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Issue 08
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114
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1.1.6

Chapterl

CHAPTER 1

GENERAL

GENERAL

Civil Aviation Regulations Part IX is issued by the Authority in pursuit of its
obligations to ensure enforcement of accepted internatiomegulationsand
standards aterodromes of théJnited Arab Emirates (UA&)d to follow up their
execution in coordination with the Appropriate Authorities/Aerodrome
Operators These regulations are based on NF&#2014 Further changes have
been incorpoated into these regulations based on theoriment Response
Document (RD.

The specifications contained herein are based upon the Standards and
Recommended PracticdSARPs)f Annex 14 Volunel and 2, Annex 15and
Annex 190 the Convention on Internatiwal Civil AviatiorfChicago Conventign

in so far as they have been adopted by th&E

Design standardgor fixed wing operationsare based upon theAerodrome
Reference CodeDesign standards for rotary wing aircraft are based upon the D
Value.The intent of theAerodrome RferenceCode and D Valuas to provide a
simple method for interrelating the numerous specifications concerning the
characteristics of aerodromes so as to provide a series of aerodrome facilities that
are suitable fomircraftthat are intended to operate at the aerodrome.

Theseregulationshave been framed in such a way thilie specificationgor
physical infrastructure, visual aids and navigational aids can be adopted for use by
all UAEaerodromes The specifications conta&d herein are considered to be
minimum acceptable standards.

Aerodrome Certificat®r Landing Area Acceptanceltiersshall comply with the
requirements and apply the information contained within CAR Part Ill (General
Regulations) ¢ Chapter 9, (Organisatns/Personnel Certification Generic
Requirements).

The grant of an Aerodrome Certificate obliges the Aerodrome Operator to ensure
safety, regularity and efficiency of aircraft operations at the aerodrome.
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Chapterl

APPLICABILITY

Theseregulationsapply to all aerodromesn the UAE involvedh civil aviation
activities Where reference is made to an aerodrome, this term relates both to an
aerodrome and a heliport and to fixed wing aradary wing operations.

Note: Oftshore heliports and helidecks assted with the oil and gas industry
may not require a Certificate or a Landing Area Acceptance. Refévi@y 1
for the applicable requirements.

An operator of anaerodome served by aircraft conducting an Air Servared
other aerodromes which providdaciities for operations using instrument
approach or departure procedurgshall hold an Aerodrome Certificate under
theseregulations

Anoperator of anaerodromewhich is not intended foAir Serviceperations and
does notuse instrument approach odeparture procedureshallhold a Landing
Area Acceptancander theseregulations

Anoperator of anaerodromewhich is not intended foAir Serviceperations and
does not have instrument approach or departure proceduraay apply for an
Aerodrome Certitateunder theseregulations.

The Aerodrome Operator will be subject to initial am@goingService Fees

Theseregulationsrepresent the minimum requirements to achieve an acceptable
level of safety.

Wherever a colour is referred to in@keregulations the specifications for that
colour given irAppendix Shall apply.

DEFINITIONS

The use of the wordi & K linf tfiese regulations means the requirement is
mandatory.

The use of the wordi & K 2 defesRnbt mean that compliance is optional but
rather that, where insurmountable difficulties exist, the Authority may accept an
Alternative Means ofCompliance, provided that an acceptable safety assurance
from the Aerodrome Operatoishows that the safetyequirements will not be
reduced below that intended by the requirement.

The terms described below shall have the following meaning whenever they
appear in theseregulations To theextent of ary inconsistencybetween the
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definitions iNnCAR Part | anchése regulations, the definitions in this regulation
shall prevail

Acceptable Means of Compliance (AMC)Sandards (but not necessarily the on
standards) adopted by thAuthority to illustrate means to establish compliance with t
Civil AviatiorRegulations. An entity/or a person wishing not to comply with the AMC 1
comply using an Alternative Means of Compliance accepted by the Authority.

Accepted/Acceptableneans not objected to by the Authority as suitable for the purp:
intended.

Acceped Landing Area. An aerodrome or heliport whose operator has been grante
Landing Are#cceptance

Accuracy A degree of conformance between the estimated or measured value an
true value.

Note: For measured positional data, the accuraayoisnally expressed in terms of
distance from a stated position within which there is a defined confidence of the
position falling.

Advanced Surface Movement Guidance and Control SystenrSNMGCS). A system
providing routing, guidance and surveiitze for the control of aircraft and vehicles in ord
to maintain the declared surface movement rate under all weather conditions withir
aerodrome visibility operational level (AVOL) while maintaining the required safety.

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

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

Aerodrome Certificate. A certificatélicenceissued by the Authority undeCivil Aviation
Law andCivil Aviation Regulation Part X for the operation of an aerodrome.

Aerodrome Certificate Verification Audit. An inspection of the aerodrome facilitie
equipmentand services and audit of the safety manuals &@uinpliance Statementor
certificationconductedprior to theissue of an Aerodrome Certificate
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Aerodrome Elevation.The elevation of the highest point of the Landing Area.

Aerodrome Facilities and EquipmentFacilities and equipment, inside or outside t
boundaries of the aerodrome, that are constructed or installed, operated and mainte
for the arrival, departue and surface movement of aircraft.

Aerodrome ldentification Sign.A sign placed on an aerodrome to aid in identifying
aerodrome from the ai

Aerodrome Land Reservekandcurrently adjacent to an aerodrome that needs securi
and protecting torealize the final airports master design, e.g. new terminals, runw
hangars etc.

Aerodrome Manual. The manual that forms part of the application for an Aerodro
Certificateor Landing Area Acceptanaad is maintaineghursuant to theseegulations

Note: The name of the Aerodrome Manual, as determined by the Aerodrome Ope
may reflect the nature of the operation or facility such as Operations Manttgliport
Manual.

Aerodrome Mapping Data (AMD)Data collected for the purpose of compilingradrome
mapping information for aeronautical uses.

Notee Aerodrome mapping data are collected for purposes that include
AYLINRGSYSyYyild 2F GKS dzaSNRa aiadda GA2y
training, charting and planning.

Aerodrome Mapping [atabase (AMDB A collection of aerodrome mapping da
organized and arranged as a structured data set.

Aerodrome Operator. In relation to aCertified Aerodrome, the Aerodrome Certificat
holderor in relationto an Accepted Landing Are¢he landing Area Acceptance holder.

Aerodrome Post Holder Those positionsequired as part of Aerodrome Certification ai
identified in Chapter 2, Z.1 who are subject to acceptance by the Authority.
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Aerodrome Project. A project that involves change tithe aerodrome infrastructure
including the following:

a) Developments: Major upgrade/refurbishment of existing infrastructure whi
could affect operations during wotik-progress and new infrastructure includir
but not limited to buildings, taxiways, apreyvisual aids or navigational aids; an

b) Changes to Existing Infrastructur€hanges to existing infrastructure or physi
characteristics including but not limited to reconfiguration of stands or change
the runway.

Aerodrome Reference PointThe asignated geographical location of an aerodrome.
Aerodrome Traffic Density.

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

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

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

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

Note 2: Either a takeff or a landing constitutes a movement

Aeronautical Beacon. An aeronautical ground light visible at all azimuths, eit
continuously or intermittently, to designate a particular point on the surface of the ea

Aeronautical Ground LightAny light specially provided as an aid to air natian, other
than a light displayed on an aircratft.

Aeronautical Information Service (AlS§enerallya service established within the define
area of coverage responsible for the provision of aeronautical information/data nece
for the safety, reglarity and efficiency of air navigation.

Specifically in this regulation, AIS refers to the Aeronautical Information Services, G
Civil Aviation Authority, P.@ox 666, Abu Dhabi, UAE.
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Aeronautical Study.A study of an aeronautical problem to idé@gtpossible solutions an
select a solution that is acceptable without degrading satetyied out in accordance wit
Appendix 4

Aeroplane Reference Field LengthThe minimum field length required for taladf at
maximum certificated tak®ff mass, sa level, standard atmospheric conditions, still
and zero runway slope, as shown in the appropreeeoplaneflight manual prescribed b
the certificating authority or equivalent data from theeroplanemanufacturer. Fielc
length means balanced field length faeroplanes if applicable, or takeff distance in
other cases.

Note: ICAO Annex 1Mplume 1Attachment A, Section 2 provides information on-
concept of balanced field length and th€ AOAirworthiness Manual (Doc 976(
contains detailed guidance on matters related to taedistance.

Aircraft. Any machine that can derive support in the atmosphere from the reactions o
FAN) 20KSNJ GKFYy GKS NBIFOGA2ya 27F (K S-wihgh
and variablewing aircraft as well as balloons and the like, when used fdrpeivposes.

Aircraft Classification Number (ACNapplicable until 27 November 2024)A number
expressing the relative effect of an aircraft on a pavement for a specified standard suk
category.

Aircraft classification rating (ACR) (applicable at 28 November 2024)A number
expressing the relative effect of an aircraft on a pavement for a specified standard suk
category.

Note: The aircraft classification number is calculated with respect tacehére of
gravity (CG) position which yields the critical logdim the critical gear. Normally th
aftmost CG position appropriate to the maximum gross apron (ramp) mass is u:
calculate the ACNIn exceptional cases the forward most CG position may result i
nose gear loading being more critical.

Aircraft Stand. A designated area on an apron intended to be used for parking an air

Air Service.An air service open to the public and performed by aircraft for the pt
transport of passengers, mail or cargo for remuneration or hire.
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Air Traffic Services Unit A generic term meaning variously, air traffic control ul
aerodrome flight information services unitight information centre or air traffic service
reporting office.

Alternative Means of Compliance. Alternative means oftompliance are those tha
propose an alternative to an existing Acceptable Means of Compliance (AMC) or thot
propose new means to establish compliance with Civil Aviation Regulation for whi
associated AMC have been adopted by the Authority.

Appropriate Authority. The concerned authorities of the respective Emirate.

Approved by the Authority Documented by the Authority as suitable for the purpac
intended.

Apron. A defined area, on a land aerodrome, intended to accommodate aircraf
purposes of loading or unloading passengers, mail or cargo, fuelling, parkil
maintenance.

Apron Management Service. A service provided to regulate the activities and t
movenent of aircraft and vehicles on an apron.

Arresting SystemA system beyond the end of a runway designed to predictably decelt
an aeroplane overrunning the runway

Autonomous runway incursion warning system (ARIW$): system which provide
autonomaus detection of a potential incursion or of the occupancy of an active runway
a direct warning to a flight crew or a vehicle operator.

Authority. The General Civil Aviation Authorif¢ CAApf the United Arab Emirates is tr
competent body responsible for the safety regulatiorciefl aviation.

Authority Publication. Any applicable document published by the Authority including,
not limited to Civil Aviation Regulatiof€ARs)Safety Aerts, Standalone GM, Standalor
AMC, Standards, Informational Bulletins, Notice to Aerodrome Certificate Holders (NC
Operational Directives (DIR) or any other applicable document published as

Publication as part of the GCAA website.

Balked Landhg. A landing manoeuvre that is unexpectedly discontinued at any point b
the obstacle clearance altitude/heigf®CA/H).
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Barrette. Three or more aeronautical ground lights closely spaced in a transverse |
that from a distance they appear ashort bar of light.

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

Certified Aerodrome. An aerodrome whose operator has been granted an Aerodre
Certificate.

Clearway. A defined rectangular area on the ground or water selected or prepared
suitable area over which aeroplanemay make a portion of its initial climb to a specifi
height.

Compatibility study A study undertaken by the aerodrome operatoraddress the impac
of introducing an aeroplane type/model new to the aerodrome. A compatibility study
include one or several safety assessments.

Compliance StatementA statement by the Aerodrome Operatiarthe Authorityverifying
compliance with altelevant UAE Civil Aviation Regulations

Cyclic Redundancy Check (CRCmnathematical algorithm applied to the digital express
of data that provides a level of assurance against loss or alteration of data.

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

Datum. Any quantity or set of quantities that may serve as a reference or basis fc
calculation of other gantities (ISO 19103.

*ISO Standard 19104, Geographic informatiofferminology

Delethalisation. Below ground ramping to buried vertical face of construction designe
reduce risk of damage to aircraft running on cleared and graded area of strip.

Declared Distances.

a) Takeoff Run Available (TORA).The length of runway declared available a
suitable for the ground run of ameroplanetaking off.

b) Takeoff Distance Available (TODAThe length of the Takeff Run Available plu
the length of the earway, if provided.
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c) AccelerateStop Distance Available (ASDA)The length of the Takeff Run
Available plus the length of the stopway, if provided.

d) Landing Distance Available (LDAJhe length of runway which is declared availa
and suitable forte ground run of ameroplanelanding.

Dependent Parallel ApproachesSimultaneous approaches to parallel or nearallel
Instrument Runways where radar separation minima between aircraft on adje
extended runway centre lines are prescribed.

DesignObjective. The friction level to be achieved or exceeded on a new or resurfi
runway within one year as specified AMG 32 - The Assessment of Runway Surf:
Friction Characteristics.

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

Effective Intensity. The effective intensity of a flashing light is equal to the intensity
fixed light of the same colour which will produce the same visual range under ide
conditions of dservation.

Elevated Heliport.A heliport located on a raised structure on land

Ellipsoid Height (Geodetic height)lhe height related to the reference ellipsoid, measui
along the ellipsoidal outer normal through the point in question.

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

Final approach and takeff area (FATO)A defined area over which the final phase of t
approach manoeuvre to hover or landing is completed and from which the-a#k
manoeuvre is commenced. Where the FATO is to be used by helicopters opera
performance class 1, the defined area includes the rejected-tdikarea available.

Foreign Object Debris (FODAN inanimate objecwithin the airside boundaryhich has
no operational or aeronautical function and which Hhg potential to be a hazard t
aircraft operations.

Frangible Object.An object of low mass designed to break, distort or yield on impact ¢
to present the minimum hazard to aircraft.

Note: Guidance on design for frangibility is contained in k@A OAerodrome Desigt
Manual @oc 9157 Part 6.
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GeodeticDatum. A minimum set of parameters required to define location and oriental
of the local reference system with respect to the global referesystem/frame.

Geoid. The equipotential surface in the gravity field of the Earth which coincides witl
undisturbed Mean Sea Level (MSL) extended continuously through the continents.

Note: The geoid is irregular in shape because of local gravitatiistalbances (winc
tides, salinity, current, etc.) and the direction of gravity is perpendicular to the ge:
every point.

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

Note: In respect to the World Geodetic Systen1984 (WG®4) defined ellipsoid, thi
difference between the WGE! ellipsoidal height and orthometric height represe
WGS84 geoid undulation.

Grading. Means levellingf the ground surface to meet the applicaldlope requirements
and so prepared or constructed as to minimise hazards arising from differences i
bearing capacity to aircraft which a runway or taxiway is intended to serve, in the ev
an aircraft excursion off the runway or taxiway.

Gregorian CalendarCalendar in general use; first introduced in 1582 to define a year
more closely approximates the tropical year than the Julian calendar (1ISO*)9108

Note: In the Gregorian calendar, common years have 365 days and leap yeday$
divided into twelve sequential months.

* |SO Standard 19108, Geographical Informatjdemporal Schema
Hazard BeaconAn aeronautical beacon used to designate a danger to air navigation

Helicopter air taxiway. A defined path on the surface estisgshed for the air taxiing o
helicopters.

Helicopter clearway.A defined area on the ground or water, selected and/or prepare:
a suitable area over which a helicopter operated in performance class 1 may accelere
achieve a specific height.

Helicopter ground taxiway. A ground taxiway intended for the ground movement
wheeled undercarriage helicopters.
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Helideck. A heliport located on an ohore structure such as an exploration or product
platform used for the exploitation of oil or gas.

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

Heliport elevation. The elevation of the highest point of the FATO.

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

Hot $ot. A location on an aerodromilovement Areawith a history or potential risk o
collision or runway incursion, and where heightened atien by pilots/drivers is
necessary.

Human Factors PrinciplesPrinciples which apply to aeronautical design, certificati
training, operations and maintenance and which seek safe interface between the h
and other system components by proper calesiation to human performance.

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

Identification Beacon.An aeronautical beacon emitting a coded signal by means of w
aparticular point of reference can be identified.

Independent Parallel ApproachesSimultaneous approaches to parallel or nearallel
Instrument Runways where radar separation minima between aircraft on adje
extended runway centre lines are not p&ibed.

Independent Parallel DeparturesSimultaneous departures from parallel or ngzarallel
Instrument Runways.

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

a) Non-precision Approach RunwayA runway served by visual aids and nagsual
aid(s)intended for landing operations following an instrument approach opera
type Aanda visibility not less than 1 000.m
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b) Precision Approach Runway, CategoryA.runway served by visual aided non
visual aid(sintended forlandingoperationsfollowing an instrument approadype
B operationswith a decisiorheight(DH)not lower than 60 m (200 ft) and either
visibility not less than 800 m or a Runway Visualgearot less than 550 m.

c) Precision Approach Runway, Category Arunway served by visual aidsd non
visual aid(s)ntended for landing operations following an instrument approacl
operationtype Bwith a decision height (DH) lower than 60(200 ft) bu not lower
than 30 m (100 ft)and a Runway Visual Range not less than 300 m.

d) Precision Approach Runway, Category Wrunway served byisual aids and nen
visual aid(s) intended for landing operations following an instrument appr¢
operationstype B with a decision height (DH) lower than 30 m (100 ft) or no dec
height and a runway visual range less than 300 m, or no runway visual
limitations.

Note 1. Visual aids need not necessarily be matched to the scale ebisoal aids
provided. The criterion for the selection of visual aids is the conditions in v
operations are intended to be conducted.

Note 2 Refer to ICAO Annex 6 for instrument apploaperation types.

Note3: Where decision height (DH) and Runway Visual Range (RVR) fall into d
categories of operation, the instrument approach and landing operation woul
conducted in accordance with the requirements of the most demandirgaat (e.g.
an operation with a DH in the range of CAT Il but with an RVR in the range of CAT
be considered a CAlToperation).

