to an emergency vehicle; an aircraft taxiing, about to taxi, or being
pushed or towed; and
(b) give way to other vehicles in accordance with local regulations.

An aircraft stand shall be visually monitored to ensure that the reeaded
clearance distancese provided to an aircraft using the stand.

Ground Servicing of Aircraft

(1)

(2)

An aerodrome operator shall ensure that fire extinguishing equipment, suitable for at
least thanitial intervention in the event of a fuel fire, is readily available during the
ground servicing of an aircraft, and that there are means of quickly sumntbaing
rescue and firefighting service in the event of a fire or major fuel spill.

An aerodrome operator shall ensure that, when aircraft refuelling operations take place
while passengers are on board, embarking or disembarking, ground equipment are
positiored in a manner that allows

(@) the use of a sufficient number of exits for expeditious evacuation; and
(b)  aready escape route from each of the exits to be used in an emergency.

Aerodrome Vehicle Operation

(1)
(2)

3)
(4)

(5)
(6)

(7)

A person shall not operate a vehicle on the manoeuvring area at an aerodrome where
air traffic service is provided, excepereauthorized by the aerodrome control tower.

A person shall not operate a vehicle on an apron of an aerodrome @rept
authorzed bythe aerodrome operator.

A vehicle operating on the movement area shall have a rotating beacon.

A driver of the vehicle on the movement area shall comply with all mandatory
instructionsconveyed by markings and signs, where the vehicle is on the manoeuvring
area, exceptvherethe driver is authorized by

(@) the aerodrome control tower when on then@euvring area; and
(b)  onan apron only as authorized by the appropriate designated authority

A driver of the vehicle on the movement area shall comply with all mandatory
instructionsconveyed by lights.

A driver of a vehicle on the movement area shall comply with all mandatory
instructionsconveyed by lights and instructions issued by the aerodrome control tower
where the vehicle is on the manoeuvring area or by the appropriate designated
authority, whereghe vehicle is on an apron.

A driver of a vehicle on the movement area shall be appropriately trained for the tasks
to beperformedand shall comply with the instructions issued by:

(@) the aerodrome control tower, when on the manoeuvring area; and
(b) the appropriate designated authority, when on the apron.
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212.

213.

(8)

A driver of a radieequipped vehicle shall establish satisfactory -imay radio
communicatiorwith the aerodrome control tower before entering the manoeuvring
area and with the appropriate dested authority before entering the apron, and shall
maintain a continuous listening watch on the assigned frequency while on the
movement area.

SurfaceMovement Guidance and Control Systems

(1)
(2)

®3)
(4)
(5)
(6)

(7)
(8)

9)

A surface movement guidance and control sygemMGCS) shall be provided at an
aerodrome.

Thedesign of an SMGCS provided at an aerodrome shall take into account:

(@) the density of air traffic;

(b)  the visibility conditions under which operations are intended,;
(c) the need for pilobrientation;

(d)  the complexity of the aerodrome layout; and

(e) movements of vehicles.

Thevisual aid components of an SMGCS, that is, markings, lights and signs, shall be
designedo conform with the relevant specifications in these regulations

An SMGCS shall be designed to assist in the prevention of inadvertent incursions of
aircraftandvehicles onto an active runway.

Thesystem shall be designed to assist in the prevention of collisions between aircraft,
and between aircraft and vehicles or objects, on any part of the movement area.

Wherean SMGCS is provided by selective switching of stop bars and taxiway centre
line lights,the following requirements shall be met

(@) taxiway routes which are indicated by illuminated taxiway center line lights
shall be capable of being terminated by an illuminated stop bar;

(b)  the control circuits shall be so arranged thlaén a stop bar located ahead of
anaircraft is illuminated, the appropriate section of taxiway center line lights
beyond it is suppressed; and

(c) the taxiway center line lights are activated ahead of an aircraft when the stop
bar issuppressed.

Surfacemovement radar for the manoeuvring area shall be provided at an aerodrome
intended for use in runway visual range conditions less than a value of 350 m.

Minimum for the manoeuvring area shall be provided at an aerodrometiadinethat
in subregulation (7) when traffic density and operating conditions are such that
regularity of traffic flow cannot be maintained by alternative procedures and facilities.

Thisregulation shall apply to aerodromes in category A.

Siting of Equipment and Installations on Operational Areas

(1)

Unless its function requires it to be there for air navigation or for aircraft safety
purposes, no equipment or installation shall be
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214.

(2)

3)

(4)

(5)

(6)

(@ on a runway strip, a runway end safety area, a taxiway strip or within the
distances specified in Table 2, coludih where it would endanger an aircraft;
or

(b) on a clearway where it would endanger an aircraft in the air.

Any equipment or installation required for air navigation or for aircraft safety purposes
which mustbe located

(@)  onthat portion of a runway strip within:
) 75 m of the runway center line where the code number is 3 or 4; or
(i) 45 m of the runway center livehere the code numberis 1 or 2

(b) on a runway end safety area, a taxiway strip or within the distances specified
in Table 2; or

(c) on a clearway and which would endanger an aircraft in thanaishall be
frangible and mounted as low as possible.

Any equipment or installation required for air navigation or for aircraft safety purposes
which must be located on the rgraded portion of a runway strip shall be regarded
as an obstaclend shall be frangible and mounted as low as possible.

Unlessits function requires it to be there for air navigation or for aircraft safety
purposes, no equipment or installation shall be located within 240 m from the end of
the strip and within

€)) 60 m of the extended center line where the code number is 3 or 4;

(b) 45 mof the extended center line where the code number is bfoa 2
precision approach runwaategoried, Il or Ill.

Any equipment or installation required for air navigation or for aircraft safety purposes
which must be located on or near a strip of a precision approach runway category I, I
or Il and which

€) is situated within 240 m from the end of the strip and within
0) 60 m of the extended runway center line where the code number is 3
or 4; or
(i) 45 m of the extended runway center line where the code number is 1
or 2; or

(b) penetrates the inner approach surface, the inner transitional surface or the
balked landing surfacghal be frangible and mounted as low as possible

Any equipment or installation required for air navigation or for aircraft safety purposes
which are an obstacle of operational significance shall be frangible and mounted as
low as possible.

Fencing ofAerodromes and Installations

(1)

An aerodrome operator of an aerodrome shall provide a fence or a suitable barrier on
theAerodrome

(&) to prevent the entrance into the movement area, of any animals likely to be a
hazardo aircraft; and
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(b)  to deter the inadvertent or premeditated access of an unauthorised person
onto a nonpublic area of the aerodrome.

(2)  An aerodrome operator shall provide suitable means of protection for an aerodrome to
deter the inadvertent gremeditated access of unauthorised persons into ground
installations and facilities essential for the safety of civil aviation located off the
aerodrome.

(3)  The fence or barrier required under selgulation (1) shall be located so as to separate
the movemenarea and other facilities or zones on the aerodrome which are vital to
the safe operation of aircraft from areas open to public access.

(4)  Where greater security is needed, a cleared area shall be provided on both sides of the
fence or barrier to facilitatine work of patrols and to make trespassing more difficult
and provision for a perimeter road along the aerodrome fencing for the use of both
maintenance personnel and security pasbédlbe made.

215. Security Lighting of Aerodrome Fence

Where itis deemed desirable for security reasons, a fence or other barrier provided for the
protection of international civil aviation and its facilities shall be illuminated at a minimum
essential level and the security lighting shall be located so that thedgroeanon both sides

of the fence or barrier, particularly at access points, is illuminated.

216. AutonomousRunway Incursion Warning System(ARIWS)
(1) Where an ARIWS is installed at an aerodrome

€)) it shall provide autonomous detection of a potential incursion or of the
occupancy ofin active runway and a direct warning to a flight crew or vehicle
operator;

(b) it shall function and be controlled independently of any other visual system on
theaerodome;

(c) its visual aid components, including lights, shall be designed to conform with
therelevant specifications in these Regulations; and

(d)  failure of part or all of it shall not interfere with normal aerodrome operations.
To thisend, provision Isall be made to allow the ATC unit to partially or
entirely shut down the system.

(2) It is intended that the system be operational under all weather conditions, including
low visibility.

3) Where an ARIWS is installed at an aerodrome, information on its chasticeeand
status shall be provided to the Aeronautical Information Services for promulgation in
the AIP with the description of the aerodrome surface movement guidance and control
system and markings as specified in the applicable Civil Aviation (Aeticahu
Information Services) Regulations.

217. Maintenance ofSafety Inspection Programme

(1) Anaerodrome operator shall establish and maintain a safety inspection programme
for the aerodrome.
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(2)  Thesafety inspection programme shall

(@)

(b)

provide procedures to ensure that competent aerodrome personnel execute
the prograneffectively; and

provide a reporting system to ensure prompt correction of uasadelrome
conditionsnoted during anynspection.