Integrity (aeronautical data).A degree of assurance that an aeronautical data and its v
has not been lost nor altered sintiee data origination or authoresd amendment.
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Integrity Classification (aeronautical da}a Classification based upon the potential ri
resulting from the use of corrupted dat@eronautical data is classified as:

a) routine data: there is a very low probability when using corrupted routine data
the continuedsafe flight and landing of aircraft would be severely at risk with tr
potential for catastrophe;

b) essential data: there is a low probability when using corrupted essential data
the continued safe flight and landing of an aircraft would be severely at risk wit|
potential forcatastrophe; and

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

Intermediate Holding Position A desigiated position intended for traffic control at whic
taxiing aircraft and vehicles shall stop and hold until further cleared to proceed, whi
instructed by theAir Traffic Services Unit

International Aerodrome. Any aerodrome designated by the Authgrfor the arrival and
departure of international air traffic, and where the formalities incident to custo
immigration, public health, animal and plant quarantine and similar procedures are c:
out.

Landing AreaThat part of a Movement Area inteied for the landing or takeff of aircratft.

Landing Area AcceptanceAn acceptance issued by the Authority for the operation of
aerodrome orheliportin accordance witiAMG70 orAMG72.

Landing Direction IndicatorA device to indicate visually the direction currently designa
for landing and for takeff.

Laserbeam Ciritical Flight Zone (LCFZjirspace in the proximity of an aerodrome b
beyond the LFFZ where the irradiance is restricted to a level uniikebuse glare effects

Laserbeam Free Flight Zone (LFFZ&)rspace in the immediate proximity the aerodrome
where the irradiance is restricted to a level unlikely to cause any visual disruption.

Note: SedMG65 ¢ Airspace User Requirements forther guidance regarding Fligt
Zones.
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Laserbeam Sensitive Flight Zone (LSFZ)space outside, and not necessarily contigut
with, the LFFZ and LCFZ where the irradiance is restricted to a level unlikely to caus
blindness or afteimage effets.

Note: SedAMG65 ¢ Airspace User Requirements for further guidance regarding F
Zones.

Lighting System ReliabilityThe probability that the complete installation operates witf
the specified tolerances and that the system is operationalfples

Low Visibility Conditions (LVC)lhemeteorologicalconditions requiringapproaches anc
landings in Category Il and Categornytdlke offs in RVR less than 550 metesor surface
movements in meteorological conditions not permittidAd’ S to bearried out with visual
reference

Low Visibility Procedures (LVPYhe measures required to support safe operations at
aerodrome in Low Visibility Conditions (LVC).

Manoeuvring Area. That part of an aerodrome to be used for the tad#, landing and
taxiing of aircraft, excluding aprons.

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

Marking. A symbol or group of symbolssglayed on the surface of the Movement Area
order to convey aeronautical information.

Minimum Friction Level (MFL)The minimum friction level corresponditm particulartest
equipment as specified IMMG32 - The Assessment of Runway Surface nc
Characteristics.

Movement Area. That part of an aerodrome to be used for the tadd, landing and taxiing
of aircraft, consisting of the Manoeuvring Area and the apron(s).

Nearparallel Runways. Norrintersecting runways whose extended centre lires/e an
angle of convergence/divergence of 15 degrees or less.
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Non-Instrument Runway. A runway intended for the operation of aircraft using vis|
approach proceduresr an instrument approach procedure to a point beyond which
approach may continue in visual meteorological conditions

Note: Visuameteorologicaktonditions (VMS) are described in Chapter 3 of ICAO Ann

Normal Flight Zone (NFZAirspace not dfined as LFFZ, LCFZ or LSFZ but which mt
protected from laser radiation capable of causing biological damage to the eye.

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

a) are located on an areiatended for the surface movement of aircradt;

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

c) stand outside those defined surfaces and that have been assessed as being a

to air navigation.

Obstacle Free Zone (OFZ)The airspace above the Inner Approach Surface, h
Transitional Surfaces, and Balked Landing Surface and that portion of the strip boun
these surfaces, which is not penetrated by any fixed obstacle other than-snbmss and
frangibly mounted oneequired for air navigation purposes.

Outer Main Gear Wheel Span (OMGW3$he distance between the outside edges of 1
main gear wheels.

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

Pavement ClasBcation Number (PCNjapplicable until 27 November 2024)A number
expressing the bearing strength of a pavement.

Pavement classification rating (PCR) (applicable as of 28 November 2824umber
expressing the bearing strength of a pavement.

PeriodicSurveillance Audit An audit conducted at least annually at tbescretionof the
Authority confirmingon-goingcompliance with the Civil Aviation Regulations.
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Point-in-space approach (PinSThe Pointin-space approach is based Giobal Navigatior
Saellite System GNSpand is an approach procedure designed lielicopter only. It is
aligned with a reference point located to permit subsequent flight manoeuvring
approach andanding using visual manoeuvring in adequate visual conditions to set
avoid obstacles.

Point-in-space (PinS) visual segmenthis is the segment of a helicopter PinS appro
LIN2 OSRdzZNE FNRBY GKS a!td (G2 GKS fFyRAY
This visual segment connects the Pamspace (PinS) to the landing location.

Note: The procedure design criiarfor a PinS approach and the detailed des
requirements for a visual segment are established in the Procedures ft
Navigation Services Aircraft Operations, (PANSPS, Doc 8168).

Precision Approach RunwaySee Instrument Runway.
Primary Runwayg). Runway(s) used in preference to others whenever conditions per

Protected Flight ZonesAirspace specifically designated to mitigate the hazardous efi
of laser radiation.

Road. An established surface route on the Movement Area meant foretkelusive use o
vehicles.

Roadholding Position. A designated position at which vehicles may be required to ho

Runway. A defined rectangular area on a land aerodrome prepared for the landing
take-off of aircraft.
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Runway Condition Assessmeat| ( NA E A matrik alowihg the assessment of tl
runway condition code, using associated procedures, from a set of observed ri
surface condition(s) and pilot report of braking action;

Runway Condition Code (RWYCE&)number describing the runwasurface condition tc
be used in the runway condition report.

Runway Condition Report (RCR) comprehensive standardised report relating to runw
surface condition(s) and its effect on the aeroplane landing and-tékeerformance;

Runway End SafgtArea (RESA)An area symmetrical about the extended runway cer
line and adjacent to the end of the strip primarily intended to redtheerisk of damage tc
anaeroplaneundershooting or overrunning the runway

Runway Guard LightsA light system intended to caution pilats vehicle drivers that they
are about to enter an active runway.

RunwayHolding Position.A designated position intended to protect a runway, an obstze
limitation surface or an ILS/MLS critical/sensitiveaaa¢ which taxiing aircraft and vehicl
shall stop andhold, unless otherwise authoesd by theAir Traffic Services Unit

Runway Starter ExtensiorA portion of a runway prior to the threshold used for také
only and not for use in the opposite direction, with the exception of Baakk manoeuvres

Runway Strip.A defined area including the runway and stopway, if provided, intende:

a) to protectaircraft flying over it during takeff or landing operationsand

b) to reduce the risk of damage to aircraft running off a rayw
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Runway Surface Condition(sh description of the condition(s) of the runway surface u:
in the runway condition report wikh establishes the basis for the determination of t
runway condition code for aeroplane performance purposes;

a) Dry runway. A runway is considered dry if its surface is free of visible moisture an
contaminated withithe area intended to be used.

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

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

d) Contaminated runway A runway is contaminated when a significant portion of
runway surface argavhether in isolated areas or not) within the length and width being
is covered in standing water as pamway surface condition descriptors.

e) Runway surface condition descriptoBtanding water of depth greater than 3 non the
surface of the runway.

Note 1: Running water of depth greater than 3 mm is reported as standing wa
convention.

Note 2: Forreasons of simplicity and better comprehension in filing the SNOWTAM , v
condition descriptors are not listed under definitions as they are not applicable in the
being a wet and dry only region.

Runway Turn Pad.A defined area on a land aerodne adjacent to a runway for th
purpose of completing a 18@egree turn on a runway.

Runway Visual Range (RVRJhe range over which the pilot of an aircraft on the cen
line of a runway can see the runway surface markings or the lights delineatimgrihvay
or identifying its centre line.

Safety Management System (SMSA systematic approach to managing safety incluc
the necessary organisational structure, accountabilities, policies and procedures.

Segregated Parallel OperationsSimultaneous perations on parallel or negrarallel
Instrument Runways in which one runway is used exclusively for approaches and the
runway is used exclusively for departures.

Service FeesThose fees on the General Civil Aviation Authority website, as vaaed
time to time and in respect to a service delivered by the GCAA, which are required
paid to the General Civil Aviation Authority pursuant to federal government decisions
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Shoulder. An area adjacent to the edge of a pavement so prepared as to provi
transition between the pavement and the adjacent surface.

Sign.
a) Fixed message sigrA sign presenting only one message.
b) Variable message sign.A sign capable of presenting several -determined
messages or no message, as applicable.

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

SNOWTAMA special series NOTAM given in a standard format, which provides a s
condition report notifying the presence or cessation of hazardous conditions dt
standing water on the movement area;

Station Declination An alignment variation between tleero degree radial of a VOR a
true north, determined at the time the VOR station is calibrated.

Stopway. A defined rectangular braking action area on the ground at the end ofd&k
run available prepared as a suitable area in which an aircraft eatdpped in the case ¢
an abandoned takeff.

Surface Movement Guidance and Conti®ystem(SMGE). A system for the provision ¢
guidance to and control of, all aircraft, ground vehicles and personnel on the Move
Area of an aerodrome for the prevention of collisions and to ensure that traffic f
smoothly and freely.

Note: Reference to SMGCsoahcludes AMGCS.

Switch-over Time (light). The time required for the actual intensity of a light measurec
a given direction to fall from 50 peent and recover to 50 perent during a power suppl
changeover, when the light is being operatedrdaéensities of 25 pecent or above.

Synopsis.A brief statement that presents the main points in a concise form
Takeoff Runway. A runway intended for takeff only.

Taxiway. A defined path on a land aerodrome established for the taxiing of aircraft
intended to provide a link between one part of the aerodrome and another, including
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a) Aircraft Stand Bxilane. A portion of an apron designated as a taxiway and inten
to provide access to aircraft stands only.

b) ApronTaxiway A portion of a taxiway system located on an apron and intende
provide a through taxi route across the apron.

c) Rapid Exit Taxiway. A taxiway connected to a runway at an acute angle
designed to allow landingeroplanego turn off at higher speeds than are achiev
on other exit taxiways thereby minimizing runway occupancy times.

Taxiway Intersection.A junction of two or more taxiways.

Taxiway Strip.An area including a taxiway intended to protect an aircraft operating on
taxiway and to reduce the risk of damage to an aircraft accidentally running off the tax

Threshold. The beginning ahat portion of the runway usable for landing.

Touchdown and liftoff area (TLOF)An area on which a helicopter may touch down or
off.

Touchdown Zone.The portion of a runway, beyond the threshold, where it is intent
landingaeroplanesfirst contact the runway.

Unserviceable AreaA part of the Movement Area that is unfit and unavailable for use
aircraft.

Usability Factor. The percentage of time during which the use of a runway or syste
runways is not restricted because of the cregad component.

Vehicle Any means used to transport people or goods

Work Area. Means a part of an aerodrome in which maintenance or trmigtion works
are in progress.
14 COMMONREFERENCE STEMS
14.1 Horizontal Referencey&tem

World Geodetic Systerl984 (WGSB4) shall be used as the horizontal (geodetic)
reference system Reported aeronautical geographical coordinates (indicating
latitude and longitude) shall be expressed in terms of the W8&Sjeodetic
reference datum.
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Note: Comprehensive guidance material concerning ‘8435S contained in the World
Geodetic System1984 (WG84) Manual(ICAO Doc 9674

1.4.2 Vertical Reference ystem

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

Note 1: The geoid globally most closely approximate MSL. It is defined as the etjiaipote
surface in the gravity field of the Earth which coincides with the undisturbed MSL extended
continuously through the continents.

Note 2: Gravityelated heights (elevations) are also referred to as orthometric heights
while distances of points abotee ellipsoid are referred to as ellipsoidal heights.

1.4.3 Temporal Referenc&/stem

The Gregoriarcalendarand Coordinated Universal Time (UTC) shall be used as the
temporal reference system

1.5 AERODROMBESIGN ANIMASTEHRPLAN

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

151 A master plan containing detailed plans for the development of aerodrome
infrastructure shall be established for aerodromes.

Note 1: A master plan represents the depshent plan of a specific aerodrome. It

is developed by the aerodrome operator based on economic feasibility, traffic
forecasts, current and future requirements provided by, among others, aircraft
operators (see 4.4.5).

1.5.2 The master plan should:
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a. contain a schedule of priorities including a phased implementation plan; and

b. be reviewed periodically to take into account current and future aerodrome
traffic

153 Aerodrome stakeholders, particularly aircraft operators, should be consulted in
order to facilitate the mater planning process using a consultative and
collaborative approach.

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

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

anticipated.

Note 3: See ICAO's Policies on Charges for Airports and Air Navigation Services

Doc 9082), Section 1, regarding consultation with users concerning provision of
advance planning data and protection of commercially sensitive data.

154 Architectural and infrastructureelated requirements for the optimum
implementation of international civil aviation security measures shall be
integrated into the design and construction néw facilities and alterations to
existing facilities at an aerodrome.

155 The design of aerodromes shall take into account, where appropriateuaed
and environmental control measures and aerodrome land reserves safeguarding
measures.

Note: Guidance on tal-use planning and environmental control measures is
contained in the Airport Planning Manual (ICAO Doc 9184), Part 2.

1.6 STANDARDS ANBECOMMENDEBRACTICES

1.6.1 The methodologies and specifications contained in #@AO Airport Design
Manuals andCAOAiIrport ServiceManuals shall beansidered to represent an
Acceptable Meansf Compliance unless otherwise indicated by tAathority.

1.6.2 Materialapplicable to theseegulationsis contained in the following documents:

1 ICAO Anex 4¢ AeronauticalCharts
 ICAO Annex 10Aeronautical Telecommunications

1 ICAO Annex 14 Aerodromes Volume I Aerodrome Design and Operation
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ICAO Annex 14 Aerodromes Volume I+ Heliports
ICAO Annex 15Aeronautical Information Services
ICAQANNnex 1 Safety Management

ICAOManual on Ground Handling (Doc 10121)
PANSATM (ICAO Doc 4444Air Traffic Management

= =2 4 A4 -—a A

ICAQAerodrome Design Manual (Doc 9157)

Part 1¢ Runways

Part 2¢ TaxiwaysAprons and Holding Bays
Part 3¢ Pavements

Part 4¢ Visud Aids

Part 5¢ Electrical Systems

Part 6¢ Frangibility
1 [ICAQAIrport Planning Manual (Doc 9184)

Part 1¢ Master Planning
Part 2¢ Land Use and Environmental Control
Part 3¢ Guidelines for Consultant/Construction Services

1 ICAQAIrport Services Manual (D8&37)

Part 1¢ Rescue and Fire Fighting

Part 2¢ Pavement Surface Conditions

Part 3¢ Bird Control and Reduction

Part 5- Removal of Disabled Aircraft

Part 6¢ Control of Obstacles

Part 7¢ Airport Emergency Planning

Part 8¢ Airport Operational Services

Part 9¢ Airport Maintenance Practices
1 ICACHEeliport Manual (Doc 9261)

1 ICAO Human Factors Training Manual (Doc 9683)
1 ICAOManual of AlWeather Operations (Doc 9365)
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1 ICAOManual of Surface Movement Guidance and Control Systems (SMGCS)
(Doc 9476)

1 ICAOManual on Certification of Aerodromes (Doc 9774)

1 ICAO Manual on Simultaneous Operations on Parallel or -Rezatlel
Instrument Runways (SOIR) (Doc 9643)

1 [ICAO Manual on the ICAO Bird Strike Information System (IBIS) (Doc 9332)

1 ICAOAdvanced Surfacklovement Guidance and Control SystemSMGCS)
Manual (Doc 9830JCAO Safety Management Systems (Doc 98HOAO0
Manual on Testing of Radio Navigation AidedB071)

1 ICAO Aeronautical Information Services Manual (Doc 8126)

1 ICAO Manual of Surface Movemeatiidance and Control Systems (SMGCS)
(Doc 9476)

1 ICACPANSOPS, Procedures for Air Navigation Servicesircraft Operations
(Doc 8168)

Volume It Flight Procedures

Volume it Construction of Visual and Instrument Flight Procedures
ICAO World Geodetic Sgst ¢ 1984 (WGS4) Manual (Doc 9674)
UAE Civil Aviation Lawederal Law No. 20
Civil Aviation Regulation (CAR) RarDefinitions

= =2 =4 -

Civil Aviation Regulation (CAR) Part I{General Regulations) Right of Way
Rules, Water Operations

1 Civil Aviation Regation (CAR) Part W Aircraft Accident and Incident
Investigation

Civil Aviation Regulation (CAR) Par\Aviation Security Regulations
Civil Aviation Regulation (CAR) Partd/HNir Navigation Regulations

Civil Aviation Regulation (CAR) Part ¢XSafdy Management System
Requirements

1 Civil Aviation Regulation (CAR) Part¢XAerodrome Emergency Service,
Equipment and Facilities

National Civil Aviation Security Programme

Acceptable Means of Compliance (ANEZ§, Safety Incident Reporting
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AcceptableVieans of Compliance (AMZ) ¢ Airport Briefing Requirements
Acceptable Means of Compliance (AMEY, Air Navigation Facilities

Acceptable Means of Compliance (ANBGQY, The Issue and Verification of an
AerodromeCertificate

1 Acceptable Means of Compliance (AMB2)¢ The Assessment of Runway
Surface Friction Characteristics

1 Acceptable Means of Compliance (AMB)¢ Runwg and Movement Area
Inspections

Acceptable Means of Compliance (AMBY, Foreign Object Debris
Acceptable Means of Compliance (AMC{, LowVisibility Procedures (LVP)

Acceptable Means of Compliance (AMXZ)¢ VORSY Voluntary Reporting
System

Acceptable Means of Compliance (ANEY Aerodrome Projects

Acceptable Means of Compliance (AMCY Aerodrome Survey Requirements
Acceptable Meansfd@Compliance (AMQ@) ¢ Heliports

Acceptable Means of Compliance (AMCY, Helidecks (Oi6hore)

= =4 =4 4 -

Acceptable Means of Compliance (AM@Y; Aircraft Landing Area$rivate
Use (not Air Service)

9 Operational Directive (DIR) 01/2012, Notifications of Accidents/Serious
Incidents

Information Bulletin (1B) 02/201@2Notifications of Accidents/Serious Incidents

Recommendations for Surface Colours for Visual Signd&titdi¢ation No. 39
2 (TG106) 1983) by the International Commissiorilanmination/ Commission
Internationale de I'Eclairage (CIE)

Radio Technical Commission for Aeronautics (RTCA) Docum200RO
Radio Technical Commission for AeronauRISJADocument DE201A
Radio Technical Commission for Aeronautics (RTCA) Dodd@®2ii2B

= =4 =4

European Organization for Civil Aviation Equipment (EUROCAE) Document ED
76At1 Standards for Processing Aeronautical Data

1 European Organization for Civil Aviation Equipment (EUROCAE) Document ED
77 - Industry Requirements for Aeronautical Infornoati

1 European Organization for Civil Aviation Equipment (EUROCAE) Document ED
99B1 User Requirements for Aerodrome Mapping Information.
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National Fire Protection Association (NFPA) 418 Standards for Heliports

The International Regulations for Preventing i€iolhs at Sea (Colregs)
published by the International Maritime Organization (IMO)

1 UK CAP 437 Offshore Helicopter Landing Area&uidance on Standards

1.6.3 Procedures for Air Navigation Services (PANS) shall be applied except where
specifically deleted or nwfied intheseregulationswith similar mandatory status
as for the SARPs.
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CHAPTER

AERODROMEERTIFICATI@NR LANDING AREA ABTENCIPROCESS

Note: Further explanation regarding the requirements andelines for the application,
processingissue amendmentor transferof an Aerodrome Certificater for the application,
processingissueor amendmentf anLanding Area Acceptanceay be found withirAMG
30.

2.1 PrROCESS T@OBTAIN ANAERODROMEERTIFICATERLANDINGAREAACCEPTANCE

211 Further to the requirement of Chapter 1, 1.2&n operator of an aerodrome
served by aircraft conducting air Srviceand other aerodromes which provide
facilities for operations using instrument approach or departure procedsinadi
apply to the Authority foan AerodromeCertificate.

AMC 1 to Chapter 2, 2.1.1: Operators of aerodromes required to hold an
Aerodrome Ceitficate should refer to the following publications:
a) AMG30- The Issue and Verification of an Aerodrome Certificate; and
b) AMG70- Heliports.

2.1.2 Further to the requirement of Chapter 1, 1.2.3) aperator ofan aerodrome
which is not intended forAir Serviceoperations and which does not have
instrumentapproach or departure procedurgshallapply to the Authority fora
Landing Area Acceptanoe may apply for an Aerodrome Certificate

AMC 1 to Chapter 2, 2.1.2: Operators of aerodromes required to hold a
Landing Area Acceptance should refer to the following publications:

a) AMG30c¢ The Issue and Verification of an Aerodrome Certificate
b) AMG70¢ Heliports and
c) AMG72c Aircraft Landing Area®rivate Usénot Air Service)

2.1.3 Anapplication for arAerodromeCertificateor Landing Area Acceptansball be
submitted to the Authority in a formprescribedn the applicableAMC

2.2 GRANT OF ARERODROMEERTIFICATERLANDINGAREAACCEPTANCE

22.1 Subject to the provisions in 2.2.2 the Authority may approve the application
submitted under 2.11 or 2.1.2and grant an Aerodromesttificate or Landing Area
Acceptanceo the applicant.
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2.2.2 Before granting anAerodrome Certificate or Landing Area Acceptanceéhe
Authority must be satisfied that:

a)

b)

d)

f)

9)

h)

The aerodrom@ facilities, servicesnd equipment are in accordance with
the Civil Aviation Regulatiorsnd other relevant ICAG5tandardsand
Recommended Practices further to review, inspection orAerodrome
Certificae Verification Audit

For an Aerodrome Certificatéhe Aerodrome Manuabprepared for the

I LILJ & Gueérofiioe contains all pertinent information on the
aerodrome site, facilities, services, equipment, operating procedures,
organization and management

For an Aerodrome CertificateK S I S NP RafeBy YMagagement
System andgoporting operating procedures make satisfactory provision
for the safety of aircraft;

Note: The Safety Management System shall be in accordance with CAR
Part IX¢ Aerodromes, and CAR Part )Safety Management System.
Further guidance maybe found ICAOSafety Management Manual
(SMM) (Doc 9859andthe ICAQManual on Certification of Aerodromes
(Doc 9774).

The aerodrome Rescue Fifgghting Servicas staffed, trained, equipped,
operated and organised to the meet tlag@plicablerequirements;

Note: Requements fothe Rescue Fifighting Servicare given in CAR
Part X Aerodrome Emergency Service, Equipment and FaciifiéG;
70 - Heliports: andAMG72 ¢ Aircraft Landing Aread?rivate UsgNot
Air Service).

The applicant will be able to operate anintain the aerodrome property

For an Aerodrome Certificate,he applicant meets the Personnel
Requirements in Z;

Payment ofany requiredService Feelsas been received

Note: Payment of the Services Fees does not guarantee the issue of a
AerodromeCertificate or Landing Area Acceptance.

In addition to the application for an Aerodrome Certificatd_anding Area
Acceptance applicants may be required to apply for other certificates or
approvals from the Authority; this will be dependent upthe scale and
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Chapter2

type of operations the aerodrome is intended to be us€ither aeas that
may require certification or approval are:

1) Air Navigation Services: Air Navigation and Aerodrome
Department

i) Flight OperationsFlight Operations Departmeyand
iii)  Aerodrome SecurityAviation Security Affairs Sect@nd

i) Applicants may also require approvals from other relevant authorities (i.e.
municipalities, Civil Defence local departments of civil aviation,
Appropriate Authoritiesgetc.); it is the responsiktly of the applicant to
obtain such approvals or permissions, prior to the submission of an
application for an Aerodrome Certificate or Landing Area Acceptance.

The Authority mayimpose operating restrictions and/or sanctions at a
licenced/certified/accepted aerodrome. h the event of norcompliance with the
licence/certification/acceptance requirements or  unresolved  safety
deficiengedconcerrs,the Authority mayefuse to grant aerodrome Certificate
or Landing Area Acceptanaad in such cases shathtify the applicant in writing
of its reasons.

After successful completion of the processing of the application, the Authority
while granting theAerodrome Certificateor Landing Area Acceptancenay
endorse the conditions of the type of use of the aammme and other details as
shown in theAerodrome Ertificate or Landing Area Acceptance

Aerodrome Operators shall confirm that supporting resources and facilities
required by aviation security services are made available at airports serving civil
aviation

Note: CAR Part Vil Aviation Security Regulations contains requirements
regarding aviation security.

VALIDITY OF ANERODROMEERTIFICATERLANDINGAREAACCEPTANCE

The validity of theAerodrome @rtificate or Landing Area Acceptancg based
upon the physical characteristics, type of use of the aerodrome and continued
operation in accordance with the AuthoriBublications

Any change made to the physical characteristics or use of the aerodrome, as
documented in the Aerodrome Manuthat is not accepted by the Authority shall
invalidatean Aerodrome E@rtificate.
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2.3.3 TheAerodrome Certificatshall remain validubject to:

a) the payment ofapplicablerenewalService Feesand

b) the operator remaining in compliance with the relevaetjuirementsof
CAR ADR and the adrome remaining in compliance with the
certifications basis, taking into account the provisorelated to the
handling of findings;

c) iKS D/!'! 6SAy3 INXryiSR | 00Saa G2 GKS
to determine continued compliance with the relevamquirementsof CAR
ADR; and

d) the certificate not being surrendered, suspended, transferred or revoked.
234 ThelLanding Area Acceptansball remain validubject to:

a) Not exceeding, if applitde, the expiration dee;
b) Thepaynent of applicable renewal Service Fees;

c) The operator remaining in compliance with the relevant requirements of
CAR ADR and the aerodrome remaining in compliance with the
certification basis, taking into account the preons related to the
handling of findings;

d¢KS D/!'! 6SAy3 IAINIYISR O00Saa G2 GKS
to determine continued compliance with the relevant requirements of
CAR ADR; and

e) The LAA not being surrendered, suspendeahsferred or revoked.

2.3.5 Upon revocatio or surrender, the certificate or landing area acceptance shall be
returned to the GCAA without delay.

2.4 SURRENDER OF ARRODROMEERTIFICATERLANDINGAREAACCEPTANCE

An Aerodrome Operatomust give the Authority not less than 3 months written
notice ofthe date on which théerodrome @rtificate or Landing Area Acceptance
is to be surrendered in order that suitable promulgation action can be takée.
Authority will revokethe Aerodrome @rtificate or Landing Area Acceptanos
the date specified ithe notice
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25 TRANSFER OF ANERODROMEERTIFICATE

The Authority may approvehe transfer of an Aerodrome Certificateto a
transferee where

a) the current holder of theAerodrome Certificatenotifies the Authority in
writing before ceasing aerodronaperationsof its intention and proposed
date to cease operations

b) the current holder of theAerodrome Certificatenotifies the Authority in
writing of the name of theproposedtransferee;

c) the proposedtransferee applies to the Authoritjurther to requirements
of 21.10or 2.1.2 as applicabjeand

d) the proposed transferee meets threquirements set out in 2.2.2.

2.6 RESTRICTIQMBUSPENSION dREVOCATIORF ANAERODROMEERTIFICATERLANDINGAREA
ACCEPTANCE
2.6.1 The Authority mayestrict,suspend or revoke an Aerodrome Certificatd.anding

Area Acceptancwith reference tothe UAE Civil Aviation Law.

2.6.2 The Authority mayestrict,suspend or revoke an Aerodrome Certificate or Landing
Area Acceptance in the event of norcompliance with the
licence/certification/acceptance requirements or  unresolved  safety
deficiency/concernand in such cases shall notify tiAerodrome Q@erator in
writing of its reasons.

Note: See Appendix 19 for details of AerodromeNOtice Process.
2.7 PERSONNHREQUIREMENTFORAERODROMEPERATORS

2.7.1 Each Aerodrome Operator prior to the grant of an Aerodrome Certificate and on
an ongoing basis shall engage, employ or contract:

a) sufficient and qualified personnel for the planned tasks and activities to be
performed related to the operation, maintenance and management of the
aerodrome in accordance with the applicable requirements and the
I SNPRNRYS hLISNIG2NBdE GNI AyAy3d LINEINI

b) sufficient number of supervisors to defined duties and responsibilities,
taking into account the structure of the organisation and the number of
personnel employed

2.7.2 Aerodrome Management
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2.7.2.1 The Aerodrome Operator shadlppoint an Accountable Manager whshallhave
full control of the resources, final authority over operations under the
certificate/approval of the organisationand ultimate responsibility and
accountability for the establishment, implementation and maintenance of
management systems, policigand resolution of all safety issues.

2.7.2.2 The Aerodrome Operatorshall nominate Post Holders, acceptable to the
Authority, who are responsible for the management and supervision of safety
critical aspects for the aerodrome operatioand have direct access to the
AccountableManager

2723 ¢KS ! SNPRNRBYS hLISNFG2N akKlft SyadiNBE (K
occupied by appropriatand experienced persons:

a. | yAedrome Safety 2 & (i IwAd sRaf NI

I. have appropriate Safetyylanagement System knowledge and
experience:

II. be responsible for the overall performance of the Safety
Management System, including implementatiangintenance
documentation, performance, effectiveness amersight of the
organisationin accordance with tbse regulations and CAR PART
X

[ll.  be a pringbal communicator with the Authority in relation to
SafetyManagement Systepand

IV. be directly responsible to thédccountable Manager on the
performance ofSMS and on any need for improvement

b. | yAeMdromeOperationst 230G | 2f RSNR ¢K2 akKlffty

I.  beresponsible for ensuring that the aerodrome and its operation
comply with the requirements of thesegulations and

c. ! yAedrome Maintenancg 2 a i | 2f RSND ¢6K2 akKlffy

. beNBaLRyaAiroftS FT2N Syada2NAy3d GKFG
programmes for safety critical infrastructure comply with the
requirements of theseegulations and

d. An W1 S NP RRegé Firefighting Servighief Fire Officer Post
| 2 f RvBoskall:
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I. be responsible forestablishing and effectively managing all
aspects of Rescue and Fighting Services as per the
requirements of theseegulationsand CAR Part pdnd

e. |y W SN@A&ityRs¢Bance 250 | 2t RSND 6K2 &Kl ff

I.  have appropriateQuality Management Systerknowledge and
experience;

II. be responsible foroverall performance of the Compliance
Monitoring and Quality Assurance System, including
implementation, maintenance documentation effectiveness
and oversight of the organisation

lll.  be aprindple communicator with the Authority in relation to
audits and Qualit(Management Systerand compliance issues;
and

IV. be directly responsible to thé&ccountableManageron matters
affecting the adequacy, accuracy and timeliness of the quality
assuranceequirements in accordance with CAR Part IX

Note: ®e Appendix 21 fassessment criteria

GM 1 to Chapter 22.7.21 and 2.7.23. Assessment of Post HoldersThe
Authority will assess each nominated Aerodrome Post Holder based on the
AssessmenCriteria in Appendix 21, conduct an interview with the nominee and
may call for additional evidence of his/her suitability before deciding upon his/her
acceptability.

GM 1 to Chapter 22.7.3: Post Holder Expectations:

a) The Post Holder positions form aessential component of the
organisations safety, quality and operational effectiveness and
sustainability.

b) The Post Holders of alkerodrome Operatoare expected to be senior
managementwho are directly responsible for tpeoperfunctioning of the
management systemThey should have decision making authority and
financial control over the relevant part of the management systéfhile
accountability is no#transferable, responsibilities, may be delegated, and
therefore the authoty may accept delegation of certain Post Holder
responsibilities with evidence that this delegation is formalised and clearly
defined.
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c) The Aerodrome Operator will normally require addition@nagement
personnel to support the functions of the organisati®ost Holders. The
organisation is required to maintain post holders responsible the
effective functioning of the management systems throughout the
organisation (eg.SMS or QMS), this does not however prevent an
appropriate hierarchical structure wiieffectively managethe activities
within the AerodromeOperators organisation. As such, the structof¢he
Aerodrome Operator is subject to captance by the Authority ued
2.7.10.

d) In any casei is important that the management system of the Aerodrome
Operator,particularlywith regards to quality and safety management, is
cohesive and is notragmented due to commerciarrangements or
geographical diversity.

e) The Aerodrome Operator is no lomga compliance with the applicable
requirements when one of these positions becomes vacantg.(e.
resignation). In such cases, a permanent or integplacement persois
expected to be immediately appointed by the Aerodrome Operator for
acceptance by thAuthority.

GM2to Chapter 22.7.2: Aerodrome Operator Point of Contacts

a) The Authority will send all general correspondence to the Accountable
Manager.

b) The Quality Post Holder is considered as primary point of contact for
oversight activities.

c) The Safety Post Holder is considetedprimary point of contact for safety
performanceactivities

d) Itis the responsibility of the Aerodrome Operdtoensure correspondence
is adequately disseminated within their own organisation.

e) While the Authority may on various occasions communicate directly with
Post Holders or other positions within the Aerodrome, this does not negate
the need for the Aerodrome Operator to ensure all information teegive
has been adequatelyistributed tothe necessary persons.

GM3to Chapter 2, 2.7.2: Accountable Manager

a) The Accountable Manager will normally be the chief executive officer (CEO)
of the organisation.
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b) While accountability is notransferable, responsibilities may be
delegated, and threfore the Authority may accept delegation of certain
responsibilities to a senior managemefticial of the organisation with
evidence that this delegation is formalised ankbarly defined. The
ultimate accountabilityill always remain with the Accountable Manager.

GM 3 to Chapter 2, 2.7.2(e): Compliance monitoring arrangements

a) Compliance monitoring is usually performed by the Quality Assurance Post
Holder to ensure that the activities of the Aerodrome Operator are monitored
for compliance with the applicable regulatory requirements and any additional
requirements established by the Aerodrome Operator. Such compliance
monitoring activities ensure that activities are being carried out properly under
the supervision of nominated Post Holders and line managers.

b) The person responsible for compliance monitoring may perform all audits and
inspections himself/herself or appoint one or more auditors by choosing
personnel having the related competence, either from within or outside the
Aerodrome Operator.

¢) Regardless of the option chosen, it needs to be ensured that the independence
of the audit function is not affected, in particular in cases where those
performing the audit or inspection are also responsible for other activities
within the Aerodrome Operator.

d) In case external personnel are used to perform compliance audits or
inspections:

a. any such audits or inspections are performed under the responsibility of
the Quality Assurance Post Holder; and

b. the Quality Assurance Post Holders remains responsible for ensuring
that the external personnel have relevant knowledge, background and
experience as appropriate to the activities being audited or inspected,
including knowledge and experience in compliance monitoring.

e) The Quality Assurance Post Holder retains the ultimate responsibility for the
effectiveness of the compliance monitoring function, in particular for the
effective implementation and follow-up of all corrective actions.

2.7.3 Theroles, authority, responsibilities and accountabilities of the person or group of
persons occupying the abouwaentioned positions shall be reflected in their
respectivejob description.

274 A person shall not be permitted to occupy one o# ghositions mentioned under
2.7.23 without the acceptance of the Authority.
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2.7.5 The Authority may, at any time, restrict, suspendrevoke, the acceptance of a

Post Holder.

2.7.6 A vacancy, or potential vacancy, ofygoosition mentioned under 2.7 .2shall be
notified to the Authorityimmediately.

a. Initial notification of a vacancy shall, within 5 working days, be
followed by an action @n via the management of change process,
to manage and replace the vacant position.

AMC 1 to Chapter 2, 2.6- Changes to Aerodrome Post HolderBhe Aerodrome
Operator should apply for a change to the nominated Aerodrome Post Holder by
submitting an application for a change of Aerodrome Post Holder, with required
supporting documentation to the Authority through the ANASezvices
certification gplication, available on the GCAA website www.gcaa.gov.ae. The
application should additionally include evidence of management of change. See
also applicable GM 1 to Chapter 2, 2.7.@and 2.7.23: Assessment of Post Holders.