218. Access ofGround Vehicles to Aerodrome Movement Area

(1)  An aerodrome operator shall

(@)
(b)

()

(d)

limit the access of any ground vehicles used for aerodrome aadcraft

operations, tehe aerodrome manoeuvring area,

provideadequate procedures for the safe and orderly access to the aerodrome

andoperation in the manoeuvring area of ground vehicles, where an air traffic

service unit is in operation at the aerodrome, in order to ensure that each ground

vehicle operating in theerodrome manoeuvring area is controlled by

) two-way radio communication between the vehicle and the air traffic
service unit; and

(i) an accompanying radio communication or an escort vehicle with
adequate measures including signals or guardsritrol the vehicle,
where the vehicle does not haveadio

provide adequate measures to ensure that ground vehicles operating in the

aerodromemovement areas controlled by signs, prarranged signals or

guidelines prescribed by the Authority in thepbgable technical guidance

materials, where an air traffic service unit is not in operation at the aerodrome;

ensure that any person who operates a ground vehicle on the aerodrome

movementarea is familiar with and complies with the aerodrome rules and

procedures for the operation of ground vehicles as prescribed by the Authority

in the technical guidance material.

(2)  An aerodrome operator shall ensure that a person who has access to the aerodrome
movementarea wears a coloured reflective gear which shall be conspicuously
displayed while on the movement area.

219. Supply of Aviation Fuel to Aircraft

(1)  Anoperator of an aviation fuel installation at an aerodrome shall not cause or permit
any aviation fuel to be delivered to that installation or from it, to an aircraft unless

(@)

when the aviation fuel is delivered to the installation, the operator of the
aviation fuelinstallation is satisfied that

(), the installation is capable of storing and dispensing the fuel so as not
to render it unfifor use in an aircraft;

(i) the installation is marked in an appropriate manner to the grade of the
fuel stored omwhere different grades are stored in different parts, that
each part is so marked,;

(i)  in the case of delivery into the installation or part of the installation
from a vehicle or vessel, the fuel has been sampled and is of the grade
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(2)

3)

(4)

(5)

(6)

(7)

(8)

(9)

approprie to that installation grart of the installation as the case may
be and is fit for use in an aircraft;

(b)  when aviation fuel is dispensed from the installation, the operator of the
aviation fuel installation is satisfied after sampling, thatfties is fit for use
in an aircraft.

A person shall not cause or permit aviation fuel to be dispensed for use in an aircraft
where that person knows or has reason to believe that the aviation fuel is not fit for
use in an aircratft.

An aerodrome operator @n aviation fuel installation shall not on an aerodrome,
supply fuel to an aircraft except at a place and in a manner approved by the operator.

An aerodrome operator may subject to the approval granted undeggauation (3),
ensure compliance with anymditions as the operator may impose, in order to
safeguard persons or property on the ground.

An aerodrome operator of an aviation fuel installation shall keep a written record in
respect of each installation managed by that operator.

The record in subegulation (5) shall include

€)) particulars of the grade and quantity of aviation fuel delivered and the date of
delivery;

(b) particulars of all samples taken of the aviation fuel and of the results of the
tests of those samples; and

(c) particulars of thenaintenance and cleaning of the installation.

An operator of an aviation fuel installation shall preserve the written record for a
period of twelve months or such longer period as the Authority may in a particular
case direct and shall, within a reasonabtee after being requested to do so by an
authorised person, produce the record to that authorised person.

The Authority or an authorised person may direct the operator of an aviation fuel
installation not to permit aviation fuel to be dispensed ftbat installation until the
direction is revoked by the Authority or that authorised person, where it appears to the
Authority or to that authorised person that aviation fuel is intended or likely to be
delivered in contravention of this regulation.

For the purpose of this regulation
(@) aviation fue] means fuel intended for use in an aircraft; and

(b) aviation fuel installationmeans any apparatus or container, including a
vehicledesignednanufactured or adapted for the storage of aviation fuel or
for the delivery ofuel toan aircraft
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220.

221.

CHAPTER XII
AERODROME MAINTENANCE

Maintenance Programme

(1)

(2)

(3)

An aerodrome operator shall establish at the aerodrome, a maintenance programme,
including preventive maintenance to maintain a facility in a condition thatrdues
impair the safety, regularity and efficiency of air navigation.

In this regulation

A F a c iidcludesyapavement, visual aid, fencing, drainage system, electrical system
and building;and

fiPreventiveMa i nt e means pragrammed maintenance work done to prevent
failure or degradation of a facility

The design and application of the m@nance programme shall observe Human
Factors principles.

Maintenance ofPavements and Adjacent Areas

An aerodrome operator shall at all times ensure that

(1)

)
3)

(4)

(5)

(6)

(7)

(8)

the surfaces of all movement areas including pavements (runways, taxiways, and
aprons) anddjacent areas are inspected and their conditions monitored regularly as
part of an aerodrome preventive and corrective maintenance programme with the
objective of avaling and eliminating any foreign object debris (FOD) that might
cause damage to aircraft or impair the operation of aircraft systems

the surface of the runway is maintained in a condition that precludes formation of
harmfulirregularities such as water@e and rough surfaces

a paved runway is to be maintained in a condition so as to provide surface friction
characteristicat or above the minimum friction level specified by the Authority in
table 1 below.

runway surface friction characteristics for maintenance purposes is periodically
measured witla continuous friction measuring device using-gadfting features and
docunented and that the frequency of these measurensesiifficient to determine

the trend of the surface friction characteristics of the runway

whenrunway surface friction measurements are made for maintenance purposes using
a selfwetting continuous frigbn measuring device, the performance of the device
shall meet the standard set or agreed by the Authority, and the personnel measuring
runway surface friction required shall be trained to fulfil their duties.

corrective maintenance action is taken to peav the runway surface friction
characteristics foeither the entire runway or a portion thereof from falling below a
minimum friction level specified by the Authority

subjectto paragraph (f) above, a portion of runway in the order of 100 m long may be
consideredignificant for maintenance or reporting action.

whenthere is reason to believe that the drainage characteristics of a runway or portions
of the runway, are poor due to slopes or depressions, then the runway friction
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characteristics are assessed under natural or simulated conditions that are
representative of local rain and corrective maintenance action is taken where
necessary

(9) therunway surfacshall be visually assessed, as necessary, under natural or simulated
rain conditions for ponding or poor drainage and where required, corrective
maintenance action taken.

(10) wherea taxiway is used by turbirengine aeroplanes, the surface of the taxiway
shoudersshall be maintained so as to be free of any loose stones or other objects that
may be ingested by the aeroplane engines

Test Testtire [Test Testwater | Design |[Maintenance Minimum

Test equipment gge pressure speed depth objective planning level | friction level
(NDE) (Km/h) (mm) surface

Mu-metertrailer |A 70 65 1.0 0,72 0,52 0,42

A 70 95 1.0 0,66 0,38 0,26
Skiddometer B 210 65 1.0 0,82 0,60 0,50
Trailer

B 210 95 1.0 0,74 0,47 0,34
SurfaceFriction B 210 65 1.0 0,82 0,60 0,50
TesterVehicle

B 210 95 1.0 0,74 0,47 0,34
RunwayFriction B 210 65 1.0 0,82 0,60 0,50
TesterVehicle

B 210 95 1.0 0,74 0,54 0,41
TATRA Friction |B 210 65 1.0 0,76 0,57 0,48
TesterVehicle

B 210 95 1.0 0,67 0,52 0,42
Grip Tester C 140 65 1.0 0,74 0,53 0,43
Trailer

C 140 95 1.0 0,64 0,36 0,24
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222.

223.

224.

Removal ofContaminants

(1)

(2)

Standing water, mud, dust, sand, oil, rubber deposits and other contaminants are
removed from the surface of runways in use as rapidly and completebgsible to
minimize accumulation.

Chemicals which may have harmful effects on aircraft or pavements, or chemicals
which may have toxic effects on the aerodrome environment, shall not be used.

Maintenance ofRunway Pavement Overlays

(1)

)

The following specifications apply where a runway is to be returned temporaaity to
operationalktatus before resurfacing is complete during a runway pavesaernay
project

(@) The longitudinal slope of the temporary ramp when establibbgleen the
new and old runway surfaces, measured with reference to the existing runway
surface or previous overlaypurse, shall be:

) 0.5 to 1.0 per cent for overlays up to and including 5 cm in thickness;
and

(i) not more tham.5 per cent for overlays more than 5 cm in thickness;

(b)  Overlaying shall proceed from one end of the runway toward the other end so
that based on runway utilidan most aircraft operations shall experience a
down ramp;

(© The entire width of the runway shall be overlaid during each work session; and

(d) Before a runway being overlaid is returned to a temporary operational status,
a runway centre linmarking shall be provided and in addition, the location of
any temporary threshold shall be identified by a 3.6 m wide transverse stripe;

An aerodrome operator shall ensure that, the overlay is constructed and maintained
above the minimum friction level spified by the Authority.

Preventive Maintenance of Visual Aids

(1)
(2)

3)

(4)

An aerodrome operator shall not operate an aerodrome unless a system of preventive
maintenance of visual aids is employed at the aerodrome.

The system of preventive maintenance of visual aids to be employed shall ensure
lighting and marking system reliability.

(@)  Alight shall be deemed to be unserviceable when the main beam average
intensity is less than 50 per cent of the value specified in the appropriate figure
in the Fourth Schedule to these regulations.

(b) For light units where the designed main beam average intensity is above the
value shown in the Fourth Schedule to theggilations, the 50 per cent value
shall be related to that design value.