2.7.7 The Aerodrome Operator shallocate Post Holdeoles to personnel in a manner
that ensures effective internal oversight and avoids conflict of interest.

a) The Safety Post Holder ar@uality Post Holder shall be senior
management positions and shall not report to the Operasion
Maintenance or Rescue Fire Fighting Service Post Holder.

b) The combination of post holder positions shall not be permitted
unless an nexpected vacancy necessitates the combination of
roles as a temporary contingency measuaad this is subject to
acceptainceby the Authority and shall be immediately notifi¢ol
the Authority for review

c) The personnel in Post Holder roles should be management
positions and these persomssall not hold other positions that may
conflict or impair their roles unless specdily accepted by the
authority.

d) Where insurmountable difficulties exist, the authority may consider
an alternative means of compliance for the distribution of Post
Holder roles.

GM 1 to Chapter 22.7.7 c¢ Exceptional Circumstance3he applicatiorshould
satisfy at least the following criteria:
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a) Demonstrate the rationale fansurmountabledifficulties;

b) Ensure that wh regard to competence in different areas of responsibility,
there should not be any difference from the requirements applicable to
persons holding only one post.

c) Verify e capacity ofll proposedPost Holder individuals to meet their
responsibilities; and

d) Ensure that there is no possibility for conflict of iagtr

AMC 2 to Chapter 2, 2.7.- Temporary Aerodrome Post HoldersWhen an
Aerodrome Post Holder is unavailable for lengthy periods, or has left the
organisation, the Aerodrome Operator should notify the Authority of a
replacement or temporary Aerodrome Post Holder through the application process
referenced iPAMC 1 toChapter 2, 2.5. The Authority may request an interview
with a proposed temporary Aerodrome Post Holder.

Short term absencef Post Holders

Planned short term absences such as annualdéswmot considered vacancies,
however:

a) The Aerodrome Operatorshould ensure that the accountabilities,
responsibilities, and duties of the relevant Post Holder are adequegely
assigned to an alternate to ensure continued effectiveness of the
management system;

b) The Aerodrome Operator should have a comprehensive tegidprocess
to ensure all relevant tasks are transferred to the alternate; and

c) The Post Holder should notify the Authority Principal Inspector of their
planned absence and contact detaifsthe alternate.

Reserved

The Aerodrome Operator shall updates iAerodrome Manual including the
organisational structure with respect to the accepted Aerodrome Post Holders
Theorganizational structure of the Aerodrome Operator shall be acceptable to the
Authority.

GM 1 to Chapter 2, 2.7.12 Acceptance of Organizainal Structure:Acceptance of the
organizational structure is achieved through the acceptance of the Aerodrome Manual. In the
review of the structure, the authority will normally consider if the proposed structure ensures
the following:
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a) that Post Holderbave access to the Accountable Manager;
b) that Post Holders have clear reporting lines and responsibilities; and
c) that there is no conflict of interest.

2.7.11  The Aerodrome Operator shastablish andmplement atraining programme to
maintain the competency of #hsafety critical personnel.

AMC1 to Chapter 2, 2.1.1: Training Programmes
a) The training programme should cover all personnel:

i) involved in the operation, maintenance and management of the
aerodrome (supervisors, magers, senior managers, and the
AcountableManager); and

i)  operating unescorted on thlovement Areaand other operational
areas of the aerodrome, and which are related to the aerodrome
operator, or other organisations which operate or provide services at
the aerodrome,

regardless otheir level in the organisation.

b) The training ofpersons mentioned in paragra@) should be completed
prior to the initial performance of their duties, or allowing them
unescorted access on tihdovement Areaand other operational areas of
the aerodrome, a appropriate.

c) The training programme should includg&afety Management System
OGN AYyAy3a gK2aS tS@St 2F RSGIFAf &aK2dz
responsibility and involvement in thgafety ManagementyStem and
should also include human and orgatienal factors; for those persons
referred to in paragraph undea) i) employed by other organisations
operating, or providing services at the aerodrome, tlsafety
ManagementSystem training may cover only the necessary elements (e.g.
relevant procedurg, safety reporting system, aerodrome safety
programmesfFOD awarenessic.).

d) The training programme should consist of the following:

i) a process to identify training standards, including syllabi, and
frequency for each type of training and area of atfior the
persons mentioned in paragra@), including for instructors and
assessors, and track completion of required training;
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i) avalidation process that measures the effectiveness of training;

iii) initial job-specific training;
Iv)  on-the-job training; and
V)  recurrent training.

e) The training programme should identify training responsibilities and
contain procedures:

i)  for training and checking of the trainees;

i) to be applied in the event that personnel do not achieve or
maintain the required standards.

f) Trainig contents and syllabi should comply with theaining
requirementslescribed in the Aerodrome Manual

g) A training file should be developed for each employee, including
management, to assist in identifying and tracking employee training
requirements, and arifying that personnel have received the planned
training.

AMC2to Chapter 2, 2.7L1: Training Programmeg Checking of Trainees

a) Checking required for each training course should be accomplished by the
method appropriate to the training element to be checked.

b) Training elements that require individual practical participation may be
combined with practical checks.

GM1to Chapter 22.7.11: Training Programme; Checkingof Trainees
The methods to be used for the checking of the trainees could include:
a) practical demonstration,
b) computerbased assessment,
c) oral or written tests,
or combinations of such methods, as appropriate.
The Aerodrome Operator shall maintain appropriate qualification training and

proficiency check records to demonstrate compliance with the requirement in
2.78.

GM1 to Chapter 22.7.12: Training Records
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a) TrainingProgramme The aerodrome operator shouldamtain records
of the training sessions that it has provided, including as a minimum the
following:

) area of training and subjects covered,

i) names of participants/signed list of participants;
lii)  date and duration of training; and
iv)  name of the instructor.

b) TrainingRecords ofindividuals The training records maintained for
each individual should include as a minimum:

I) the name of the trainee;
i)  the date(s) and the duration of the training;
i)  the place where the training was received,;
iv)  the name of the organisation that provided the training;
v) the subjects covered, and the methodology of the course;
vi) any comments made by the instructor if applicable;
vii)  performance evaluation of the trainee if applicable; and
viii)  the name and signature of thastructor.
GM2to Chapter 2, 2.7.2: Proficiency Check Records

The proficiency check records maintained for each individual should include as a
minimum:

a) the name of the person checked;

b) the date(s) and the duration of the proficiency check;

c) the metlhodology of the check conducted,;

d) any comments made by the assessor;

e) the performance evaluation of the person checked; and

f) the name and signature of the assessor.
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CHAPTER 3
AERODROMEBANUAL
3.1 PURPOSE ANBCOPE
3.1.1 The Aerodrome Manual is a fundamental requirement of tAerodrome

Certificaton process. It shall contain all the pertinent information concerning
aerodrome site, facilities, services, equipment, operating procedures,
organisaion, standards, conditions and the levels of servieesl management
including Safety ManagementySem. The information presented in the
Aerodrome Manual shall demonstrate that the aerodrome confotonggulation

and that there are no apparent shortcongs that would adversely affect the
safety of aircraft operations.

3.1.2 The Aerodrome Manual shall be used as a reference document and provides a
checklist ofAerodrome Certificatestandards to be maintained and the level of
airside services at the aerodrommformation provided in the Aerodrome Manual
will enable the Authority to assess the suitability of the aerodrome for the aircraft
operations proposed.lt is the basic reference guide for the Authority to utilise
when conducting site inspections for gtang anAerodrome Certificateand for
subsequent safety audiand inspections.

3.1.3 An applicant for an Aerodrome Certificateshall develop and maintain an
Aerodrome Manual acceptable to the Authority.

GM 1 to Chapter 3, 3.3: The Aerodrome Manual is s@gt to amendment, in
order to ensure that it provides current and accurate information at all tinTése
Aerodrome Operators responsible for maintaining the currency and accuracy in
this respect

GM 2 to Chapter 3, 3.13: AerodromeOperatorsare responsible fosubmiting
the initial Aerodrome Manual and subsequearhendments to the Authority for
acceptancelza Ay 3 G KS a52 0dzySy i ®Ruse Sydtdddzf S Ay (1 K¢

3.2 PREPARATION OF TAERODROMM ANUAL
3.21 The Aerodrome Manual shall:

a) be type written
b) signed by theéAccountable Manager

c) be submitted electronically;
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d) be in a format that is easy to revise;

e) have a system for recording the currency of pages and amendments,
thereto, and should include a page for logging revisions;

f) be organised in a manner &h will facilitate thepreparation review and
acceptance processind

g) be supported bya completedAerodrome Manual Recklist

Note: Aerodrome Manual Check(isSNFADC0O4) is availdle upon requestrom
the GCAA

LOCATION OF TWEERODROMNIANUAL

The Aerodrome Operatorshall provide the Authority with one complete and
current electronicpdf version of the Aerodrome Manual

TheAerodrome Operatoshall keep at least one complete and current copy of the
Aerodrome Manual at the aerodrome and one copyhe! SN2 RN2 YS h LIS NI |
principal place of business if different from the aerodrome.

The Aerodrome Operatorshall make the Aerodrome Manual available to all
relevant aerodrome personnel and for inspection by the AuthorTiigis can be via
hard copy or dernatively by electronic format contingent upon the staff member
having immediate access to the information.

INFORMATION TO BECLUDED IN TASERODROMM ANUAL

TheAerodrome Operatoof a Certified Aerodromshall include in an Aerodrome
Manual, the partiulars as specified id\ppendix 3 to the extent these are
applicable to the aerodrome, under the following parts:

Part 1: General Information
Part 2: Particulars of the Aerodrome Site

Part 3: Particulars of the Aerodrome Required to be Reporteth&
Aeronautical Information Service

Part 4: Synopsis of the Aerodrome Operating Procedures and Si

Measures
Part 5: RFSAerodrome Manual Requirements
Part 6: Aerodrome Administration and Safety Management Sys
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If a particular is not included &n Aerodrome Manual because it is not applicable
to the aerodrome, theAerodrome Operatoshallstate in the Aerodrome Manual:

a) that the particular is not applicable; and
b) why the particular is nompplicable.

AMENDMENT OAERODROMM ANUAL

The Aerodrome Operatorshall amendand update the Aerodrome Manual
whenever necessary in order to maintain the accuracy of the manual and the
validity of the Aerodrome Certificatgsing a defined process that includes a record
of all amendnent, effective dates and amendment approvals

To maintain the accuracy of the Aerodrome Manual, the Authority may issue
written directions to anAerodrome Operatorequiring theAerodrome (erator
to amend the manual in accordance with the directions.

An Aerodrome Operatoshall providethe Authority,as soon as practicahlevith
an amended versiothe Aerodrome Manual.

GM 1 to Chapter 3, 3.5.3AerodromeOperatorsare responsible for submitting
amended versions of the Aerodrome Manual to the Authority for acceptance using
0KS a520dzySydaé¢ YaisedysemAy (GKS D/ ! v

The Authority shall accept Aerodrome Mamuédr Certified Aerodromeand any
amendments thereto, provided these meet the requirement®f these
regulations
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CHAPTER 4
OBLIGATIONS OF TMERODROME OPERATOR
4.1 GENERAL
41.1 The Aerodrome Operator shall require all the users of the aerodrome including

fixed-base operators and organisations which perform activities independently at
the aerodrome related to, or in direct support of, the safe operation of aircraft to
comply withthe requirements laid down by the Aerodrome Operator with regard
to safety and order at the aerodromes, and shall monitor such compliance.

4.1.2 AerodromeOperatorsshall ensure that they:

a) maintain their safety responsibilities over safety related activities
conducted by those third party organisations related to, or in direct
support of, the safe and secure operation of aircraft;

b) have the power to access and inspect any third party organisations
providing a service related to, or in direct support of, the safd secure
operation of aircraft operating from the aerodrome including its facilities
and records to determine continued compliance with the relevant
requirements through safety audits or inspections. The power to access
and inspect shall be included ingltontractual arrangement; and

c) are able to impose operating restrictions in the event of fwmmpliance with
the applicable safety and security requirements or unresolved safety or
security deficiencies or concerns

d) Stpulate requirements for ground halting service providers to implement
and maintain a safety management system commensurate with the size and
complexity of their operation and to actively participate in the aerodrome
2LISNF 62NDa {a{ H6KSNBE NXBI|dzA NER®

Note: Further information on the coordinah of aerodrome operators
and ground handling service providers can be found in ICAO DOC 10121
Manual on Ground Handling.
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COMPLIANCE

TheAerodrome Operatoshall comply withall applicableAuthority Publications.
The Aerodrome Operatorshall also comply with any conditions that may be
endorsed in theAerodrome Certificater Landing Area Acceptangairsuant to
Chapter 22.23, 2.2.4and 2.6

CONFORMANCE WIFNERODROMIANUAL

Subject to any directions that the Authority may issaa,Aerodrome Operator
holding an Aerodrome Certificatghall operate and maintain the aerodrome in
accordance with theAerodrome Manual and associategrocedures and
methodologies.

PrOVISION OAPPROPRIATTNFRASTRUCTURE ABHRVICES

TheAerodromeOperatorshallprovide appropriate infrastructures (including but
not limited to) physical characteristics of the aerodrome; obstacle limitation
surfaces; visual aids for navigation and for denoting obstacles and restricted use
areas; and the equipment, installatie and services required for the aerodrome
are commensurate witthe following:

a) the characteristics of the aircraft that the aerodrome is intended to serve;
b) the operating modality of the runway;

c) the lowest meteorological minima intended for each runwagd

d) the ambient light conditions intended for the operation of aircraft

The requirements of (a) to (d) shall comply with the minimum specifications
outlined in the appendicesto these regulations and/or ICAO Annex 10
Aeronautical Telecommunicatioasapplicable.

OPERATINGIMITATIONS

TheAerodrome Operatoshall when necessary for the safety of aircraft operations
at their aerodrome, establish any limitations on the use of the aerodrome that
arise from the aerodrome design or the facilities or servipesvided at the
aerodrome. Aerodrome Operators holding an Aerodrome Certificateall
documentthesein Part 1 of the Aerodrome Manual.
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4.6 INTERNAQUALITYASSURANCE
4.6.1 EachAerodrome Operatotholding an Aerodrome Certificatehall establish an

internal qualiy assurance systemo ensure compliance with, and the adequacy
of, the procedures required by theseegulations and for the continued
improvement of safety levels.

4.6.2 The internal quality assurance system shall include:

a) A quality assurancepolicy and procedres that are relevant to the
I SNB RNR Y S olgadSational godlIha Aerodrome Operatahall
ensure that the quality assurance policy and procedures are understood,
implemented and maintained at all levels of the organisation.

b) Proceduredo ensure that aeronautical datsubmittedto the Aeronautical
Information Serviceas part of the Integrated Aeronautical Information
Packageis at any moment:

i) checked and coordinated with relevant parties before it is
submitted to the Aeronautical Infamation Service, in order to
make certain that all necessary information has been included and
that it is correct in detail prior to submission to the Authority

il) traceable to its origin to allow any data anomalies or errors,
detected during productiorthaintenance phases or in operational
use, to be corrected; and

iii) validated and verified toensure that quality requirements
(accuracy resolution, integrity) and traceability of aeronautical data
as specified in Appendix 2, 2.1 are met.

c) A procedure to ensure quality indicators, including defect and incident
reports, and personnel and customer feedback, are monitored to identify
existing problems or potential causes of problems within the system;

d) Aprocedure for corrective action to ensueay problems that have been
identified within the system are corrected in a timely manndhe
procedure for corrective action shall specify how:

i) to correct any identified problem;

i) to follow up a corrective action in a timely manner to ensure the
action is effective; and

iii) management will measure the effectiveness of any corrective
action taken.
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e) A procedure for preventive action to ensure that potential causes of
problems that have been identified within the system are remediBike
procedurefor preventive action shall specify how:

i) to correct a potential problem;
i) to follow up a preventive action to ensure the action is effective;

iii) to amend any procedure required by these regulations as a result
of a preventive action; and

iv) management will measure the effectiveness of any preventive
action taken.

f) An internal quality audit programme to audit tHe SN2 RN2 YS h LIS NJ {
organisation forcompliance monitoring of its quality management system
with the procedures in its Aerodrome Maal and associated
documentation and achievement of the goals set ingislity assurance
policy, and

AMC to 4.6.2 f) Internal Quality Assurance
QualityAudit ProgrammeThe internal quality audit programme should:

a) specify the section, item, frequency éitocation of the audits taking
into account the nature of the activity to be audited,;

b) ensure audits are carried out by trained auditing personnel who are
independent of those having direct responsibility for the activity being
audited,;

c) ensure the resultsf audits are reported to the personnel responsible
for the activity being audited and the manager responsible for internal
audits;

d) require preventive or corrective action to be taken by the personnel
responsible for the activity being audited if probleare found by the
audit;

e) ensure follow up audits to review the effectiveness of any preventive
or corrective action has been taken in a timely manner; and

f) ensure all audit findings and observations are evidenced and properly
recorded

g) Management review procedures that shall include the use of
statistical analysis, to ensure the continuing suitability and

CARADR- ISSUE 11 (CORRECTED) Page61of 528



AERODROME

4.7

4.7.1

4.7.2

Chapterd

effectiveness of the internal quality assurance system in satisfying the
requirements oftheseregulations

SAFETWMANAGEMENSYSTEMSMS)

AnAerodrome Operatoholding an Aerodrome Certificaghall establish &afety
Management $stem(SMS¥or the aerodrome as required by CAR Part X, that as
a minimum:

a) identifies safety hazards;

b) ensures remedial action necessary to maintain an acceptalgédégafety
is implemented;

c) provides for continuous monitoring and regular assessment of the safety
level achieved;

d) aims to make continuous improvement to the overall level of safatyl

e) clearly defins lines of safety accountability through the Aerodne
hLISNI 62NRA 2NBIFYyAaAl A2y S AyOf dzRAy 3
part of senior management

f) assesses the impact of the aerodrome compatibility whenaweoducing
an aeroplane type/model new to the aerodrome irrespectiehe size of
the aeroplane in accordance with Appendix 6 of this regulation by
conducting an aerodrome compatibility study; and

g) assess the impact of proposed changes or deviations to Civil Aviation
Regulations in accordance with Appendix 4 of this regulation by
conductirng animpact assessment

An Aerodrome Operatotholding an Aerodrome Certificatghall as part of their
SMS establistefined levels of safetfor the following safety events in which the

I S NP R NB&t¥fS Osiistems, training, procedures, licensing programs,
maintenance, facilities, services and/or infrastructure were a contributory factor

a) Accidents and incidents involving aircraft on the groimzdduding, but not
limited to the following:

1)  Runway IncursionCAT A/CAT B;

i) Runway IncursionCAT C/CAT D;
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iii)  Manoeuvring Area ExcursionCAT A/CAT C (related to Runway);
and

iv)  Aircraft Damage CAT A/CAT B;
b) Accidents and incidents involving airside ground vehicles
c) Runway friction measurements
d) AGL reliability (as it affects airport operation)

e) FOD naterials found onairport pavements and runway/taxiway strip
areas

f) Bird andwildlife strikes with aircraftBird & Wildlife Hazard CAT A/CAT
B) and

g) Fuel spills and fuel handling accidents and incidents

Note: Refer to guidance included AMG22 ¢ Safety IncidenReportingfor
definitions of reporting categories

The defined levels of safety shall be expressed in the following two terms:
a) Safety Performance Indicators;
b) Safety Performance Targets.