The system of preventive maintenance employed for a precision approach runway
category Il or Ill shall include at least the following checks:
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(5)

(6)

(7)

(8)

(9)

(@)  visual inspection and ifield measurement of the intensity, beam spraadi
orientationof lights included in the approach and runway lighting systems;

(b)  control and measurement of the electrical characteristics of each circuitry
included inthe approach ahrunway lighting systems; and

(c) control of the correct functioning of light intensity settings used by air traffic
control.

The infield measurements of intensity, beam spread and orientation of lights included
in approach and runway lighting systems f@recision approach runway category Il

or Il shall be undertaken by measuring all lights, as far as practicable, to ensure
conformance with the applicable specification of in the Fourth Schedule to these
regulations.

Measurement of intensity, beam spread arientation of lights included in approach
and runway lighting systems for a precision approach runway category Il or Il shall
be undertaken using a mobile measuring unit of sufficient accuracy to analyse the
characteristics of the individual lights.

The frequency of measurement of lights for a precision approach runways categories
Il or 1l shall be based on traffic density, the local pollution level, the reliability of
installed lighting equipment and the continuous assessment of the result efi¢ie in
measurements but, in any event, shall not be less than twice a yeapfwement

lights and not less than once a year for other lights.

The system of preventive maintenance employed for a precision approach runway
category Il or Il shall have ats objective that, during any period of category Il or llI
operations, all approach and runway lights are serviceable and that, in any event, at
least:

(@ 95 per cent of the lights are serviceable in each of the following particular
significantelements
0) precision approach category Il and Il lighting system, the inner 450 m;
(i) runway center line lights;
(i) runway threshold lights; and
(iv)  runway edge lights;

(b) 90 per cent of the lights are serviceable in the touchdown zone lights;

(c) 85 per cent of the lights are serviceable in the approach lighting system beyond
450m; and

(d) 75 per cent of the lights are serviceable in the runway end lightsder to
provide continuity of guidance, the allowable percentage of unserviceable
lights shdl not be permitted in such a way as to alter the basic pattern of the
lighting system. Additionally, an unserviceable light shall not be permitted
adjacent to another unserviceable light, except in a barrette or a crossbar where
two adjacent unserviceallghts may be permitted.

With respect to barrettes, crossbars and runway edge lights, lights are considered to
be adjacent where located consecutively and:

€)) laterally: in the same barrette or crossbar; or
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225.

(10)

(11)

(12)

(13)

(14)

(15)

(b) longitudinally: in the same row of edge lights artettes.

The system of preventive maintenance employed for a stop bar provided at a-runway
holdingposition used in conjunction with a runway intended for operations in runway
visual range conditions less than a value of 350 m shall hatelltheing objectives:

@) no more than two lights shall remain unserviceable; and
(b) two adjacent lights shall not remain unserviceable unless the light spacing is
significantlylessthan that specified.

The system of preventive maintenance employedftaxiway intended for use in
runwayvisual range conditions less than a value of 350 m shall have as its objective
that no twoadjacent taxiway centre line lights be unserviceable.

The system of preventive maintenance employed for a precision approach runway
categoryl shallhave as its objective that, during any period of category | operations,
all approach and runway lights are serviceable and that, in any event, at least 85 per
cent of the lights are serviceable in each of the following:

@) precision approach category I lighting system,;

(b) runway threshold lights;

(c) runway edge lights; and

(d) runway end lightsin order to provide continuity of guidance an unserviceable
light shall not be permitted adjacent to another unserviceable light unless the
light spacing is significantly less than that specified.

The system of preventive maintenance employed for a runway meant fafftake
runway visual rangeonditions less than a value of 550 m shall have as its objective
that, during any period of operations, all runway lights are serviceable and that in any
event:

(@) atleast 95 per cent of the lights are serviceable in the runway center line lights
(whereprovided) and in the runway edge lights; and

(b)  at least 75 per cent of the lights are serviceable in the runway end lights.
order to provide continuity of guidance, an unserviceable light shall not be
permitted adjacent to another unserviceablatlig

The system of preventive maintenance employed for a runway meant fafftake
runway visual range conditions of a value of 550 m or greater shall have as its
objective that, during any period of operations, all runway lights are serviceable and
that in any event, at least 85 per cent of the lights are serviceable in the runway edge
lights and runway end lights. In order to provide continuity of guidance, an
unserviceable light shall not be permitted adjacent to another unserviceable light.

During low visibility procedures the appropriate authority shall restrict construction
or maintenancactivities in the proximity of aerodrome electrical systems.

Construction or Maintenance Activity During Low Visibility Operations

An aerodrome operator shall ensure that any construction or maintenance activity is not
undertaken in the proximity of aerodrome electrical systems at any time during periods of low
visibility operations.
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226. Works at Aerodromes

227.

228.

229.

230.

(1)  An operator shall establish procedures and precautions to ensure that any works
carried out at an aerodrome do not endanger the safety of any aircraft operations.

(2)  The procedures and precautions in-sedpulation (1) shall comply with guidelines
prescribed by the Authority in the applicable technical guidance materials.

CHAPTER Xl
GENERAL PROVISIONS

Application for Exemption Aeronautical Study

(1) A person may apply in writing to the Authority for an exemption from specific
provision of these regulations in accordance with r t theéSbuth Sudan Civil
Aviation Certification,Licensing and Registration éferodromeRegulations

(2) Where an aerodme does not meet the requirements of these regulations, the
Authority may determine, after an aeronautical study, the conditions and procedures
that are necessary to ensure a level of safety equivalent to that established by the
relevant regulations. Sudgjt to sub regulation (1), the aerodrome operator shall
conduct an aeronautical study, and submit the report to the authority for review.

Deviations from These Regulations

Any deviation from these Regulations shall be set out iaralorsement on the aerodrome
certificate, licese and in the aerodrome manual.

SafetylInspections and Audits
The Authority shaltl

(@) carry out such safety inspections and audits as may be necessary for the purpose of
verifying the validity of arapplication for construction and operation of an aerodrome;

(b)  carry out safety inspections and audits of any document and records of an operator,
which may be necessary to determine compliance with the appropriate requirements
as prescribed in theg&egulations

Enforcement

(1) The Authority shall take enforcement action on any regulated entity that fails to
comply withtheprovisions of these regulations.

(2) Inspectors of the Authority holding valid delegations shall take necessary action to
preserve safety where an undesirable condition has been detected.

3) The action(s) referred to in subgulation (2) may include:

(@) In the case of a regulated entity, imposition of operating restrictions until such
a time that thexisting undesirable conditidras been resolved;
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231.

232.

233.

234.

(b) In carrying out the enforcement actions pursuant to the provisions of sub
regulation (2), thenspectors of the Authority shall invoke the powers with due
care and act in good faith in the interest of preserving safety.

4) Inspectors of the Authority holding valid delegations shall take necessary action to
preserve safety where an undesirable comdlitias been detected

Contravention of Regulations

A person who contravenes any provision of these Regulationfiavayhis certificate,
licence, approval, authorisation or such other document sdeger revoked.

CHAPTER XIV
MISCELLANEOUS PROVISSIONS

Savings and Transition

A licence, certificate, approval or any other document issued to an oppratoto the
commencement of these Regulations shall continue in force as where it was issued under these
Regulations until it expires or is cancelled by the Authority or a court of competent
jurisdiction.

Revocation

TheSouth Sudan Civil Aviatm A Aer odr omes Design andisRegul
repealed.

Offences and Penalties

(1) A person who contravenes any provision of these Regulations, orders or notices
commits arDffenceand upon convictiorshall be sentence to imprisonment for a term
not exceeding six (Ghonth or dine or both

(2) In the case of a continuing contravention, each day of the contravention shall constitute
a separate offence and shall be liable to an additiovefor each day the offence
continues.

(3) Where it is proved that an act or omission of any persdnch havebeen a
contravention by that person of a provision of these Regulations, orders or notices
made there under was due to any cause not avoidable by the exercise of reasonable
care by that person, the act or omission shall be deemed not to be serditrdy
that person of that provision.
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FIRST SCHEDULE
(Regulation 5

CHAPTER A
SYSTEMATIC MANAGEMENT OF SAFETY AT AERODROMES
Safety Management

All aerodromes shall establish and implement a system for managing safety at the aerodrome
commensurate with the size and complexity of the aerodrome.

Interpretation

In this Schedule, unless the context otherwise requires

A Ri g$skhe combination of the probability, or frequency of occurrence of a defined hazard
and the magnitude of the consequences of the occurrence.

Safety Objective

An aerodrome and the facilities, equipment and systems of the aerodrome shall be designed
and operated such that for any hazard, the combination of the probability of occurrence and
the seriousness of the consequences of the hazard occurring must hat setewel of risk

that is unacceptable.

Safety Management Policy Statements

Safety Management Systems (SMS) established at aerodromes shall include the following

(@) a statement that the highest priority shall be attached to safety in relations to all
business activities;

() a business objective for safety that st
aviationaccidents risk to as low as reasonably pcabiie;

(c) a commitment by the aerodrome operator to adopt an explicit aratfive approach
to safetymanagement.

(d)  statements of safetelated responsibilities and accountabilities at all levels of the
organization;

(e) acommitment to comply witall appropriate safety standards;

() a commitment that the safety assurance processes used by external suppliers comply
with safetystandards and requirements;

(9) an emergency response plan that provides for the orderly and efficiersifidraand
coordination of operations from normal to emergency and back to normal.