Safety Performance Targets shall be suppdly an action plan.

Aeradrome Operator$iolding an Aerodrome CertificashalldefineannualSafety
Performance Target®r each of the following incident classifications:

a) Runway IncursionsCAT A/CAT B;

b) Runway IncursionCAT C/CAT D;

c) Manoeuvring Area ExcursieiCAT A/CAT Qelated to Runway)and
d) FOD Incident resulting in Aircraft Damage (any category)

An Aerodrome Operatorholding an Aerodrome Certificatshall conduct an
analysis of Achieved Levels of Safety at the end of each calendar year. The analysis
shall include aeassessment of current defineglafety Performance Targeasid

any required amendments required to maintain or improve safety levels.

CARADR- ISSUE 11 (CORRECTED) Page63of 528



AERODROME

4.7.7

4.7.8
4.7.9

4.7.10

4.7.11

4.7.12

Chapterd

The annual Achieved Safety Assessment analysis répothe items in 4.7.5
together with an action plan if requireghall be forwarded to the Authoritfor
acceptancebefore the 3% of January of each year.

Reserved

The Aerodrome Operatoshall require all the users of the aerodrome including
fixed-base operators and organisations, to fully support the programme to
promote safety at the aerodrome by attending and contributing to the
aerodrome various safety committees, immediately informing #herodrome
Operatorof accidents, incidents, defects and faults which have the potential to
effect safety.

Reporting
The Aerodrome Operator shall establish procedures for the natification,
investigation, and reporting cfafety events imccordancevith theseregulations.

The Aerodrome Operator shall establish a system for immediate notification of
accidents/serious indentsunlawful interferenceto the Authority. The system
shall include the following asmainimum

a) Contain a list of occurrences that shall be immediately notified to the
Authority;

b) Be adequate to assure that the accident/serious incidemawful
interferenceis notified to theGCAA Dutynvestigator as soon as possible,
by the most expeditious means, and with sufficient information;

c) Ensure concerned persomel are educated to meet the immediate
notification requirement

d) Ensure concerned peranel are tested and trained through pre
determined exercises; and

e). S R20dzYSyidSR Ay (KS 2NHIyAalliAz2yQa

to acceptance by the Authority.

Note Guidance concerning information to be provided to the GCAA Duty
Investigata is available iIAMG22 ¢ Safety Incident Reporting

In addition to the requirementsn 4.7.11,an Aerodrome Operatoholding an
Aerodrome Certificateshall also ensur@ccidents, serious incidesitand other
reportable occurrences are notifiednd reported in a form and manner
established by the GCAA. Reports shall contain all pertinent information about the
condition and evaluation results known to the person or organisation and details
of the investigation and actions it intends to take t@pent similar occurrences in

the future.

CARADR- ISSUE 11 (CORRECTED) Page64 of 528



AERODROME

Chapterd

AMC 1 to Chapter 4, 4.7.1Pefinitions, examplesf reportableoccurrences, and
established notification and reporting timeframes are providedMG22 ¢ Safety
Incident Reporting.

4.7.13 The Aerodrome Operator shall ensure that information provide under 4.7.12 is
accurate, unambiguous and complete adtlitional information regarding safety
eventssincludingthe details and outcome dhe investigation undertaken further
02 I SN®FueRWasagment Systeprare uploaded to the relevant ROSI
file.

4.7.14 An Aerodrome Operator shall establish a system to educate their personnel of
how to report an actual or potential safety deficiency through the Voluntary
Reporting System.

Note: GuidanceegardingVORS¥ available iARMG57 ¢ Voluntary Reporting
System

4.8 AERODROMM ANAGEMENB®AFETYPROGRAMMES
AnAerodrome Operatoholding an Aerodrome Certificaghall:

a) establish, lead and implement safety programmes to promote safety and
the exchange of safetselevant information; and

b) require the organisations operating or providing services at the aerodrome
to be involved in such programmes.

Note: Acceptable Means o€ompliance andsuidanceMaterial regarding
Aerodrome Management Safety Programmes is available in Appendix 20
Acceptable Means of Complian@uidance on Aerodrome Management
Safety Programmes

4.9 COMPETENCE @PERATIONAL ANAAINTENANCPERSONNEL
Note: See Chapter 2, 2.7 foglated Personnel Requirements
4.10 NOTIFYING ANBEPORTINGNFORMATION TO TRERONAUTICANFORMATIONERVICE

4.10.1  An Aerodrome Operator holding an Aerodrome Certificateusth notify and
report aeronautical data to the Aeronautical Infoation Service.

4.10.2  To ensure that the Aeronautical Information Service olg@formation to enable
them to provide upto-date preflight information and to meet the need for4in
flight information, arrangements shall be made between the Aeronautical
Information Service andthe Aerodrome Operator or its designated unit
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responsible ér aerodrome services to report to thAeronautical Information
Service with a minimum of delay:

a) information on the status of certification of aerodromes and aerodrome
conditions in accordance with Chapter 2; Chapter 4, 4i0 4.11 and
Appendix 22.8,

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

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

4.10.3 Before introducing changes to the air navigation system, due utcshall be
taken by the services responsible for such changes of the time needdaeby
Aeronautical Information Servic®r the preparation, production and issue of
relevant material for promulgation. To ensure timely provision of the information
to the Aeronautical Information Serviceclose coordination between those
services concerned is therefore required.

4.10.4  Of a particular importance are changes to aeronautical information that affect
charts and/or computebased navigation systems whighalify tobe notified by
the Aeronautical Information Regulation andr@ol (AIRAC) system, as specified
in ICAQANnnex 15, Chapter 6 and Appendix 4. The predetermined, internationally
agreed AIRAC effective dates in addition to 14 days postage time shall beembserv
by the responsible aerodrome services when submitting the raw information/data
to aeronautical information services.

4.10.5 The aerodrome services responsible for the provision of raw aernos
information/data to the Aeronautical Informatione®sice shalldo that while
taking into account accuracy and integrity requirements for aeronautical data as
specified in Appendix 5.

Note 1: Specifications for the issue of NOTAM are contained in ICAO Annex
15, Chapter 5 and Appendices 6 and 2, respectively.

Note 2 AIRAC information is distributed by tAeronautical Information
Serviceat least 42 days in advance of the AIRAC effective dates with the
objective of reaching recipients at least 28 days in advance of the effective
date.

Note 3: The schedule of theegetermined internationally agreed AIRAC
common effective dates at intervals of 28 days and guidance for the AIRAC
use are contained in the ICAO Aeronautical Information Services Manual (Doc
8126

CARADR- ISSUE 11 (CORRECTED) Page66 of 528



AERODROME

4.10.6

4.10.7

4.10.8

4.10.9

Chapterd

AerodromesOperator shall notify and report aeronauticidta to the Aeronautical
Information Service accontyg to the following specifications including in CAR Part
VIII- Air Navigation Regulations, Subpart 2,

a) Specifications for Aeronautical Charts; and
b) Specifications for NOTAM.
Notification of Inaccuracies ileronautical Information Service Publications

An Aerodrome Operator shall review aksues of Aeronautical Information
Publication (AIP), AIP Supplements, AIP Amendments, Notices to Airmen
(NOTAMSRreflight Information Bulletins and Aeronautical Infeation Circulars
issued by the Aeronautical Information Service on initial receipt, thereof, and at
regular intervals thereafter. Immediately after such reviews, afierodrome
Operator shall notify the Aeronautical Information Service of any inaccurate
information contained therein that pertains to the aerodrome.

Notification of Changes in Aerodrome Facilities, Equipment and Level of Service
Planned in Alvance

In additionto the approval process 4.19, an Aerodrome Operatoshall submit
notification ofany change to the aerodrome facility or equipment or the level of
service at the aerodrome that has been planned in advance and that is likely to
affect the accuracy of the information contained in any of the elements comprising
the Integrated Aeronauticdhformation Packageo the Aeronautical Information
Service

Note 1: Acceptance for publication of information in any of the elements
comprising the Integrated Aeronautical Information Packdges notequate
to regulatoryapproval

Note 2. Regulatory @proval for proposed changes to airside physical
infrastructure and air navigation equipmerg required. Requirements for
regulatory approval are in 49as well asAMG59 ¢ Aerodrome Project$;AR
Part VIlig Air Navigation Regulations a&MG25 ¢ Air Navigation Facilities

Issues Requiring Immediatedtification to the Aeronautical Information Service

An Aerodrome Operatoshall, give to the Aeronautical Information Service and
cause to be received #lte Air Traffic Services Urahd the flight ogrations unit,
immediate notice (NOTAM request) giving details of any of the circumstances
listed iINnCAR VIi Air Navigation RegulationSubpart 2; CAR 2.29

4.10.10 Obstacle Data
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An Aerodrome Operatorshall notify the Aeronautical Information Service, the
geographical coordinates and the top elevation of all obstacles that penetrate the
obstacle limitation surfaces as definedAppendix 13 The information shall be
kept up to date by periodic survey.

Note: SeeAMG61 ¢ Aerodrome Survey Requirements for requiperiodicity
of surveys.

NOTIFYING ANBEPORTINGNFORMATIONREGARDINGONDITION OMMOVEMENTAREA&
RELATEBACILITIES

Information on the condition of th&ovementAreaand the operational statsi of
related facilities shall be provided to theronautical Information Servicand
similar information of perational significance to the Air Traffic Servicest,io
enable those units to provide the necessary information to arriving and departing
aircraft. The information shall be kept up to date and changes in conditions
reported without delay.

Note The rature, format and conditions of the information to be provided are
specified iINUAE CAR PART VIII Subpdfulther cktails are specified ilCAO
PANS_AIM (DOC 10068nhd PAN&ATM (Doc 4444)Specific procedures
pertaining to work in progress on movement area and to the reporting of such
works are specified in the PANS Aerodromes (DOC 9981)

The condition of the Movement Area and the operatiostdtus of related facilities
shall be monitored and reports on matters of operational significance affecting
aircraftand aerodrome operations shall be provided in order to take appropriate
action, particularly in respect of the following

a) Construction omaintenance 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

e) Other temporary hazards, including parked aircraft

f) Failure or irregular operationfgart or all of the aerodrome visual aids;
g) Failure or irregular operation of the primary or secondary power sypply

h) Reduction in category of Rescue Fire Service
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i) Evacuation of a passenger terminal
J) Significant changes in aerodrome lighting and otheralisids

k) Erection or removal of obstructions to air navigation, and erection or
removal of significant obstacles in také, climb or approach areasnd

[) Any other information of operational significance.

Note 1: Other contaminants may include mud, dusind,volcanic ash, oil and
rubber. Procedures for monitoring and reporting the conditions of the
movement area are included in PAN&odromes (Doc 9981)

Note 2: The Aeroplane Performance Manual (Doc 10064) provides guidance on
aircraft performance calcation requirements regarding the description of
runway surface conditions in 2.9.2 c).

Note 3: Origin and evolution of data, assessment process and the procedures
are prescribed in the PAM®rodrome (Doc 9981). These procedures are
intended to fulfil therequirements to achieve the desired level of safety for
aeroplane operations prescribed in Annex 6 and Annex 8 and to provide the
information fulfilling the syntax requirements for dissemination specified in
Annex 15 and the PANMS M (Doc 4444).

4.11.3  Tofacilitate compliance with 4.11.1 and 4.11.2, inspections of the Movement Area
shall be carried as per 4.16.4.

AMC 1 to Chapter 4.11.3Personnel assessing and reporting runway surface
conditions required in 4.11.2 and 4.11.4 shall be trained and comipébe
perform their duties.

Notel: Procedures on carrying out daily inspections of the movement area are
given inAMGC36 and in the PANSerodromes (Doc 9981). Further guidance is
available in the Airport Services Manual (Doc 9137), Part 8, in the Mahua
Surface Control Systems®MGCS) Manual (Doc 9830)

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

Note 3: Guidance on training of personnel is giveANMIG36 ard ICAO Annex
14, Attachment A, Section 6.

Note 4: Information on training for personnel assessing and reporting runway
surface conditions is available in the PANBodromes (Doc 9981) ICAO
Circular 355 AN/211 Assessment, Measurement and Reporting of Runwa
Surface Conditions Appendix H
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4.11.3.1 Information that a runway or portion thereof may be slippery when wet shall be
made available.

Note: The determination of a runway or portion thereof may be slippery when
wet is not based solely on the friction measuremehtained using a
continuous friction measuring devic&upplementary tools to undertake this
assessment are described in A CAIrport Services Manual (Doc 9137), Part
2.

4.11.3.2 Notification shall be given to aerodrome users when the friction level of a paved
runway or portion thereof is less thahé Minimum Friction Level

Note1l: Guidance on determining and expressing the Minimum Friction Level
and types of friction measuring devigeprovided iRMG32¢ The Assessment
of Runway Surface Friction Characteristics

Note 2. Guidance on conducting a runway surface friction characteristics
evaluation programme that includes determining and expressing the minimum
friction level is provided in ICAO Annex 14, Volume 1, Attachm&eicéion 7.

4.11.4. Runway Surface Condition(s)

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

o) DRY
@) STANDING WATER
3) WET

Note 1: The conditions, either singly or in combination with other observations,
are criteria for which the effect on aeroplane performance is sufficiently
deterministic to allow assignment of a specific runway condition code.

AMC 1to Chapter 4.11.4.1 Reporting

a) The aerodrome operator shall disseminate a RCR through the
aeronautical information services and air traffic services, when the
runway is wholly or partly contaminated by standing water. When the
runway is wet, not associadewith the presence of standing watire
assessed information shall be disseminated using the RCR through the
air traffic services only.
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b) Reporting, in compliance with the runway condition report, shall

commence when a significant change in runway surfeaedition
occurs due to water.

Reporting of the runway surface condition shall continue to reflect
significant changes until the runway is no longer contaminated. When
this occurs, the aerodrome shall issue a runway condition report that
states the runways wet or dry as appropriate.

AMC 2 to Chapter 4.11.4dRunway Condition Code (RWYCC)

The RWYCC shall be reported for each third of the runway assessed.
The assessment process shall include:

1. Assessing and reporting the condition of the movement area;

2. Providing the assessed information in the correct format; and

3. Reporting significant changes without delay.

The information to be reported shall be compliant with the RCR which
consists

1. Aeroplane performance calculation sections; and
2. Situational awarenessection.

The information shall be included in an information string in the
following order using only AIS compatible characters in a Runway
Condition Report. The Runway Condition Report consist of the:

1. Aeroplane performance calculation sections:

i) aerodrome location indicator;

i) date and time of assessment;

iii) lower runway designation number;

iv) RWYCC for each runway third,;

V) per cent coverage contaminant for each runway third;

vi) depth of loose contaminant for each runway third;
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vii) condition description foeach runway third; and

viii)width of runway to which the RWYCCs apply if less than published
width.

1. situational awareness section:
i) reduced runway length;

i) taxiway conditions;

iif) apron conditions;

iv) plain language remarks.

e) For aerodromes with multiple runways tlaeroplane performance
section for each individual runway shall be reported from the date and
time of the assessment for each runway before the information in the
situational awareness section (seeld) items iig viii above).

f) The syntax requirement shh&e strictly adhered to when provided the
assessed information through the RCR.

Note 1: Elements in the situational awareness section should end with
a full stop.

Note 2: Elements in the situational awareness section for which no
information exists, orwhere the conditional circumstances for
publication are not fulfilled, should be left out completely.

Note 3: For item B i) reduced runway length the applicable runway
designator and available length in metres should be inserted (e.g.
RWY nn [L] or njfC] or nn [R] REDUCED TO [n]nnn). This information
is conditional when a NOTAM has been published with a new set of
declared distances.

GML1 to Chapter 4.11.4.1General

a)Lid Aa NBO23ayAT SR GKIGO AYyF2NXIGAZY L
assessing and reporting runway surface condition is crucial to the
effectiveness of the runway condition report. A misreported runway
condition alone should not lead to an accidentrmident. Operational
margins should cover for a reasonable error in the assessment,
including unreported changes in the runway condition. But a
misreported runway condition can mean that the margins are no longer
available to cover for other operationahnance (such as unexpected
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tailwind, high and fast approach above threshold or long flare). This is
further amplified by the need for providing the assessed information in
the proper format for dissemination.

b) Assessing and reporting the condition of th@ewement area and
related facilities is necessary in order to provide the flight crew with the
information needed for safe operation of the aeroplane. The RCR is used
for reporting assessed conditions through the issuance of SNOWTAM,
when necessary.

c) Generdly, movement areas are exposed to a multitude of climatic
conditions and consequently a significant difference in the condition to
be reported. The RCR describes a basic structure applicable for all these
climatic variations. Assessing the runway surfegedition relies on a
great variety of techniques and no single solution can apply to every
situation.

d) The philosophy of the RCR is that the aerodrome operator assesses the
runway surface condition whenever water is present on an operational
runway. From this assessment, a RWYCC and a description of the
runway surface are reported, which can be used byfliglet crew for
aeroplane performance calculations. This format, based on the type,
depth and coverage of contaminants, is the best assessment of the
runway surface condition by the aerodrome operator; however, all
other pertinent information is taken intconsideration and kept up to
date, and changes in conditions are reported without delay.

e) The RWYCC reflects the runway braking capability as a function of the
surface conditions. With this information, the flight crew can derive,
from the performance imfrmation provided by the aeroplane
manufacturer, the necessary stopping distance of an aircraft on the
approach under the prevailing conditions.