Safety Management Principles
(1)
(&8  Whenever practicable, quantitative safety levels shall be derived, maintained
and improved forall aviation products and services delivered by the
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(2)

(b)
(©)

(d)

(@)

(b)

(©)

(d)

aerodrome; and when quantitative safetels cannot be derived, a qualitative
reasoning shall be performed in order to meet the sabgigtive.

An operator shall assess all existing operations, peaspokanges, additions

or replacements faheir safety significance.

An operator shall identify and record the safety requirements for a service or
product, the resultsf the safety assessment process and the evidence that the
safety requirements have Ipeenet and the records shall be maintained
throughout the life of the service or product.

An operator shall ensure that personnel whose functions impact on safety at
the aerodrome amdequate, trained and qualified for the job they are required
to do andor which theyhave accountability

An operator shall ensure that there is accountability, at a suitable senior level

for the management, development and monitoring of the safety management

system.

An operator shall routinely carry out internal safety audits to provide assurance

of the safetyactivities and to confirm compliance with the safety requirements

and the safety managemeystem.

An operator shall have in place suitalienitoring arrangements so that

undesirable trends in service or product performance can be recognized and be

subject to remedial action; and ander to achieve this, the operator shall in

accordance with the provisions of the Part Bhid Schedule

(1 esablish a reporting system for accident and incident reporting that
ensures the Authority is informed of the aviation safety aspects in
connection with the aerodromend

(i) investigate safety significant occurrences, identify any failures of its
management of safety and take corrective action where required;

The operator shall establish and maintain procedures, which enable tracing of
documents anddata related to the safety management system, and the
procedures shall ensure thatsafety related documents and data are available,
and that invalid documents and data shall be destroyed and secured against
unintended use.

6. Safety Management Strategy

(1)

(2)

An operator shall establish processes to identify safety shortcomings, senikdtal
action can be taken to ensure safety levels are maintained.

The basic principles to be applied in the safety management strategy shall:include

(@)
(b)

safety achievement; specifying the means by which the safety performance of
theorganizatiormeets its safety objectives and derived requirements;
safety assurance; specifying the means for providing assurance that risks are

203



being managed properly and effectively;

(c) safety performance monitoring and measurement; specifying the means to
verify safety performance of the organisation and to validate the effectiveness
of safety risk controls;

(d) safety promotion; specifying the means by which safety issues are
communicated within thaerodrome to eliminate unnecessary risks and avoid
repeat aors or risks and safety training programme that ensures personnel are
trained and competent to perform SMS duties.

(3)  An operator shall develop and maintain a formal process to:

(@) ensure that hazards in operations are identified

(b) identify changes within the organisation which may affect processes and
services and shall describe arrangements to ensure safety performance before
implementing changesnd

(c) identify the causes of substandard performance of safety managsistents,
determine the implications of substandard performance of the SMS in
operation and eliminate or mitigate such processes.

Operational Safety Assurances Documentation

An operator shall produce and maintain safety assurance documentation, and this
documentation shall cover

(@) all safety related roles and functions;

(b)  asafetybased risk assessment of the roles and functions where practicable;

(c) a process ofisk management for safety related tasks and functions to ensure that
identifiedrisks remain tolerable;

(d)  safety performance measurements of the current operations as part of the oskoing
managemenand

(e)  corrective procedures and measures thatlify the original tasks or functions to
address inadequate performance

Safety Assurance Documentation on Systems Requiring Approval

(1)  An operator shall, when intending to introduce new systems into  operation, or
introduce changes to, or repla@dsting systems, submit an application for approval
by the Authority.

(2) The aerodrome operator shall also submit an application for approval where the
intended changes affect the approvals in the aerodicemse

(3) An aerodrome operator shall, where satidfthat their own safety requirements as
well as those issued by the Authority have met the compliance criteria, notify the
Authority in writing indicating compliance with the specified safety requirements for
any operational system.

Safety Assessment Metbdology

The safety assessment of the aerodrome shall involve
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(@)  systematic identification of possible hazards to aircraft;

(b)  evaluation of the seriousness of the consequences of the hazard occurring;

(c) considering the chances of a haZaagpening;

(d) determining whether t he consequent ri
acceptablesafety performance criteria; and

(e) taking action to reduce the severity of the hazard or the probability of it arising in order
to reduce the risko a tolerable level.

10.  SafetyAuditing of Aerodromes

An operator shall carry out internal safety auditing of the aerodrome in order to determine

(@) the level of compliance with requirements;
(b)  the areas and degree of risk and their effectimeagement; and
(c) the competence and performance of those responsible for safety.

CHAPTER B

AIRCRAFT ACCIDENT AND INCIDENT REPORTING AND INVESTIGATION AT
AERODROMES

1. Aerodrome Occurrence Reporting
(1)  This schedule prescribes the requirementsdporting the occurrence or detection of
defects, failures or malfunctions at an aerodrome, its components or equipment, which

may jeopardize the safe operation of the aerodrome or cause it to become a danger to
persons or property.

(2)  The objectives of theemodrome occurrence reports are as foltows

(@) to ensure that knowledge of these occurrences is disseminated so that other
personsand organizations may learn from them; and

(b)  to enable an assessment to be made by those concerned (whether internal or
external to the aerodrome operator) of the safety implications of each
occurrence, both in itself and in relation to previous similar occurrences, so
that they may take or initiate any necessary action.

2. Reportable Occurrences and ReportingProcedures

(1)  Anoperator shall notify the Authority of any accident, serious incident, fatal or serious
injury occurring at the aerodrome as soon as practicable after the occurrence and
provide a detailed occurrence report thereafter.

(2)  For the purpose of thiSchedule

(@) A Ac c i dheanstad occurrence associated with the operation of an aircraft,
which takes place between the time any person boards the aircraft with the

205



(b)

(©)

intention of flight until such time as all such persons have disembarked, in
which:

) a person is fatally or seridysnjured as a result of

(aa) being in the aircraft, or

(bb) direct contact with any part of the aircraft, including parts
which have become detached from the aircraft, or

(cc) direct exposure to jet blast, except when the injgrjrom
natural causes, seliflicted, or inflicted by other persons, or
when the injuries are to stowaways hiding outside the areas
normally available to the passengers and crew or;

(i) the aircraft sustas damage or structural failure which

(aa) adversely affects the structural strength, performance or flight
characteristics of the aircraft; and

(bb) shall normally require major repair or replacement of the
affected component except fengine failure or damage, when
the damage is limited to the engine, its cowlings or accessories;
or for damage limited to propellers, wing tips, antennas, tires,
brakes, fairings, small dents or puncture holes in the aircraft
skin; or

(i) the aircraft is missig or is completely inaccessible.
fiSeriousl n c i dneludéso

0] a near collision requiring avoidance manoeuweravoid a collision or
an unsafe situation or where an avoidance action shall have been
appropriate;

(i) a controlled flight into terrain only marginally avoided;

(i)  an aborted takeff on a closed or engaged runway;

(iv)  atakeoff from a closed or engaged runyvaith marginal separation
from an obstacle;

(V) a landing or attempted landing on a closed or engaged runway;

(vi) a takeoff or landing incident such as undershooting; or overrunning
or running off the side of runways; or

(vii)  a major failure of any navigation archen a runway is in use;

fiSerious nj uryo means any injury that 1is
and that

) requires hospitalization for more than feright hours, commencing
within seven days from the date the injury was received;

(i) results in a fracture of any bone, except simple fractures of fingers, toes
or nose;

(i)  involves lacerations which cause sevsamorrhage nerve, muscle, or
tendon damage;
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3)

(4)

(iv)  involves any injury to any internal organ;

(V) involves secondor third-degree burns, or any burns affecting more
than 5% of the body surface; or

(vi) involves verified exposure to infectious substancesinpurious
radiation.

The operator shall notify the Aircraft Accident and Incident Investigation Branch
whenever an accident or serious incident occurs on or adjacent to his aerodrome in
accordance with the provisions of the South Sudan Civil Aviation (@iréccident

and Incident Investigation) Regulations.

Information to be provided in the reporting and notification of an accident, serious
incident or serious injury shall as far@sssiblyinclude the following

(@) the date and local time oftcurrence;

(b)  the exact location of the occurrence with reference to some easily defined
geographicapoint,

(c) detailed particulars of the parties involved, including the owner, operator,
manufacturer, nationality, registration marks, serial numbemssigned
identities of aircraft and equipment;

(d) adetailed description of the sequence of events leading up to the incident;

(e) the physical characteristics, environment or circumstances of the area in which
the incident occurred and an indication of the access difficulties or special
requirements toeach the site;

() the identification of the person sending the notice and wtherencident
occurred;

(@) inthe case of an aircraft accident, the number of crew members, passengers or
otherpersons respectively killed or seriously injured as a result of the accident;
and

(h)  a description of the followap action being taken aftdhe incident has
occurred.

Aerodrome Occurrence Records

(1)

(2)

(3)

An operator shall establish and maintain aerodrome occurrence reports for any
accident, serious incident, serious injury or any occurrence or event that has a bearing
on the safety cherodrome operations.

An operator shall use aerodrome occurrence reports to monitor and improve the level
of operational safety, including reviews of safety standards required.

The Authority may require the operator to produce and provide informationreeshta
in the aerodrome occurrence report relating to any safety occurrence or event.
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Aircraft Accident and Incident Investigation

(1)

(2)

3)

(4)

(5)

(6)

In the event of an accident or serious incident, an operator shall carry out its own
investigations.

The investigations carried out by the aerodrome operator shall be additional to that
carried out by the Aircraft Accident and Incident Investigation Branch to enable the
operator to assess safety of aircraft operations at his aerodrome.

The investigatorpr team of investigators, shall be technically competent and shall
either possess or have access to the background information, so that the facts and
events are interpreted accurately. The investigations shall be a search to establish how
the mishap happeud, why it occurred, including organizational contributing factors,

and to recommend action to prevent a recurrence, and shall not be intended to
apportion blame.

The lesson learnt derived from an aerodrome incident or accident investigation shall
be disseinated to personnel to provide feedback for safety improvement.

The Authority may require the operator to produce and provide information contained
in the aerodrome accident or incident investigation report relating to any such event.

An operator shall ispect his aerodrome, as circumstances require, to ensure safety as
soon as practicable after any aircraft accident or incident.

SECOND SCHEDULE
Regulation 72
SHIELDING OF OBSTACLES

General

11

1.2

The principle of shielding as applied to obstacles tamauigation may reduce the
necessity for removing obstacles or prohibiting the construction of new constructions.

Shielding principles are employed when some object, an existing building or natural
terrain already penetrates above one of the obdiagtationssurfaces.

The Principles of Shielding

2.1

Where it is considered that the nature of an object is such that its presence may be
described as permanent, the additional objects within a specified area around it may
be permitted to penetrate tlseirface without being considered as obstacles. The
original obstacle is considered as dominating or shielding the surrounding area.
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3.1

3.2

2.2  The formula for shielding shall be based on a horizontal plane projected from the top
of each obstacle away from the runwayd a plane with a negative slope of 10%
towards the runway. Any object which is below either of the two planes shall be
considered shielded. The permission to allow objects to penetrate an obstacle
limitation surface under the shielding principle shalwbger be qualified by reference
to the need for an aeronautical study in all cases.

2.3 The shielding effect of immovable obstacles laterally in approach anadftia&enb
shall be more critically considered. It is important to preserve existing unobstructed
cross section areas particularly when the obstacle is close to the runway. This shall
guard against future changes in either approach oraffildimb area specifications
or the adoption of a turned takéf procedure.

2.4 An object shall be considered asmanent and immovable obstacle only if, when
taking the longest view possible, there is no prospect of removal being practicable,
possible or justifiable, regardless of how the pattern, type or density of air operations
might change. Generally, an aeroneaitistudy shall need to be carried out to
determine the exact effect the construction of a new object shall have on air operations.

Alternative Methods for Assessingbstaclesin Critical Areas

The Authority may assess and determine whethebatacle is shielded. In assessing whether
an existing obstacle shields other obstacles, the Authority may be guided by the following
shielding practices:

Obstacles in the Takeoff climb and Approach Surfaces

An obstacle may be assessed asmpbsing additional restrictions if:

(@ when located between the inner edge end and the critical obstacle, the diestarle
assesseis below a plane sloping downwards at 10% from the top of the critical
obstacle toward the inner edge

(b)  whenlocated beyond the critical obstacle from the inner edge end, the obstacle being
assessed is not higher than the height of the permanent obstacle; and

(c) where there is more than one critical obstacle within the approach ardftakenb
area, and th obstacle being assessed is located between two critical obstacles, the
height of the obstacle being assessed is not above a plane sloping downwards at 10%
from the top of the next critical obstacle.

Obstacle in the Transitional Surfaces

An obstacle may be assessed as not imposing additional restrictions where it does not exceed
the height of an existing obstacle which is closer to the runway strip and the obstacle being
assessed is located perpendicularly behind the existing obstatileerlahe runwaygenter

line.

Figure 4-371 Shielding of Obstacles Penetrating the Approach and Tak®ff Climb Surfaces
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3.3

Obstacle in the Horizontal and Conical Surfaces

An obstacle may be assessed as not imposing additional restrictions where it is in the vicinity
of an existing obstacle, and does not penetrate a 10% downward sloping conical shaped
surface from the top of the existing obstacle, i.e. the obstacle is eshigdtially by the
existing obstacle

THIRD SCHEDULE
Regulation 79, 147,

COLOURS FOR AERONAUTICAL GROUND LIGHTS, MARKINGS, SIGNS AND

PANELS
General

Introductory Noted The following specifications define the chromaticity limits of colours

to be used for aeronautical ground lights, markings, signs and panels. The specifications are
in accord with the 1983 specifications of the International Commissidiiumination (CIE),

except for the colour orange in Figure-21

It is not possible to establish specifications for colours such that there is no possibility of
confusion. For reasonably certain recognition, it is important that the eye illuminatiilbe

above the threshold of perception, that the colour not be greatly modified by elective
at mospheric attenuations and that the obse
risk of confusion of colour at an extremely high level of eye illunimasuch as may be
obtained from a higintensity source at very close range. Experience indicates that
satisfactory recognition can be achieved where due attention is given to these factors.

Thec h r o ma fare exprésged s terms of the standard olkbseamd coordinate system
adopted by the International Commission on Illumination (CIE) at its Fourth Session at
Cambridge, England, in 1931. *

Thec h r o ma foi solid stagedighting (e.g. LED) are based upon the boundaries given in
the standard S 00&/2001 of the International Commission on lllumination (CIE), except for
the blue boundary of white.

Colors for Aeronautical Ground Lights

2.1  Chromaticities for lights having filameitype light sources

2.1.1 Thec hr o ma toi arionaytiéak ground lights shall be within the following
boundaries:

CIE Equations (see Figure Al:
€)) Red

Purple boundary y = 0.980x

Yellow boundary y = 0.335, except for visual approach slope indicator
systems

Yellow boundary y = 0.320, for visual approach slope indicator systems
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2.1.2

2.1.3

2.2

NoteSee Regul ation éeeée.
(b) Yellow

Red boundary y = 0.382
White boundary y = 0.7900.667x
Green boundary y = 0.120

(c) Green

Yellow boundary x = 0.36D 0.080y
White boundary x = 0.650y
Blue boundary y = 0.3900.171x

(d) Blue

Green boundary y = 0.805x + 0.065
White boundary y = 0.400 x
Purple boundary x = 0.600y + 0.133

(e)  White

Yellow boundary x = 0.500

Blue boundary x = 0.285

Green boundary y = 0.440 and y = 0.150 + 0.640x
Purple boundary y = 0.050 + 0.750x and y = 0.382

® VariableWhite

Yellow boundary x = 0.255 + 0.750y and y = 0.790.667x
Blue boundary x = 0.285

Green boundary y = 0.440 and y = 0.150 + 0.640x
Purple boundary y = 0.050 + 0.750x and y = 0.382

Where dimming is not required, or where observers with defective colour vision must
be able to determine the colour of the light, green signals shall be within the following
boundaries:

Yellow boundary y =0.726i 0.726x
White boundary x = 0.650y
Blue boundary y =0.390i 0.171x

Where increased certainty of recognition is more important than maximum visual
range, green signals shall be within the following boundaries:

Yellow boundary y=0.726i 0.726x
White boundary x = 0.625yi 0.041
Blue boundary y =0.3901 0.171x

Discrimination between lights having filametype sources
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2.2.1 Where there is a requirement to discriminate yellow and white fromatheh they
shall be displayed in close proximity of time or space as, for example, by being flashed
successively from the same beacon.

2.2.2 Where there is a requirement to discriminate yellow from green and/or white, as for
example on exit taxiway cemtiine lights, the y coordinates of the yellow light shall
not exceed a value of 0.40.

Note The limits of white have been based on the assumption that they shall be used
in situations inwhich the characteristics (colour temperature) of the light
source shall be substantially constant.

Note The limits of white have been based on the assumption that they will be used
in situations in which the characteristics (colour temperature) of the light
source will be substantially constant.

2.2.3 The cobur variable white is intended to be used only for lights that are to be varied in
intensity,e.g.,to avoid dazzling. Where this colour is to be discriminated from yellow,
the lights shall be so designed and operated that:

(@) the x coordinate of thgellow is at least 0.050 greater than the x coordinate of
the white; and

(b)  the disposition of the lights shall be such that the yellow lights are displayed
simultaneously and in close proximity to the white lights.

2.3 Chr o ma ftfor lightsthgvilga soligtate light source

2.3.1 Thec h r o ma ofiaeronautical ground lights with solid state light sources, e.g.
LEDs, shall be within the following boundaries:

CIE Equations (see Figure Alb):
€)) Red
Purple boundary y = 0.980x
Yellow boundary y = 0.335, except for visual approach slope indicator systems

Yellow boundary y = 0.320, for visual approach slope indicator systems
Note Seeregulation () and (12).

(b)  Yellow

Red boundary y = 0.387
White boundary y = 0.980x
Green boundary y = 0.727x + 0.054

(© Green (also refer to 2.3.2 and 2.3.3)

Yellow boundary x = 0.310
White boundary x = 0.625y0.041
Blue boundary y = 0.400

(d) Blue
Green boundary y =1.141x0.037
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2.3.2

2.3.3

2.4
24.1

White boundary y = 0.400y
Purple boundary x = 0.134 + 0.590y

(e)  White

Yellow boundary x = 0.440
Blue boundary x = 0.320 Green boundary y = 0.150 + 0.643x
Purple boundary y = 0.050 + 0.757x

() Variable white

The boundaries of variable white for solid state light sources are those of e)
White above.