AMC3 to Chapter 4.11.4.1

COMPLETE INFORMATION STRING

An example of a complete information string prepareddissemination is
as follows:

[COM header and abbreviated header] (Completed by AIS)

GG EADBZQZX EADNZQZX EADSZQZX
070645 EADDYNYX
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SWEAO0151 OMDD 02170055
SNOWTAM 0151
[Aeroplane performance calculation section] (Completed by the Aerodrome Operator)

OMUA 02170055 122/2/2 100/100/100 4/4/4 STANDING WATER/STANDING
WATER/STANDING WATER

OMUA 02170135 12R 5/5/5 100/100/100 NR/NR/NR WET/WET/WET
[Situational awareness section] Completed by the Aerodrome Operator)
TWY B POOR. APRON NORTH POOR.

GM2 to Clapter 4.11.4.1Runway Condition Report
AEROPLANE PERFORMANCE CALCULATION SECTION

a) The aeroplane performance calculation section is a string of grouped
AYF2NXYIFGA2YE aSLINFY¥GSR o6& + aLl oS o
fAYyS FSSR Wr+f QI AY 2NRSNJ G2 RAAG.
calculation section from the following situatiorelareness section or
the following aeroplane performance calculation section of another
runway.

b) The information to be included in this section consists of the following:

(1) Aerodrome location indicator: a foletter ICAO location
indicator in accordance i ICAO Doc 7910, Location Indicators.
This information is mandatory.
Format: nnnn

(2) Date and time of the assessment: date and time (UTC) when the
assessment was performed.
This information is mandatory.
Format: MMDDhhmm

(3) Lower runway designation number: a twar threecharacter
number identifying the runway for which the assessment is
carried out and reported.

This information is mandatory.
Format: nn[L] or nn[C] or nn[R]

(4) Runway condition code for each runway thireiree-digit number

identifying the RWYCC assessed for each runway third. The codes
are reported inathre©® K I N>} OG SNJ INR dzLJ & S LI NI ¢
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each third. The direction for listing the runway thirds is the
direction as seen from the lower designation rogm

This information is mandatory.

When transmitting information on the runway surface condition by
air traffic services to flight crews, the sections are, however,
referred to as the first, second or third part of the runway. The first
part always meanghe first third of the runway as seen in the
direction of landing or takeff as illustrated in Figures 1 and 2.

Format: n/n/n
Example: 5/5/2

(5) Per cent coverage contaminant for each runway third: a number
identifying the percentage coverage. The

percentages are to be reported in an-tgpnine-charactergroup
ASLI N GSR o0& I WkQ FT2NJ SI OK NYzygl
upon an even distribution within the runway thirds using Table 1.

This information is conditional. It is not reported foryamnway
third that is dry or covered with less than 10 per cent.

Format: [n]nn/[n]nn/[n]nn
Example: 25/50/100

In case of uneven distribution of the contaminants, additional

information is given in the plain language remark part of the

situational awar@ess section of the RCR. Where possible, a
standardised text is used.

2 KSYy y2 AYyF2NXIGA2Y Aa G2 06S NBL
relevant position of the message, to indicate to the user that no
information exists.

(6) Depth of loose contaminant: standjnwvater for each runway
third: a two- or threedigit number representing the assessed
depth (mm) of the contaminant for each runway third. The depth
is reported in a sixo nineOK I NI OG SNJ I NP dzZLJ & S LI NI
each runway third as defined in TaM&Y. The assessment is
based upon an even distribution within the runway thirds
following an assessment. If measurements are included as part of
the assessment process, the reported values are still reported as
assessed depths.
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This information is conddnal. It is reported only for STANDING
WATER.

Format: [n]nn/[n]nn/[n]nn

(7) Condition description for each runway third: to be reported in
capital letters using the terms specified in 4.11.4.1. The condition
GeLilSa NS aSLINraGSR o0& +y 206f AljdzS
Ths information is mandatory.
Format: nnnn/nnnn/nnnn

(8) Width of runway to which the RWYCCs apply if less than the
published width: two digit number representing the width of
cleared runway in metres.

Format: nn

If the cleared runway width is not symmetiiadong the centre
line, additional information is given in the plain language remark
part of the situational awareness section of the RCR.

SITUATIONAL AWARENESS SECTION

a) Allindividual messages in the situational awareness section end with a

full-stop sgn, in order to distinguish the message from subsequent
message(s).

b) The information to be included in this section consists of the following:

(1) Reduced runway length
The information is conditional when a NOTAM has been published
with a new set of declared distances affecting the landing
distance available (LDA).

Format: Standardised fixed texRWY nn [L] or nn [C] or nn [R]
LDA REDUCED TO [n]nnn

(2) Taxiway conditions
This information is optional.
Format: TWY [nn]n POOR

(3) Apron conditions
This information is optional.
Format: APRON [nnnn] POOR
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(4) Plain language remarks using only allowable characters in capital
letters

2 KSNBE Ll2aaArofsSy aidl yRGRAPEDABR

5h2bDw! 5950 A& dzaSR 6KSYSOSNI I aa.

what follows directly from RCAM.

This information is optional.

Format: Combination of allowable characters where use of full stop

WHQ YIFENJ&a G6KS SyR 2F GKS YSaal3asSo
Allowable characters:
ABCDEFGHIJKLMNOPQRSTUVWXYZ
0123456789

K w20fAljdzZS AG4NR]1S6 WPQ WLISNAZ2R

Note: For reasons of simplicity winter condition items have not

been amended to UAE regulations. For detailed information refer
to ICAOANnnex 14, Attachment A, ICAO Circular 355 AN/211

Assessment, Measurement and Reporting of Runway Surface
Conditions and ICAO PANS Aerodromes (Doc 9981).
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RWY Condition Code 5 5 2
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Figure4-1 ¢ Reporting of RWYCC

from air traffic services to flight crew for runway thirds
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Figure4-2 ¢ Reporting of RWYCC for runway

thirds from air traffic services to flight crew on a runway with displaced threshold

AMCA4 to Chapter 4.11.44 Signficant Changes

A change in the runway surface condition used in the RCR is considered
significant whenever there is any:
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change in the RWYCC,;

change in the contaminant type;

change in reportable contaminant coverage according to T&ldle
change in contaminant depth according to Ta#i2; and

other information, for example a pilot report of runway braking action,

which according to assessment techniques used, are known to be
significant.

Assessed per cent Reported per cent
10-25 25
26-50 50
51-75 75
76-100 100

Table4-1 ¢ Percentage of coverage for contaminants

Contaminant

Valid values to be reporte

Significant change

Standing Water

04, then assessed value

3mm

CARADR- ISSUE 11 (CORRECTED)

Table4-2 ¢ Depth assessments for contaminant

Note 1: For STANDING WATER, 04 (4 mm) is the minimum depth value
at and above which the depth should be reported. From 3 mm and
below, the runway third should be considered WET.

Note 2: Above 4 mm for STANDING WATER an assessed value should
be reported ad a significant change relates to the observed change
from this assessed value.
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Note 3: Table 2 is reduced to wet and dry aerodromes only. For full
table refer to ICAO Doc 9981.

GM3 to Chapter 4.11.4.¢, Example of Reporting Depth of Contaminant
Whenever there is a Significant Change

a) After the first assessment of runway condition, a first RCR is generated.
The initial report is:

5/5/5 100/100/100 NR/NR/NR WET/WET/WET
Notet The full information strings not used in this example.

b) With continuing precipitation, a new RCR is required to be generated as
a subsequent assessment reveals the depth of contamination has
increased from 2 mm to 5 mm along the entire length of the runway
and therefore a changenithe RWYCC is needed. A second RCR is
therefore created as:

2/2/2  100/100/100 05/05/05 STANDING WATER/STANDING
WATER/STANDING WATER

c) With even more precipitation, a further assessment reveals the depth
of contamination has increased from 5 mm to 7 mmnglaehe entire
length of the runway. However, a new RCR is not required because the
RWYCC has not changed (change in depth is less than the significant
change threshold of 3 mm).

d) A final assessment of the contamination reveals that the depth has
increasedo 10 mm. A new RWYCC is required because the change in
depth from the last RCR (second RWYCC), i.e. from 5 mm to 10 mm is
greater than the significant change threshold of 3 mm. A third RCR is
thus created as below:

2/2/2  100/100/100 10/10/10 STANDING WERISTANDING
WATER/STANDING WATER

For runway conditions other than STANDING WATER, the depth is not
reported. The position of this type of information in the information
string is then identified by /NR/.

When the depth of the contaminants varies signifitta within a
runway third, additional information is to be given in the language
remark part of the situational awareness section of the RCR.
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4.11.4.2 Whenever an operational runway is contaminated, an assessment of the
contaminant depth and coverage aveach third of the runway shall be made
and reported.

Note: Procedures on depth and coverage reporting are found in the-PANS
Aerodromes (Doc 9981)

AMC 1 to Chapter 4.11.42Runway Condition Assessment Matrix (RCAM)

The aerodrome operator shall use flolowing RCAM in order to assign the
RWYCQef. Tablet-3: Runway Condition Assessment MatiWET and DRY
Aerodromes only))
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Table4-3: Runway Condition Assessment MatAXVET and DRY Aerodromes only.

RUNWAY CONDITION ASSESSMENT MATRIX (RCAM)
Assessment criteria Downgrade assessment criteria
Runway Aeroplano doccleration o directonal contrl | of umesy.
o - roplane deceleration or jonal co runway
cn::l:lt;on Runway surface description et braking
action
6 « DRY — —
* WET (the runway surface is covered by any | Braking deceleration is normal for the wheel
5 visible dampness or water up to and including | braking effort applied AND directional control is GOCD
3 mm depth) normal.
4 Braking deceleration OR directional control is %O%?ULO
between Good and Medium.
Braking deceleration is noticeably reduced for
3 « WET (“slippery wet’ runway) the wheel braking effort applied OR directional MEDIUM
control is noticeably reduced.
2 More than 3 mm depth of water: Braking deceleration OR directional control is MEDIUM TO
» STANDING WATER between Medium and Poor. POOR
Braking deceleration is significantly reduced for
1 the wheel braking effort applied OR directional POOR
control is significantly reduced.
Braking deceleration is minimal to non-existent
0 for the wheel braking effort applied OR o
directional control is uncertain.

Note: Runway ConditioAssessment Matrix for reasons of simplicity
reduced to wet and dry aerodromes only, as winter conditions do not
apply to UAE aerodromes. For complete table including winter

conditions refer to PANSerodromes, Doc 9981

GML1 to Chapter 4.11.4.Available Means used to Determine the RWYCC

CARADR- ISSUE 11 (CORRECTED)

Page83of 528




AERODROME

Chapterd

a) The visual inspection of the movement area to assess the surface
condition is the core method to determine the RWYCC. An overall
assessment however implies more than that. The continuous
monitoring of the develement of the situation and the prevailing
weather conditions is essential to ensure safe flight operations. Other
factors that might have influence on the assessment result are the
outside air temperature, the surface temperature, the dew point, the
wind geed and direction, the effect of surface treatment, control and
deceleration of the inspection vehicle, the pilot reports of braking
action, the output from friction measuring devices, the weather
forecast, etc. Due to interaction between them, a deterstic method
on how these factors affect the RWYCC to be reported cannot be
precisely defined.

b) The RCAM supports the classification of runway surface conditions by
their effect on aeroplane braking performance using a set of criteria
identified and quanfied based on the best industry knowledge, built on
dedicated flight testing and igervice experience. The thresholds at
which a criterion changes the classification of a surface condition are
intended to be reasonably conservative, without being excagsiv
pessimistic.

c) The following describe why the primary classification criteria in the
RCAM have been set this way, and why it is important for aerodrome
personnel to monitor and accurately report conditions when operating
close to the boundaries of eaBIWYCC:

1. Percentage of coverage with contamination in each runway third.

A runway is considered contaminated whenever the extent of the
coverage is more than a quarter of the surface of at least one third
of the runway. It is important to note that wheneveoverage is
assessed to be below the 25 per cent threshold in each third, the
computation assumption made by flight crew will be a dry runway
(uniformly bare of moisture, water and contamination). It has been
demonstrated that in conditions of contamiman just below the
reporting threshold but concentrated in the most unfavourable
location, this assumption of dry runway still provides positive stop
margins.
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2. Type of contaminant

Different contaminants affect the contact area between tyre and
runway suréce, where the stopping force is generated, in different
ways. A water film of any depth leads to the partial (viscous
aguaplaning) or total separation (dynamic aquaplaning) of the tyre
from the surface. The smaller the surface, the smaller the force of
adhesion, the less braking is available. This is why the maximum
braking force decreases at higher speed and depends on
contaminant depth. Other fluid contaminants have a similar effect.
Hard contaminants, such as ice or compacted snow, prevent the
contact ketween tyre and runway surface completely and at any
speed, effectively providing a new surface that the tyre rolls on. A
deterministic classification of the stopping performance can be
made only for the contaminants listed in the RCAM. For other
reportabke contaminants (oil, mud, ash, etc.), a large variance in the
aeroplane performance effect exists, or insufficient data is available
to permit a deterministic classification. An exception is rubber
contamination, for which hservice data indicates that an
assumption of RWYCC 3 provides a satisfactory performance
margin. Runway surface treatments with sand, grit or chemicals
may be very effective or even detrimental depending on the
conditions of the application, and no credit can be attributed to such
treatment without verification and validation.

3. Depth of the contamination.

The industry accepts that the threshold for the effect of depth of
fluid contaminants on aeroplane performance is at 3 mm. Below
this threshold, any type of fluid contaminant can benoved from

the tyre/runway contact zone either by forced drainage or by
compressing it into the macrotexture of the surface, thus allowing
adhesion between tyre and surface to exist, albeit on less than the
full footprint surface area. This is the reasitiat contamination
depths up to 3 mm are expected to provide similar stopping
performance as a wet runway. It should be noted that the physical
effects causing reduced friction forces begin to take effect from very
small film thickness, therefore damp canehs are considered to
provide no better braking action than a wet runway. Aerodrome
personnel should be aware of the fact that the capability to
generate friction in wet (or with thin layers of fluid contaminants)
conditions is very dependent upon theheérent qualities of the
runway surface (friction characteristics) and may be less than
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normally expected on poorly drained, polished or rubber
contaminated surfaces. Above the 3 mm threshold, the impact on
friction forces is more significant, leading tassification in lower
RWYCCs. Above this depth, and depending on the density of the
fluid, additional drag effects start to apply, due to displacement or
compression of the fluid and impingement on the airframe of the
aeroplane. These latter effects depleon the depth of the fluid and
affect the ability of the aeroplane to accelerate for také

AMC2 to Chapter 4.11.4 Rssignment of Runway Condition Code
a) The aerodrome operator shall:

1. assign a RWYCC 6, if 25 per cent or less area of a runway third is
wet or covered by contaminant

2. describe in the plain language remarks part of the situational
awareness section of the RCR the location of the area that is wet
or covered by the contaminant, if the distribution of the
contaminant is not uniform;

3. assign a R/'YCC based on the contaminant that will most likely
FFFSOG GKS |SNRLX IFySQa LISNF2NXI yC
present and the total coverage is more than 25 per cent but no
single contaminant covers more than 25 per cent of any runway
third,;

4. not upgrade an assigned RWYCC 5, 4, 3, or 2; and
5. not upgrade beyond RWYCC 3 an assigned RWYCC 1 or 0.

b) The aerodrome operator may upgrade an assigned RWYCC 1 or 0 when
all available means of assessing runway slipperiness, including properly
operated and calibrated measuring devices, if available, have been used
to support the decision.

c) The aerodrome operat, when RWYCC 1 or O is upgraded, should
assess the runway surface frequently during the period the higher
RWYCC is in effect, to ensure that the runway surface condition does
not deteriorate below the assigned code.

d) The aerodrome operator, if sand othet runway treatments are used
to support upgrading of the RWYCC, should assess the runway surface
frequently to ensure the continued effectiveness of the treatment.
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e) The aerodrome operator should appropriately downgrade the RWYCC
taking into consideratiorall available means of assessing runway
slipperiness, including pilot reports.

GM2 to Chapter 4.11.4.8ingle and Multiple Contaminants

When single or multiple contaminants are present, the RWYCC for any third
of the runway is determined as follows:

a) When the runway third contains a single contaminant, the RWYCC for
that third is based directly on that contaminant in the RCAM as follows:

1. If the contaminant coverage for that third is less than 10 per cent,
a RWYCC 6 is to be generated for that thindl mo contaminant is
to be reported. If all thirds have less than 10 per cent contaminant
coverage, no report is generated; or

2. If the contaminant coverage for that third is greater than or equal
to 10 per cent and less than or equal to 25 per cent, a R/YIE€
to be generated for that third and the contaminant reported at 25
per cent coverage; or

3. If the contaminant coverage for that third is greater than 25 per
cent, the RWYCC for that third is based on the contaminant
present.

b) If multiple contaminants i@ present where the total coverage is more
than 25 per cent but no single contaminant covers more than 25 per
cent of any runway third, the RWYCC is based upon the judgement of
the runway inspector, considering what contaminant will most likely be
encounBNBR o0& GKS ITSNRLXIYS YR Ada f
performance. Typically, this would be the most widespread
contaminant, but this is not an absolute.

c) The structure of the RCAM is ranging the contaminants in the column
Wwdzy g @ adzelyIQ0OF NBYA GRALIGR o020G2Y |y
slippery contaminants at the bottom. However, this ranging is not an
absolute, as the RCAM by design is landing oriented and if judged in a
take-off scenario, the ranging could be different due to drag effetts
loose contaminants.
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RWY Third

10% 25% 50% 75% 100%)

8 Coverage < 10% g

|RCR RWYCC 6

8 : Coverage 2 10% and s 25% S

RCR RWYCC 6 + Contaminant + Coverage 25%

8 : , Coverage > 25% g

RCR RWYCC based on contaminant + Contaminant + Coverage 50 (e.g.), 75 or 100%

Figure4-3 ¢ Single contaminant

AMCS3 to Chapter 4.11.43se of Special Air Reports
a) The aerodrome operator should:

1. re-assess the runway surface condition if RWYCC 2 or better has
been reported and two consecutive SPECIARBFORTS of POOR
runway braking action are received; and

2. re-assess the runway surface condition and consider the suspension
of operations on thatunway when one pilot has reported a LESS
THAN POOR runway braking action.

b) The aerodrome operator may use a SPECIARBHORT of runway
braking action for upgrading purposes only if it is used in combination
with other information qualifying for upgradin
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GM3 to Chapter 4.11.4.2
USE OF SPECIAL-RHRORTS

Pilot SPECIAL AREPORTS typically provide aerodrome personnel and other
pilots with an observation that can confirm the grodpased assessment of

or alert to degraded conditions experienced in teraf braking capability
and/or lateral control during the landing roll. The braking action observed is
dependent on the type of aircraft, aircraft weight, runway portion used for
braking, and other factors. Pilots will use the terms GOOD, GOOD TO

MEDIUM, MEDIUM, MEDIUM TO POOR, POOR and LESS THAN POOR. When

receiving a SPECIAL-RRPORT, the recipient should consider that it rarely
applies to the full length of the runway and is limited to the specific sections
of the runway surface in which sufficient vehéraking was applied. As
SPECIAL AREPORTS are subjective and contaminated runways may affect
the performance of different aeroplane types in a different way, the
reported braking action may not be directly applicable to another aeroplane.