Where observers wittlefective colour vision must be able to determine the colour of
the light,green signals should be within the following boundaries:

Yellow boundary y = 0.726 0.726x
White boundary x = 0.625i 0.041
Blue boundary y = 0.400

In order toavoid a large variation of shades of green, where colours within the
boundaries belovare selected, colours within the boundaries of 2.3.2 should not be
used.

Yellow boundary x = 0.310
White boundary x = 0.625i 0.041
Blue boundary y = 0.7260.726«

Colour measurement for filametyipe and solid stattype light sources

The colour of aeronautical ground lights shall be verified as being within the
boundaries specified in Figure Allby measurement at five points within the area
limited by the innermost iso candela curve (iso candela diagrams in Fourth Schedule
refer), with operation at rated current or voltage. In the case of elliptical or circular iso
candela curves, the colour measurements shall be taken at the centre and at th
horizontal and vertical limits. In the case of rectangular iso candela curves, the colour
measurements shall be taken at the centre and the limits of the diagonals (corners). In
addition, the colour of the light shall be checked at the outermost iselaanudve to

ensure that there is no colour shift that might cause signal confusion to the pilot.

Note I For the outermost iso candela curve, a measurement of colour coordinates
shall be made anckcorded for review and judgment of acceptability by the
appropriate authority.

Note 2 Certain light units may have application so that they may be viewed and used
by pilots from directions beyond that of the outermost iso candela curve (e.g.
stop bar lights at significantly wide runwéplding positions). In such
instances, the appropriatithority shall assess the actual application and
where necessary, require a check of colour shift at angular ranges beyond the
outermost curve.
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2.4.2 In the case of visual approach slope indicators and other light units having a colour
transition sedr, the colour shall be measured at points in accordance with 2.4.1
above, except that the colour areas shall be treated separately and no point shall be
within 0.5 degrees of the transition sector.

Colors for Markings, Signs and Panels

Note 1 The specifications of surface colours given below apply only to freshly coloured
surfacesColours used for markings, signs and panels usually change with time and
therefore require renewal.

Note 2: Guidance on surface colours is contained in the CIE docureatitled
Recommendations for Surface Colours for Visual SignaBingublication No. 32
(TC-106) 1983.

Note 3 The specifications recommended in 3.4 below for trans illuminated panels are interim
in nature and are based on the Glgecifications for trans illuminated signs. It is
intended that these specifications shall be reviewed and updated as and when CIE
develops specifications for trans illuminated panels.

3.1 Thec hr o ma tandclumingnéesfactors of ordinary colours, atok of retre
reflective materials and colours of trans illuminated (internally illuminated) signs and
panels shall be determined under the following standard conditions:

(& angle of illumination: 45°;
(b)  direction of view: perpendicular &urface; and
(c) illuminant : CIE standard illuminant .

3.2 The chromaticity and luminance factors of ordinary colours for markings and
externally illuminatedsigns and panels shall be within the following boundaries when
determined under standazdnditions.

CIE Equations (see Figure A):
€)) Red

(b)

()

Purple boundary

y = 0.3451 0.051x

White boundary y =0.910i x
Orange boundary y=0.314 + 0.047x
Luminance factor 3 =0.07 fhm)

Orange
Red boundary

y =0.285 + 0.100x

White boundary y =0.9401 x
Yellow boundary y =0.250 + 0.220x
Luminance factor 3 = 0.20 fnm)

Yellow
Orange boundary

y = 0.108 + 0.707x

White boundary y =0.9101 x
Green boundary y =1.35x1 0.093
Luminance factor 3 = 0.45 (m)
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3.3

(d)  White

Purple boundary y =0.010 + x
Blue boundary y = 0.6101 x
Green boundary y = 0.030 + x
Yellow boundary  y=0.710i x
Luminance factor 3 =0.75 hm)

(e) Black

Purple boundary y =x1 0.030
Blue boundary y =0.5701 x
Green boundary  y =0.050 + x
Yellow boundary y=0.740i x
Luminance factor 3 =0.03 (max)

() Yellowish green

Green boundary y=1.317x+0.4
White boundary y =0.910i x
Yellow boundary y=0.867x+ 0.4

(9) Green

Yellow boundary  x=0.313

White boundary y =0.243 + 0.067x
Blue boundary y = 0.493i 0.524x
Luminance factor 3 =0.10 hm)

Note The small separation between surface red and surface orange is not sufficient
to ensure the distinction of these colours when seen separately.

The chromaticity and luminance factors of colours of retftective materials for
markings, signs and panels shall be within the following boundaries when determined
under standard conditions.

CIE Equations (see Figure A):
€) Red

Purple boundary  y =0.345i 0.051x
White boundary y =0.9101 x
Orange boundary y=0.314 + 0.047x
Luminance factor 3 = 0.03 (hm)

(b) Orange

Red boundary = 0.265 + 0.205x

White boundary y =0.910i x
Yellow boundary y =0.207 + 0.390x
Luminance factor 3 = 0.14 (hm)

(c) Yellow
Orange boundary y =0.160 + 0.540x
White boundary  y =0.910i x
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3.4

Green boundary
Luminance factor

(d)  White

Purple boundary
Blue boundary
Green boundary
Yellow boundary
Luminance factor

(e) Blue

Green boundary
White boundary
Purple boundary
Luminance factor

) Green

Yellow boundary
White boundary
Blue boundary
Luminance factor

y = 1.35xi 0.093

3 =0.16 (hm)
y=X

y = 0.6101 X
y =0.040 + x
y =0.7101 X
3 =0.27 (hm)

y =0.118 + 0.675x

y =0.3701 X
y = 1.65x1 0.187
3 =0.01 hm)

y = 0.711i 1.22x
y = 0.243 + 0.670x
y = 0.405i 0.243x
R = 0.03 (m)

The chromaticity and luminance factors of colours for tilominated (internally
illuminated signs and panels shall be within the following boundaries when
determined under standard conditions.

CIE Equations (see Figure Al):

@) Red

Purple boundary
White boundary
Orange boundary
Luminance factor
(Day condition)

Relative luminance

to white (night
condition)

(b)  Yellow

Orange boundary
White boundary
Green boundary
Luminance factor
(Day condition)

Relative luminance

to white (night
condition)

(© White

y = 0.3451 0.051x

y = 0.910i x
y =0.314 + 0.047x
3 =0.07 fhm)

5% (mm)
20% (max)

y =0.108 + 0.707x

y =0.9101 x
y = 1.35xi 0.093
3 = 0.45 fhm)

30% (Mmm)
80% (max)
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(d)

(€)

Purple boundary
Blue boundary
Green boundary
Yellow boundary
Luminance factor
(Day condition)
Relative luminance
to white (night
condition)

Black

Purple boundary
Blue boundary
Green boundary
Yellow boundary
Luminance factor
(Day condition)
Relative luminance
to white (night
condition)

Green

Yellow boundary
White boundary
Blue boundary
Luminance factor
Relative luminance
to white (night
conditions)

y =0.010 + x
y = 0.610i x
y =0.030 + x
y =0.710i x
3 =0.75 fhm)

100%

y =xT 0.030

y =0.5701 x

y = 0.050 + x
y =0.7401 x

3 =0.03 (max)

0% (mnm)
2% (max)

x =0.313

y =0.243 + 0.670x

y =0.493i 0.524x

3 = 0.10 minimum (day conditions)
5% (minimum)

30% (maximum)
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FOURTH SCHEDULE

Regulation 103, 110, 111, 114, 120, 121, 122, 123,
124, 126, 128, 134, 135, 136, 137, 145, 146, 223

AERONAUTICAL GROUND LIGHT CHARACTERISTICS

Degrees
vertical
Y
T Minimum
T 1000 cd
20 -
Minimum
2 000 od
165 H = =l ir+ == -
145 A= [—IIF Main beam
135 H -+ +[+ . minimum
10 000 cd
10
8 Minimum
avera
E‘Oﬂﬂﬂggd
5
25 HHE[HIF+
15 P ==l
0 ~
=20 =15 14 -10 -5 0 5 10 14 15 20 X
Degrees
horizontal
Notes:
X2 g2 1
1. Curves calculated on formula = " 22 —
a (10 |14 |15
b |55|65]|85
2. Vertical setting angles of the lights shall be such that the following akcowerage of the

main beam shall be met:

distance from threshold | vertical main beam coverage

threshold to 315 m 0.0°0 11°

316 mto475m 0.5°0 11.5°

476 mto 640 m 1.5°9 12.5°

641 m and beyond 2.5°0 13.5° (as illustrated
above)

3. Lights in crossbars beyond 22.5 m from tleaterline shall be toedh 2 degrees. All other
lights shall be aligned parallel to tbhenterine of the runway
4, See collective notes for Figures-A2o A211 andA2-26.
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Figure A2-1. IsocandelaDiagram for Approach Centre Line Light and Crossbars (White

Light)
Degrees
vertical
YA Minimum
t 250 cd
1 Minimum
15|_ [ 500 cd
145 H=+=+=[FlFF |+ =+ =
YR =ESESEJEICSS Main beam
1.5 1 minimum
10 1 2500 ¢d
Minimum
average
5 5000 cd
|
1.5 == L l
0§ B = sSana
-20 -16.5-15 -115-10 -7 -5 0 5 7 10115 15165 20 _PX
Degrees
horizontal

Notes:

1.

|

2
yoo_
-I-?—l

[]

Curves calculated on formula a

a |7 115 | 16.5
b |50/|6.0 |80

Toein 2 degrees.
Vertical setting angles of the lights shall be stidt the following vertical coverage of the
main beam will be met:

distance from threshold | vertical main beam coverage

threshold to 115 m 0.5°9 10.5°
116 mto 215 m 1°6 11°
216 m and beyond 1.5°6 11.5°

See collective notes for Figurd2-1 to A211 and A226.
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Figure A2-2. IsocandelaDiagram for Approach Side Row Light (Red Light)

Degrees
vertical
YTIIIZIf.f.fiﬁﬁﬁﬁZﬁfIIIIIIIﬁﬁffmmum‘ﬁlilfﬁﬁﬁliﬁ
e e A T e Minimum L1111 |
15I.ﬁﬁﬁfﬁﬁﬁﬁﬁiﬁﬁ’.ﬁﬁﬁﬁilﬁﬁﬁ',Zﬁﬁﬁﬁﬁif@!@o‘?cﬂ.fﬁﬁﬁﬁi
14 ........................................
T T T T T T e T T T T T T T T ISIA T 11 Main beam| |||
UER =E=CEoCiCaCdCa=d- A= Lo N = sinimum
10 T T P s NCINCZT 1171 5000ed 17171
..... A A L T T INENC A e
T T T Ivinienuen N R T T
5 A‘.4n;n;.;-. .aver’age .....................
‘1'1'4""‘Zﬁl TN 110 000 od T T T
..... EEERERE
8 ..... I ........ '..! ! ...............
-5 10 -9-75-565-5 0 55575 9 10 15 %
Degrees
horizontal
Notes:
e R 1
1. Curves calculated on formula =2 " 52 —

a |55|75 |90
b (45|60 |85

2. Toein 3.5 degrees.
3. See collective notes for Figures-A2o A211 and A226.
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Figure A2-3. IsocandelaDiagram for Threshold Light (Green Light)

Degrees
vertical
Y

15
135 =
1.5 4= =

105 +— =
10 |

L~

o5 EFEFERE TN
=165 =15 -115-10 -7 -5 0 § 7 10 115 15165

Notes:
2 2
S+5=1
a

1. Curves calculated on formula b2

a |70(|115]|16.5
b 5.0(6.0 |8.0

2. Toein 2 degrees.
3. See collective notes for Figures A2o A2-11 and A226.
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Figure A2-4. IsocandelaDiagram for Threshold Wing Bar Light (Green Light)

Degrees

vertical
1\:1+ | | | | ! | ] Minimum
| | I | | I I | Minimum
Wra——rr 1T T
" Main beam
9 minimum
2500 cd
Minimum |
5 average
5000cd |
2
0 10 -85 -7 5 0 5 7 85 10—;'
Degrees
honzontal
Notes:
K2yl 1
1. Curves calculated on formula =2 " 52 —
a 50|70 |85
b 35|6.0 |85
2. Toein 4 degrees.

3. See collective notes for Figures-A2o A211 and A226.
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Figure A2-5. IsocandelaDiagram for Touchdown Zone Light (White Light)

Degrees
vertical
Y + | | | | ! | | | I Minimum
250 cd
19 Minimum
10 | | | | ! |
95 = = —|— e - - Main beam
1 1 1 1 minmum
2 500 cd
7
5 Minimum |
5000 ed |
0 + +
-0 85 I -5 0 5 7 85 10 'x
Degrees
honzontal
Notes:
1. Curves calculated on formula a2 ' »2

a |50|70 |85
b |35|6.0 |85

2. For red lightmultiply values by 0.15.
For yellow light, multiply values by 0.40.
4. See collective notes for Figures A2o A2-11 and A226.

w
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Figure A2-6. IsocandelaDiagram for Runway Centre Line Light With 30 M Longitudinal

Spacing (White Light) And Rapid Exit Taxiway Indicator Light (Yellow Light)

Degrees
vertical
us+II-F++4---= -
500 od for Cat. 1l
Minimum
» 250 cd for Cat_ |l 250 od for Cat. |
125 cd for Cat. | and Cat_ Il
and Cat. Il Main beam minimum
2 500 cd for Cat. Il
10 1250 cd for Cat. |
and Cat. Il
9 I
Minimum average
5 5000 o for Cat.
2 500 cd for Cat. |
and Cat. Il
f -
| .
I I
0 ! ,
10 -85 -7 5 0 785 10 %
Degrees
honzontal
Notes:
2 2
S5
1. Curves calculated on formula a2 " b
a 50|7.0 |85
b 45 (85 |10

2. For red light, multiply values by 0.15.

w

For yellow light, multiply values by 0.40.

4. See collective notes for Figures A2o A2-11 and A226.
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Figure A2-7. IsocandelaDiagram for Runway Centre Line Light With 15 M Longitudinal
Spacing (White Light) And Rapid Exit Taxiway Indicator Light (Yellow Light)

Degrees

vertical

Main beam
minimum
1250 od

4.75

Minimum
average
2500 cd

0.25

Degrees

horizontal

Notes:

[=]

2
yoo_
+?—1

ﬁml =

1. Curves calculated on formula

a |60 (75 |90

b 225 |50 |65

2. See collective notes for Figures A2o A211 and A226.
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Notes:

1.

aprowbn

Figure A2-8. IsocandelaDiagram for Runway End Light (Red Light)

Minimum

ST+ ——|—r— 9T —— == Minimum

] I | | ! ; ! ' I 1000 od
. Main beam
minimum
5000 cd

Minimum
average
10000 cd

0 -8 -5 55 5 0 5 55 75 9

Curves calculated on formula

Toein 3.5 degrees

For red light, multiply values by 0.15.

For yellow light, multiply values by 0.40.

See collective notes for Figures-A2o A211 and A226.
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Figure A2-9. IsocandelaDiagram for Runway Edge Light Where Width of Runway Is 45 M
(White Light)

Minimum

1000 cd

o5 4 —+ —[— £ T [ L ' Main beam
T T T T minimum

| 5000cd

Minimum .
average
10000 cd

10 -85 -85 -5 0 5 65 85 10 %
Degrees
honzontal
Notes:
22
1. Curves calculated on formula 2 ' »2

aprowbn

a |65 |85 |100

Toein 4.5 degrees

For red light, multiply values by 0.15.

Foryellow light, multiply values by 0.40.

See collective notes for Figures-A2o A211 and A226.
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Figure A2-10. IsocandelaDiagram for Runway Edge Light Where Width of Runway Is 60 M

(White Light)

Degrees

vertical
2

8

7

6

——

X
Degrees

horizontal

7 6 5 4 3 2 1 0 1 2 3 4 5 6 7

Figure A2-11. Grid Points to Be Used foThe Calculation of Average Intensity of Approach

and Runway Lights

Collective notes to Figures ARto A211

1.
2.

The ellipses in each figure are symmetrical about the common vertical and horizontal axes.
Figures A21 to A210 show the minimum allowable light intensities. The average intensity
of the main beam is calculated by establishing grid points as shown in Figlikakizl using

the intensity value measures at all grid points located within anceqretimeter of the ellipse
representing the main beam. The average value is the arithmetic average of light intensities
measured at all considered grid points.

No deviations are acceptable in the main beam pattern when the lighting fixture is properly
aimed.

Average intensity ratio. The ratio between the average intensity within the ellipse defining the
main beam of a typical new light and the average lightgitg of the main beam of a new
runway edge light shall be as follows:

Figure Approach centre line and crossbars 1.5 to 2.0 (white
A2-1 light)

Figure Approach side row 0.5 to 1.0 (red light)
A2-2

Figure Threshold 1.0to 1.5 (green
A2-3 light)

Figure Threshold wing bar 1.0to 1.5 (green
A2-4 light)
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Figure Touchdown zone 0.5to 1.0 (white

A2-5 light)
Figure Runway centre line (longitudinal spacin 0.5 to 1.0 (white
A2-6 30 m) light)
Figure Runway centre line (longitudinal spacin 0.5 to 1.0 for CAT
A2-7 15 m) 1
(white light)
0.25t0 0.5 for CAT
L, 1l
(white light)
Figure Runway end 0.25t0 0.5 (red
A2-8 light)
Figure Runway edge (45 m runway width) 1.0 (white light)
A2-9
Figure Runway edge (60 m runway width) 1.0 (white light)
A2-10

The beam coverages in the figures provide the necessary guidance for approaches down to an
RVR of the order of 150 m and takéfs down to an RVR of the order of 100 m.

Horizontal angles are measured with respect to the vertical plane through the runway centre
line. For lights other than centre line lights, the direction towards the runway centre line is
considered positive. Vertical angles are measured with respeethorizontal plane.