Friction measurements made on runway surfaces conditions should not be
reported.

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

Note 1: The surface friction characteristics of a runway or a portion thereof
can be degraded due to rubber deposits, surface polishing, poor drainage or
other factors. The determination that a runway or portion thereof is slippery
wet stems from various methods used solely or in combination. These methods
may be functional frictionmeasurements, using a continuous friction
measuring device, that fall below a minimum standard as definddM@32

¢ The Assessment on Runway Friction Characteristics, observations by
aerodrome maintenance personnel, repeated reports by pilots and aircraf
operators based on flight crew experience, or through analysis of aeroplane
stopping performance that indicates a substandard surface. Supplementary
tools to undertake this assessment are described in PANS Aerodromes (Doc
9981).

Note 3: Guidance on coacting a runway surface friction characteristics
evaluation programme that includes determining and expressing the
minimum friction level is provided AMG32 and ICAO Annex 14, Volume 1,
Attachment A, Section 7.

Notification shall be given to levant aerodrome users when the friction level
of a paved runway or portion thereof is less than the minimum friction level
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specified iNnAMG32. This shall be done by issuing a NOTAM and shall describe
the location of the affected portion.

Note 1: Guidancen determining and expressing the minimum friction level is
provided inrAMG32 and Assessment, Measurement and Reporting of Runway
Surface Conditions (Cir 329).

Note 2: Procedures on conducting a runway surface friction characteristics
evaluation programra are provided in the PAM&rodromes (Doc 9981).

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

ISOLATEBIRCRAFPARKINGPOSITION

AnAerodrome Operatoholding an aerodrome certificatghall ensure that théir
Traffic ServiceUnit is advised of an area or areas suitable for the parking of an
aircraft which is known or believed to be the subject of unlawful interference, or
which for dher reasons needs isolation from normal aerodrome activities.

AMC1to Chapter 44.12 The isolated aircraft parking position should be located
at the maximum distance practicable and in any case never less than 100 m from
other parking positions, buiidgs or public areas, etc.

GM1to Chapter 44.12 Care should be taken to ensure that the position is not
located over underground utilities such as gas and aviation fuel and, to the extent
feasible, electrical or communication cables.

NOTIFYING ANBEPORTINGNFORMATION TAIRCRAFDPERATORS

An Aerodrome Operatorshall develop and implement procedures for briefing
Aircraft Operator®f the necessary safety and regulatory requirements for aircraft
before operating in théJnited ArabEmirates Flightnformation Region (FIR) or
from UAE TerritoryThe Airport Briefing shall include but not be limited to at least
the following requirements

a) provisionof up to date aerodrome information as contained in the AIP to
be available to the flight crew

b) requirementfor the aircraft operator to follow correct ICAO flight planning
principles including the provision of aircraft registration and correct ICAO
designators
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c) requirement for the aircraft operator to report either flight or ground
based incidents to the #hority, includingbird or wildlife strikes or near
misses

d) requirementfor the aircraft to be adequately equipped in accordance with
the rules and regulations governing the airspace in which it will be flying.

Note: Guidance to Aerodrome Operators conigy Airport Briefings is
contained withinrAMG24 - Airport Briefing Requirements.

4.14 OBLIGATIONS TRRESTRICCERTAIMIRCRAFT

4.14.1 In respect to 413, the Aerodrome Operatoror their agent shall ensure that
procedures are developed to negate aircraft operataxant operating at their
aerodrome when such aircraft operators cannot meet the UAE regulatory
requirements, or are subject to:

a) aban based upon the origin of registry as notified by the Authprity
b) acease and desist oed as notified by the Authoritygr

c) when the aircraft is subject to a grounding order as notified by the
Authority.

4.14.2  The procedures above shall include immediate notification to the Authority of
actions taken against such aircraft or aircraft operators.

4.14.3 The Aerodrome Operatorshall monitor andensure that third parties at the
aerodrome comply with such procedures.

4.14.4  The provision of weigh scales appropriate to the task to random check of aircraft
payload shall be immediately available at the aerodrome.

4.15 REPORTINSTATISTICANFORMATION

An Aerodome Operator holding an Aerodrome Certificate shall provide
AG1FraAaGAO0FE AYTF2NXYIFGA2Y AY &adzZLLIR2 NI 2F L

AMC to 4.15 Reporting Statistical Information

The Aerodrome Operator shall provide the following statistical information to
the ICAO with copy Authority:

1 ICAO Form I shall be completed and forwarded vi@ad on a monthly basis
1 ICAO Form$ shall be completed and forward viamil on an annual basis

1 Forms shall be sent stats@aci.aeravith a copy tostats@gcaa.gov.ae
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GM to 4. 15 Reporting Statistical Information

1 Templates for the ICAO forms are located at
https://www.icao.int/sustainability/Pages/eagta-excel.aspx

1 [ICAO and Airports Council International (ACIl) have a joint statistics
programme. Aerodrome operators, regardless of their standing with ACI, are
required to provide the statistics as per the AMC.

AERODROMEPERATION ANBIAINTENANCBPROGRAMME
General

The Aerodrome Operatorshall establish and implementa maintenance
programme, including preventative maintenance, to maintain the aerodrome
facilities such as pavements, visual afgscing,drainageelectrical systemsand
buildingsin a condition that does not impair the safety, security, regularity or
efficiency of aircraft operations.

GM 1 to Chapter 4, 4.16.1- Preventative maintenance is programmed
maintenance work done in order to prevent a falar degradation of facilities.

The design and application of the maintenance progranstmould observe Human
Factors Rnciples.

Note 1. Guidance material on Human Factérinciples can be found in the
ICAOHuman Factors Training Manual (Doc 8H&nd in the ICAOAIrport
Services Manual (Doc 9137), Part 8

Note 2: General principles and procedures on the training of aerodrome
personnel, including training programmes and competence checks, are
specified in the PAN&Serodrome (DOC 9981)

The Aerodrome Operator shall ensure that all maintenance records are
documented, including information on the design and construction of aircraft
pavements and aerodrome lighting.A system for easy retrieval of such

documentation shall be implemented.

Runway and Movenent Area Inspections

Inspections of thévlovement Areao assess its operational status shall be carried
out each day at least twice atQertified Arodrome.

GM 1 to Chapter 4, 4.16.4.1 Where there is a potential for an increase in FOD,
the inspection rate should be increased.
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The minimum number of inspectionkall be increased by one where Aerodrome
Traffic Density is considered to be Medium @akdy.

Note: Guidance on carrying alaily inspections of thelovement Areas given
in AMG36 ¢ Runway and Movement Area Inspections.

AnAerodrome Operatoshall inspect an aerodrome, as the circumstances require,
to ensure aviation safety:

a) assoon as practicable, after amircraft Accidert or Incident within the
meanirg of these terms defined in CARart V] Chapter3 ¢ Aircraft
Accidentand Incidentnvestigation

b) duringany period of construction or repair of the aerodrome facilities or
equipment that is critical to the safety afrcraft operation;

c) after any period of adverse weatheoy

d) at any other time when there are conditions at the aerodrome that could
affect aviation safety.

e) For the runway(s), inspections in addition to the above whenever the
runway surface conditions mayave changed significantly due to
meteorological conditions.

f) Special air reports received pilots
Foreign Object Debris (FOD)

Aerodrome Operata shall develop and implement specific procedures for the
elimination of the risk of FODThey shall also ensutbat any third party on the
aerodrome can demonstrate a satisfactory level of FOD awareness and that their
working procedures do not increase the likelihood of FOD.

Aerodrome and aircraft operators, maintenance and ground handling
organisatiors shall inalde FOD prevention in their induction and continuation
training programmes, for all airside, maintenance and hangar staff.

Aerodrome Operat@wholding an Aerodrome Certificaghall ensure that FOD is a
standing agenda item for all safety related commatte

Note: Guidance to Aerodrome Operators concerning FOD is contained within
AMG43 ¢ Foreign Object Debris.
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Pavement Maintenance Programme

The surfacsof all Movement Area including pavement§unways, taxiwayand
aprons)and adjacent areashall beinspected andtheir condition monitored
regularly as part of an aerodrome preventive and corrective maintenance
programme with the objective of avoiding and eliminatiagy foreign object
debristhat might cause damage to aircradtr impair the operationof aircraft
systems.

Note I See clause #6.4 forRunway andMovementArealnspectiors.

Note 2 Guidance on carrying out daily inspections of Mh@vementArea is
given ingiven inAMG36 ¢ Runway and Movement Area Inspectiptige ICAO
Airport ServiceManual (Doc 9137), Part 8, the Manual of Surface Movement
Guidance and Control Systems (SMGD&¢ 9476) and the ICAO Advanced
Surface Movement Guidance and Control SysterSM&CS) Manual (Doc
9830)

Note 3 Additional guidance on sweeping/cleaningsaffaces is contained in
the Airport Services ManudlQACDoc 9137), Part 9.

Note 4: Guidance on precautions to be taken in regard to the surface of
shoulders is given CAQ Annex 14, Volume Attachment A, Section 8, and
the ICAQAerodrome DesigManual (Doc 9157), Part 2.

Note 5: Where the pavement is used by large aircraft or aircraft with tire
pressures in the upper categories referred to in Appendix 2, 2.6.6(c), particular
attention should be given to the integrity of light fittings in thevpment and
pavement joints.

4.16.6.2 The surface of a runwashallbe maintained in a condition such as to preclude

formation of harmful irregularities.

Note: SedCAQANnnex 14Volume 1Attachment A, Section 5

4.16.6.3 When a taxiway is used by jet turbim®wered aeroplanes the surface of the

taxiway shoulders should be maintained so as to be free of any loose stones or
other objects that could be ingested by theroplaneengines.

Note: Guidance on this subject is given in the ICAO Aerodrome Design Manual
(Doc9157), Part 2.
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Pavement Surface Inspections

In addition to the inspections detailed iM.16.4, all pavementswithin the
Movement Areashall be subject to inspection and evaluation by appropriate and
competent pavement engineers for the preparation/upkeep of a pavement
management system and maintenance schedul&hese detailed pavement
inspections shall be undertaken at least once aryea

Note: Guidance to Aerodrome Operators concerogway and Movement
Arealnspections is contained withliMG36 ¢ Runway and Movement Area
Inspections.

Runway Surfacé&riction

4.16.8.1 A paved runway shall be maintained in a condition so as to provide surietoen

characteristics at or above the Minimum Friction Level.

Note: Guidance on evaluating the friction characteristics of a runway is
provided in AMG32 ¢ The Assessment of Runway Surface Friction
Characteristics and the ICAO Airport Services Ma(at 9137), Part 2,
contain further information on this subject, on improving surface friction
characteristics of runways.

AMC 1 to Chapter 4, 4.16.8.1: Evaluation tests of runway surface friction
characteristics shall be conducted when runways are dosistructed or after
resurfacing.

AMC 2 to Chapter 4, 4.16.8.1: Runway surfacdriction characteistics for
maintenance purposshall beperiodically measureavith a continuous friction
measuring device using s&lktting featuresand documented The frequency of
these measurements shall be sufficient to determine the trend of the surface
friction characteristics of the runway.

GM 1 to Chapter 4, 4.16.8.1\When there is reason to believe that the drainage
characteristics of a runway, or portiorteereof, are poor due to slopes or
depressions, then the runway surface friction characteristics should be assessed
under natural or simulated conditions that are representative of local rain, and
corrective maintenance action should be taken as necessary.

Note 1: Guidance on evaluating the friction characteristics ofuaway is
provided in AMG32 ¢ The Assessment of Runway Surface Friction
Characteristics Additional guidance is included in tl@AOAiIrport Sevices
Manual (Doc 9137), Part 2
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Note 2 The objective 04.168.1 to 4.16.8.%s to ensure that the surface friction
characteristics for the entire runway remain at or abttve Minimum Friction
Level

Note 3 Guidance for the determination of the required frequency is provided
in ICAO Annex4l Volume 1Attachment A, Section 7 and in theAQAirport
Services Manual (Doc 9137), Part 2, Appendix 5.

4.16.8.2 Corrective maintenance actioshall be takento prevent the runway surface
friction characteristics for any portiorthereof from falling below Minimum
Friction Level A NOTAM shall be issuadaccordancewith 4.11.4.2 when the
readings are belowlinimum Friction Level

Note: A portion of runway in the order of 100 m long may be considered
significant for maintenance or reporting action.

4.16.9 Removd of Contaminants

4.16.9.1 Standing water, mud, dust, sand, oil, rubber deposits and other contaminants shall
be removedfrom the surface of runways in uses rapidly and completely as
possible to minimise accumulation.

Note: Guidance on removal of contaminaiggiven in the ICAO Aerodrome
Services Manual (Doc 9137), Parts 2 and 9.

4.16.9.2 A taxiwayshouldbe kept clear of contaminants to the extent necessary to enable
aircraft to be taxied to and from an operational runway.

4.16.9.3 Apronsshouldbe kept clear of contaminant® the extent necessary to enable
aircraft to manoeuvre safely or, where appropriate, to be towed or pushed.

4.16.9.4 Whenever the clearance of contaminants from the various parts oMbeement
Area cannot be carried out simultaneously, the order of prioritgidd beset in
consultation with the affected parties such as Aerodrome Emergency Services and
documented.

4.16.9.5 Clemials which may have harmful effects on aircraft or pavements, or chemicals
which may have toxic effects on the aerodrome environment, shalbaaised.

Note: Guidance on the use of chemicals for aerodrome pavements is given in
GKS L/ !'h !'ANLEZ2NI {SNWAOSA alydzat 6520

CARADR- ISSUE 11 (CORRECTED) Page96 of 528



AERODROME

Chapterd

4.16.10 Runway Pavement Overlays

Note: The following specifications are intended for runway pavement overlay
projects when the runway is to be returrtednporarilyto an operational status
before resurfacingis complete This maynecessita¢ a temporary ramp
between the new and old ruray surfacesGuidance on overlaying pavements
and assessing their operational status is given inl@®&0OAerodrome Design
Manual (Doc 9157), Part 3.

4.16.10.1 The longitudinal slope of the temporary ramp, measured with reference to the
existing runway surface or@vious overlay course, shall be:

a) 0.5to 10percentfor overlays up to and including 5 cm in thickness; and
b) not more than 0.5er centfor overlays more than 5 cm in thickness.

4.16.10.2 Overlaying shall proceed from one end of the runway toward the other enldago t
based on runway utilization most aircraft operations will experience a down ramp.

4.16.10.3 The entire width of the runway shall be overlaid during each work session.

4.16.10.4 Before a runway being overlaid is returned to a temporary operational status, a
runway centreihe marking conforming to the specificationsAppendix 2 shall
be provided. Additionally, the location of any temporary threshold shall be
identified by a 3.6n wide transverse stripe.

4.16.10.5 The overlayshall be constructed and maintained above ti@nimum Friction
Level.

4.16.11 ElectricalPower Supplh\Systemdor Air Navigation Facilities

Note: The safety of operations at aerodromes depends on the quality of the
supplied power. The total electrical power supply system may include
connections to one or more extel sources of electric power supply, one or
more local generating facilities and to a distribution network including
transformers and switchgear. Many other aerodrome facilities supplied from
the same system need to be taken into account while plantiagetectrical
power system at aerodromes.

4.16.11.1 Adequate primary power supply shall be available at aerodromes for the safe
functioning of air navigation facilities.

4.16.11.2 The design and provision of electrical power systems for aerodrome visual and
radio navigatioraids shall be such that an equipment failure will not leave the pilot
with inadequate visual and newisual guidance or misleading information.
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Note: The design and installation of the electrical systems need to take into
consideration factors that cande to malfunction, such as electromagnetic
disturbances, line losses, power quality, &dditional guidance is given in the
ICAQAerodrome Design Manual (Doc 9157), Part 5.

4.16.11.3 Electric power supply connections to those facilities for which secondary pewer
required shall be so arranged that the facilities are automatically connected to the
secondary power supply on failure of themarysource of power.

4.16.11.4 The time interval between failure of the primary source of power and the
complete restoration of the services required #y16.11.10 should be as short as
practicable, except that for visual aids associated with-pratision, precision
approach or takeoff runways the requirements of Appendix 10 for maximum
Switchover Times should apply.

Note: A definition of Switebver Tme is given in Chapter 1.3, Definitions
4.16.11.5 Visual Aids

For a secondary power supply installed after 4 November 1999, the elpotuer
supply connections to those facilities for which secondary power is required shall
be so arranged that the facilities are capable of meeting the requirements of
Appendix 10 for maximum Switaver Times as defined in Chapter 1.3,
Definitions

4.16.11.6 Fora Precision Approach Runway, a secondary power supply capable of meeting
the requirements of Appendix 10 for the appropriate category of Precision
Approach Runway shall be provided. Electric power supply connections to those
facilities for which secondgrpower 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.