Where, for approach centre line lights and crossbars and for approach side row lights, inset
lights are used in lieu of elevated lights, e.g. on a runway with a displaced threshold, the
intensity requirements can be met by installwg pr three fittings (lower intensity) at each
position.

The importance of adequate maintenance cannot be overemphasized. The average intensity
shall never fall to a value less than 50 per cent of the value shown in the figures, and it shall
be the aim ofairport authorities to maintain a level of light output close to the specified
minimum average intensity.

The light unit shall be installed so that the main beam is aligned withihalhdegree of the
specified requirement.
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Degrees YT

vertical
Minimum
20 cd Main beam
minimum
15 100 cd
13
10 /

8
5 Minimum
average
200 cd
;
’ —» Degrees
=20 -16 =10 -5 0 5 10 16 20 X horizontal
Notes:
1. These beam coverages allow for displacement of the cockpit from the centre line up to

distances of the order of 12 m and are intended for use before and after curves.
2. See collective notes for Figures A2 to A221.

3. Increased intensities for enhancedidapxit taxiway centre line lights as recommended in
5.3.16.9 are four times the respective intensities in the figure (i.e. 800 cd for minimum average
main beam).

Figure A2-12. IsocandelaDiagram for Taxiway Center Line (15 M Spacing), NeEntry Bar
and Stop Bar Lights in Straight Sections Intended for Use in Runway Visual Range
Conditions of Less Than a Value Of 350 M Where Large Offsets Can Occur and For Lew

Intensity Runway Guard Lights, Configuration B

Degrees
vertical T
15
13
lg— Minimum
10 20 cd
8
5 Minimum . fg——— Main beam
average minimum
200 cd 100 cd
1
0 T | >
0 4535 0 3545 10 X E:E;iﬁ?al
Notes:
1. These beam coverages are generally satisfactory and cater for a normal displacement of the
cockpit from the center line of approximately 3 m.
2. See collective notes for Figures-A2 to A221.
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Figure A2-13. IsocandelaDiagram for Taxiway Center Line (15 M Spacing), NeEntry Bar
and Stop Bar Lights in Straight Sections Intended for Use in Runway Visual Range
Conditions of Less Than a Value Of 350 M

Degrees YT
vertical
Minimum Main beam
vasimsssey dlro
15
5 Minimum
average
100 cd
1
0 |l }
-2125-1925 -15 =10 -5 0 5 10 15 19.2521.25 Degrees
X horizontal
Notes:
1. Lights on curves to be toed 15.75 degrees with respect to the tangent of the curve. This does
not apply to runway entrance lights (RELS)
2. Increased intensities for RELs shall be twice the specified intensities, i.e., minimum 20 cd,

main beam minimum 10€d and minimum average 200 cd.
3. See collective notes for Figures A2 to A221.
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Figure A2-14. IsocandelaDiagram for Taxiway Center Line (7.5 M Spacing), Rels, Ndcntry
Bar and Stop Bar Lights in Curved Sections Intended fotUse in Runway Visual Range
Conditions of Less Than a Value Of 350 M

Degrees A
vertical
-------------------- Main beam
Minimum minimum
2cd 10 cd
10
5
4
Minimum average 20 cd
1
0.5,
I —» Degrees
20 -16-15 -10 -5 0 5 10 1516 20 X horizontal
Notes:
1. At locations where high background luminance is usual and where deterioration of light output

resulting from dust, snow and local contamination is a significant factor, thalwels should
be multiplied by 2.5.

2. Where omnidirectional lights are used, they shall comply with the vertical beam requirements
in this figure.
3. See collective notes for Figures-A2 to A221

Figure A2-15. IsocandelaDiagram for Taxiway Center Line (30 M, 60 M Spacing), NeEntry
Bar and Stop Bar Lights in Straight Sections Intended for Use in Runway Visual Range
Conditions Of 350 M or Greater

Degrees vy
vertical
. Main beam
Minimum minimum
2cd 10 cd
15
10
5
4
Minimum average 20 cd
u.sg—
-2025-1925 -15 -10 -5 0 5 10 15 19.25 20.25
—» Degrees
X horizontal
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Notes:

1. Lights on curves to be toed 15.75 degrees with respect to the tangent of the curve.

2. At locations where high background luminance is usual and where deterioration of light output
resulting from dust, snow and local contamination is a significant fahecdvalues should
be multiplied by 2.5.

3. These beam coverages allow for displacement of the cockpit from the centre line up to
distances of the order of 12 m as could occur at the end of curves.
4. See collective notes for Figures-A2 to A221.

Figure A2-16.1socandelaDiagram for Taxiway Centre Line (7.5 M, 15 M, 30 M Spacing), No
Entry Bar and Stop Bar Lights in Curved Sections Intended for Use in Runway Visual Range
Conditions Of 350 M or Greater

Degrees vy
vertical

18

14.5 E
12
1054-4-F4-+—- :
L o R e .
7154-4-+-—-H-+-F -
6
454-4-F-44-+=-H --14
|
|
}
0 |
& 4 -1 _1?10|.5 * 0 8 2 a8y Degrees
X horizontal
Curve a b c d e
Intensity (cd) 8 20 100 450 1800
Notes:
1. These beam coverages allow for displacement of the cockpit fror@e¢h&eline up to

distances of the order of 12 m and are intended for use before and after curves.
2. See collective notes for Figures A2 to A221.
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Figure A2-17.IsocandelaDiagram for High-Intensity Taxiway Center Line (15 M Spacing),
No-Entry Bar and Stop Bar Lights in Straight Sections Intended for Use in An Advanced
Surface Movement Guidance and Control System Where Higher Light Intensities Are
Required and Where Large Offsets Can Occur

Degrees y
vertical
18
a
14.5 b
12
10.5- z
8.5
d
75=- 5
6
45-
3.5-
0 |
-18.5 -15 13 -1 - 0 2 11 13 15 18.5 Degrees
X horizontal
Curve a b C d e
Intensity (cd) 8 20 100 450 1800
Notes:
1. These beam coverages are generally satisfactory and cater for a normal displacement of the

cockpit corresponding to the outer main gear wheel on the taxiway edge.
2. See collective notes for Figures A2 to A221.
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Figure A2-18.IsocandelaDiagram for High -Intensity Taxiway Centre Line (15 M Spacing),
No-Entry Bar and Stop Bar Lights in Straight Sections Intended for Use in An Advanced
Surface Movement Guidance and Control System Where Higher Light Intensities Are

Required
Degrees Y
vertical T
18
a
12
1054 +H——7T1
9.5+4 +HF—=++ é’
854+ HH—=++ -
6
0
43 3229 24 -8 -2 -6 0 6 12 18 24 2932
-305 305 33
——>» Degrees
X horizontal
Curve a b C d
Intensity (cd) 8 100 200 400
Notes:
1. Lights on curves to be toed 17 degrees with respect to the tangent of the curve.
2. See collective notes for Figures-A2 to A221.
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Figure A2-19.IsocandelaDiagram for High-Intensity Taxiway Centre Line (7.5 M Spacing),
No-Entry Bar and Stop Bar Lights in Curved Sections Intended for Use in An Advanced
Surface Movement Guidance and Control System Where Higher Light Intensities Are
Required.

Degrees
vertical T
L Main beam
Minimum minimum
100 cd 500 cd
15
13
. /
5 | Minimum
average
1000 cd
M}————
R
30 -4 -2 -10 0 10 20 24 30 X Efﬁéﬁﬁfm
Notes:
1. Although the lights flash in normal operation, the light intensity is specified as where the

lights were fixed for incandescent lamps.
2. See collective notes for Figures-A2 to A221.

Figure A2-20. IsocandelaDiagram for High-Intensity Runway Guard Lights, Configuration B

vertical

Degrees YT
5

4

1o |
| ]

—» Degrees

6 5 4 3 -2 -1 0 1 2 3 4 5 6 x poio

Figure A2-21. Grid Points to Be Used for Calculation of Average Intensity of Taxiway Centre
Line and Stop Bar Lights
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Collective notes to Figures A2 to A221

1. The intensities specified in Figures-A2 to A220 are in green and yellow light for taxiway
centerline lights, yellow light for runway guard lights and red light for stop bar lights.

2. Figures A212 to A220 show the minimum allowable light intensitidéie average intensity
of the main beam is calculated by establishing grid points as shown in Fig2e a&®l using
the intensity values measured at all grid points located within and on the perimeter of the
rectangle representing the main beam. The aeeralye is the arithmetic average of the light
intensities measured at all considered grid points.

3. No deviations are acceptable in the main beam or in the innermost beam, as applicable, when
the lighting fixture is properly aimed.

4, Horizontal angles are @asured with respect to the vertical plane through the taxiway centre
line except on curves where they are measured with respect to the tangent to the curve.

Vertical angles are measured from the longitudinal slope of the taxiway surface.

6. The importance of adequate maintenance cannot be overemphasized. The intensity, either
average where applicable or as specified on the corresponding iso candela curvesyehall
fall to a value less than 50 per cent of the value shown in the figures, and it shall be the aim of
airport authorities to maintain a level of light output close to the specified minimum average
intensity.

7. The light unit shall be installed so that the main beam or the innermost beam, as applicable, is
aligned within onehalf degree of the specified requirement.
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Figure A2-22. Light intensity distribution of T -VASIS and AT-VASIS
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