4.16.11.7 For a runway meant for takeff in runway visual range conditions less than a value
of 800 ma secondary power supply capable of meeting the relevant requirements
of Appendix 10 shall be provided.

4.16.11.8 At an aerodrome where the primary runway is a Noecision Approach Runway,
a secondary power supply capable of meeting the requirements of Appé&odix
should be provided except that a secondary power supply for visual aids need not
be provided for more than one Neprecision Approach Runway.

4.16.11.9 At an aerodrome where the primary runway is a Nostrument Runway, a
secondary power supply capable of meetithe requirements of 4.161.4 should
be provided, except that a secondary power supply for visual aids need not be
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provided when an emergency lighting system in accordance with the specification
of Appendix 9, 9.2 is provided and capable of being deplayd.5 minutes.

4.16.11.10 The following aerodrome facilities shall be provided with a secondary power
supply capable of supplying power when there is a failure of the primary power

supply:

a) the signalling lamp, voice communication management system and
minimum lighing necessary to enable air traffic services personnel to carry
out their duties;

Note: The requirement for minimum lighting may be met by other than
electrical means.

b) radio navigation aids and ground elements of communication systems;
c) meteorologicakquipment;

d) approach, runway and taxiway lighting as specified in6.416 to
4.16.11.9;

e) all obstacle lights which, in the opinion of the Appropriate Authority, are
essential to ensure the safe operation of aircraft;

f) essential equipment and facilities fothe aerodrome responding
emergency agencies;

g) illumination of apron areas over which passenger aircraft are being
handled;

h) essential security equipment including but not necessarily limited to access
control facilities, security screening equipment, liglgti and

i) floodlighting on a designated isolated aircraft parking positibpsovided
in accordance with Appendix 9.24.1.

Note: Specifications for secondary power supply for radio navigation aids and
ground elements of communications systems are gimefCAO Annex 10,
Volume |, Chapter 2.

4.16.11.11Requirements for a secondary power supply shall be met by either of the
following:

a) independent public power, which is a source of power supplying the
aerodrome service from a substation other than the normal substati
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through a transmission line following a route different from the normal
power supply route and such that the possibility of a simultaneous failure
of the normal and independent public power supplies is extremely remote;
or

b) standby power unit(s), whichra engine generators, batteries, etc., from
which electric power can be obtained.

Note: Guidance on electrical systems is included in the Aerodrome Design
Manual (Doc 9157), Part 5.

4.16.12 Electrical System Design

4.16.12.1 For a runway meant for use in runway vistaige conditions less than a value of
550 m, the electrical systems for the power supply, lighting and control of the
lighting systems included in Appendix 10 shall be so designed that an equipment
failure will not leave the pilot with inadequate visualid@ance or misleading
information.

Note: Guidance on means of providing this protection is given in the ICAO
Aerodrome Design Manual (Doc 9157), Part 5.

4.16.12.2 Where the secondary power supply of an aerodrome is provided by the use of
duplicate feeders, such pplies shall be physically and electrically separate so as
to ensure the required level of availability and independence.

4161232 KSNB | NYzy gl & F2NX¥AYy3I LINI 2F | aidl yRl
lighting and taxiway lighting, the lighting systems shalinterlocked to preclude
the possibility of simultaneous operation of both forms of lighting.

4.16.12.4 Maintenance of Visual Aids

Note 1: These specifications are intended to define the maintenance
performance level objectives. They are not intended to defimether the
lighting system is operationally out of service.

Note 2: The energy savings of light emitting diodes (LEDs) are due in large part
to the fact that they do not produce the infrad heat signature of
incandescent lamps.

Note 3: Enhanced visieystems (EVS) technology relies on the-fdaheat
signature provided by incandescent lighting. ICAO Annex 15 protocols provide
an appropriate means of notifying aerodrome users of EVS when lighting
systems are converted to LED.
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4.16.12.5 A light shall be deerd to be unserviceable when the main beam average intensity
is less than 5@er centof the value specified in the appropriate figureAppendix
9. For light units where the designed main beam average intensity is above the
value shown imMppendix 9 the 50 per centvalue shall be related to that design
value.

4.16.12.6 A system of preventive maintenance of visual aids shall be employed to ensure
lighting and marking system reliability.

4.16.12.7 Maintenance Checks to bedluded

a) The system of preveite maintenance employefr a Precision Approach
Runway @tegory | shall include at least the following checks:

i) control and measurement of the electrical characteristics of each
circuitry included in the approach and runway lighting systems; and

i) control of the correct functionig of light intensity settings used by air
traffic control.

b) The system of preveive maintenance employed for a Precision Approach
Runway @tegory Il or Il shall include at least the following checks:

i) visual inspection and ifield measurement of the integity, beam
spread and orientation of lights included in the approach and runway
lighting systems;

i) control and measurement of the electrical characteristics of each
circuitry included in the approach and runway lighting systems; and

iii) control of the correctdinctioning of light intensity settings used by air
traffic control.

c) In-field measurement of intensity, beam spread and orientation of lights
included in approach andinway lighting systems for a Precision Approach
Runway @tegory Il or 11l should be undeken by measuring all lights, as
far as practicable, to ensure conformance with the applicable specification
of Appendix 9

d) Measurement of intensity, beam spread and orientation of lights included
in approach andunway lighting systems for a PrecisionpAgach Runway
Category Il or Ill shall be undertaken using a mobile measuring unit of
sufficient accuracy tanalysethe characteristics of the individual lights.
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e) The frequency of measurement of lights foPeecision Approach Runway
Categonyl or llishauld be based on traffic density, the local pollution level,
the reliability of the installed lighting equipment and the continuous
assessment of the results of the-field measurements but in any event
shall not be less than twice a year forgpavement ights and not less than
once a year for other lights.

4.16.12.8 Maintenance jectives for lighting

a) The system of preventive maintenance employed f&recision Approach
Runway Category shall have as its objective that, during any period of
Categoryl operationsall approach and runway lights are serviceable, and
that in any event at least 8per centof the lights are serviceable in each
of the following:

i) Precision Approach Categdrighting system;
i) runway threshold lights;

iii) runway edge lights; and

iv) runway endights.

In order to provide continuity of guidance an unserviceable light shall not
be permitted adjacent to another unserviceable ligimless the light
spacing is significantly less than that specified.

Note: In barrettes and crossbars, guidance islosttby having two adjacent
unserviceable lights.

b) The system of preventive maintenance employed for a runway meant for
take-off in Runway Visual Rangenditions of a value of 550 m or greater,
shall have as its objective that, during any period of opered]j all runway
lights are serviceable and that, in any event, at leasp86 centof 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 adfcent to another unserviceable light

c) The system of preventive maintenance employed f@recision Approach
Runway Categorly or 11l shall have as its objective that, during any period
of Categoryll or lll operations, all approach and runway lights are
serviceable, and that in any event at least:

CARADR- ISSUE 11 (CORRECTED) Pagel02of 528



ix allgl_shlla _ole lla_iyall &‘
RAL CIV AVIAT N A THORITY

AERODROME

Chapterd
i) 95 per cent of the lights are serviceable in each of the following
particular significant elements:

A) Precision Approach Categdiyand Il lighting system, the inner
450 m;

B) runway centre line lights;
C) runway thre$old lights; and
D) runway edge lights;
i) 90per centof the lights are serviceable in ti@uchdown @ne lights;

iii) 85percentof the lights are serviceable in the approach lighting system
beyond 450 m; and

iv) 75 per centof the lights are serviceable in the runwenyd lights.

In order to provide continuity of guidance, the allowable percentage of
unserviceable lights shall not be permitted in such a way as to alter the
basic pattern of the lighting systemAdditionally, an unserviceable light
shall not be permittd adjacent to another unserviceable light, except in a
barrette or a crossbar where two adjacent unserviceable lights may be
permitted.

Note: With respect to barrettes, crossbars and runway edge lights, lights are
considered to be adjacent if locatednsecutively and:

T laterally: in the same barrette or crossbar; or
T longitudinally: in the same row of edge lights or barrettes.
d) The system of preventive maintenance employed for a stop bar provided
at a runwayholding position used in conjunction withrunway intended

for operations inRunway Visual Rangenditions less than a value of 550
m, (i.e.CATII or lll conditiony shall have the following objectives:

i) no more than two lights will remain unserviceable; and

i) two adjacent lights will not remaimnserviceable unless the light
spacing is significantly less than that specified.

e) The system of preventive maintenance employed for a taxiway intended
for use inRunway Visual Rangenditions less than a value of 550 m (i.e.
Cat Il or Il conditions3hall have as its objective that no two adjacent
taxiway centre line lights be unserviceable.
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The system of preventive maintenance employed for a runway meant for
take-off in Runway Visual Rangenditions less than a value of 550 m, (i.e.
Cat Il or lll cadition), shall have as its objective that, during any period of
operations, all runway lights are serviceable and that in any event:

i) at least 95per centof the lights are serviceable in the runway centre
line lights (where provided) and in the runway edgyhts; and

i) at least 75per cent of the lights are serviceable in the runway end
lights.

In order to provide continuity of guidance, an unserviceable light shall not
be permitted adjacent to another unserviceable light.

During low visibility procedurehi¢ Aerodrome Operatoshould restrict
construction or maintenance activities in the proximity of aerodrome
electrical systems.

4.16.12.9 Monitoring of Lighting Systems

a)

b)

d)

A system of monitoring shall be employed to indicate the operational
status of the lightingystems.

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 functionghis information shall be
automatically relayed ty the Air Traffic ServicUnit.

Where a change in the operational status of lights has occurred, an
indication shall be provided within two seconds for a stop bar at a runway
holding position and within five seconds for all other types of visual aids.

For arunway meant for use in Runway VisuahBe conditions less than a
value of 550 m, the lighting systems detailedAppendix 10shall be
monitored automatically so as to provide an indication when the
serviceability level of any element falls below thenmmum serviceability
level specifiedn clause4.16.12.4. Thisinformation shall be automatically
relayed to the maintenance department.

For a runway meant for use Runway Visual Rangenditions less than a
value of 550 m, the lighting systems detailedAppendix 10shall be
monitored automatically to provide an indication when the serviceability
level of any element falls below the minimum level as specifiddl 6.12.4
below which operations shall not continueThis information shall be
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automatically relayed to the aerodrome maintenance department Aird
Traffic Servicegnitand displayed in a prominent position.

417 OPERATIONVIAINTENANCE ANEESTING ONAVIGATIOMIDS

4.17.1  An Aerodrome Operator, who operates and maintains radio navigation stadl
do so in accordance with the requirements GARPart VIII - Air Navigation
Regulations, Subpart 5.

4.17.2  TheAerodrome Operatoshall:

a) Prevent the construction of facilities on the aerodrome that would
adversely affect the operation of any electronicwisual navigation aid or
air traffic service facility on the aerodrome; and

b)t NEB@Sy iz a FFEN Ia AdG Aa 6AGKAYy GKS
interruption of visual or electronic signals of navigation aids.

4.18 SAFEGUARDING GERODROMBJURROUBINGS

4.18.1  TheAerodrome Operator shall monitor on the aerodrome and its surroundings
taking into account the planned or intended mode of operation for the runway:

a) obstacle limitation and protection surfaces as established in accordance
with Appendix 13, and othesurfaces and areas associated with the
aerodrome, in order to take, within the safeguarded area associated with
the aerodrome, appropriate action to mitigate the risks associated with the
penetration of those surfaces and areas

b) marking and lighting of olbacles in order to be able to take action within
the safeguarded area associated with the aerodrome, as appropaate;

c) hazards related to human activities and land use in order to take action
within the safeguarded area associated with the aerodrome, as
appropriate.

4.18.2  The Aerodrome Operator shall have:

a) procedures in place for assessing and mitigating the risks associated with
obstacles, developments and other activities within the monitored areas
that could impact on the safe operations of aircraft opangtat, to or from
the aerodrome;

b) agreements in place with applicable local authorities and municipalities for
the continuous assessment of developments, land use and activities
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surrounding the aerodrome that may jeopardise the safe operation of
aircraft;and

c) procedures in place for the inspection of obstacles to ensure that they
remain in compliance with the requirements of Appendix 13.

AMC1to Chapter 4, 4.18 Safeguarding of aerodrome surrounding

a) TheAerodrome Qerator should have procedures nwonitor thechanges
in the obstacle environment, marking and lighting, and in human activities
or land use on the aerodrome and the areas around the aerodrome, as
defined in coordination with th&ppropriateAuthority. The scope, limits,
tasks and respoiisilities for the monitoring should be defined in
coordination with the relevant air traffic services providers, and with the
AppropriateAuthority and other relevant authorities.

b) The scope, limits, tasks and responsibilities for the mitigation of risks
associated to obstacles or hazards outside the perimeter fence of the
aerodrome should be defined in coordination with the relevant air traffic
services providers, and with tiAgpropriateAuthority and other relevant
authorities.

c) The risks caused by humactivities and land use which should be assessed
and mitigated should includeut not limited to

i. obstacles and the possibility of induced turbulence;
ii. the use of hazardous, confusing, and misleading lights;
iii. the dazzling caused by large and highly flee surfaces;

iv. sources of nowisible radiation, or the presence of moving, or fixed
objects which may interfere with, or adversely affect, the
performance of aeronautical communications, navigation and
surveillance systems; and

v. nonaeronautical ground light near an aerodrome which may
endanger the safety of aircraft and which should be extinguished,
screened, or otherwise modified so as to eliminate the source of
danger.

vi. waste disposal facilities, establishment of land otevdeatures or
any other activity or development that may attract birds/wildbiied
contribute to creatinga hazard to aircraft.
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AMC2to Chapter 4, 4.18.2(c) Safeguarding of aerodrome surroundings
a) These inspections should be conducted on a quarterlg.bas

b) These inspections should be conducted from both within and outside the
aerodrome boundary.

c) Records of the inspections should be maintained along with reports of any
follow-up action that may have been conducted following the identification
of anon-serviceable obstacle light.

GM 1 to Chapter 4, 4.18 - Other Surfaces to bé&lonitored: Other surfaces
associated with the aerodrome are surfaces that need to be monitored when
operating in accordance with ICAO PADISS Doc 8168, Volume II.

GM 2 to Clapter 4, 4.18.1- Other Areas to be Monitored and Protected
Aeronautical communications, navigation and surveillance systems should be
established and protected in accordance with the requirements of ICAO Annex 10.

GM 3to Chapter 4, 4.18.1The limitsof the aerodrome surroundings that should
be monitored by the Aerodrome Operator are defined in coordination with the
Appropriate Authority and should include the areas that can be visually monitored
during the inspections of the manoeuvring area.
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Responsibility for control of obstacles may be delegated third partysubject
to an agreed and clearly defined set of critenating accountability remains with
the Aerodrome Operator

AnAerodrome Operatoshall ensure that the runway and tsay strip areas are
free from obstacles or objects which are considered hazardous to aircraft
operations unless required to be there for air navigation purposes.

An Aerodrome Operatoholding an Aerodrome Certificatehall ensurethe
conduct of anobstacle survey by a competent surveyor to establish the initial
coordinates and details of obstacles and periodic survey thereafter.

AMC1 to Chapter 4, 4.18.5:The periodicity of thesurvey should not exceed 5
years. Survey information should be soped by an Annual Validation
Assessment which shoutdnfirm changfo change of the obstacle environment
in relation tothe Obstacle Limitation Surfac@&s accordance with the process
described iAMG61 ¢ Aerodrome Survey Requirements

Terrain and Obstacle Data CollectionTo satisfy requirements necessary to
accommodate air navigation systems or functions, sets of electronic terrain and
obstacle data shall be collected and recorded in databases by the Aerodrome
Operator, and reportedd the Aeronautical Information Service.

AMC1to Chapter 4, 4.1&: The geographical coordinates of terrain and obstacles

in Area 2, and Area 3 shall be measured, as well as terrain data in Area 4, and
reported to the Aeronautical Information Servicel@grees, minutes, seconds. In
addition the top elevation, type, marking and lighting (if any) of obstacles shall be
reported to the Aeronautical Information Service.

Note: See Appendix 2, 2.1 for requirement regarding determination and
reporting of aeronauticadlata.

AERODROMOPERATINAPPROVALS
Aerodromelnfrastructure

An Aerodrome Operatoholding an Aerodrome Certificatghall adhere to the
guidancewithin AMG59 ¢ Aerodrome Projects including but not limited to the
provision of required submissions, documentation and evidence.

AnAerodrome Operatoholding an Aerodrome Certificaghall obtain acceptance
from the Authorityin regard to the project and managemeuitchange/control of
worksprior to undertaking the following

a) extensions to pavement areas for use by aircraft;
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b) installation of new aerodrome lighting including approach lighting system;
or

c) any changes in the physical characteristics of the aerodromedimg the
erection of new buildings and alterations to existing buildings or to visual
aids/navigational facilities

Note: Guidance on requirements fequiredacceptances are detailed AMG
59 ¢ Aerodrome Projects

An Aerodrome Operatoholding an Aerodrome Certificatshall obtain an
Operational Approval from the Authority for changes to the aerodrome
infrastructure as noted in the precedingaragraph upon the completion of the
project andprior to use in an operating environment

Note Guidance omequired approval is detailed ilAMG59 ¢ Aerodrome
Projects.

An Aerodrome Operator shall establdbcumentedarrangemensg with theGCAA
Aviation Securitf{AVSECS$ectorand supporting procedures to notify the GCAA
AVSEC Sectoabout any impending temporary or permanent changes or
modifications, which are made on or off the aerodrome, which have a direct or
indirect impact on Aviation Security

Changes toAir Navigation Facilities an&quipment

In addition to the requirements in paragraghl9.1, a Aerodrome Operatoshall
prior to undertaking:

a) installationof new or replacement navigation aids;
b) installationof new or replacement radar equipment;

c) installationof new or replacement display monitors used farrposes of
controlling and/orassisting with the movement of aircraft; or

d) construction or refurbishment of an air traffic control tower

obtain a Letter of No Objection from the Authority prior to issuing a Request for
Proposal or Tender @omentin accordance with requirements BIMG25 ¢ Air
Navigation Facilities

4.19.2.2 An Aerodrome Operator shall obtain an Operationpproval from the Authority

for changes to the aerodrome infrastructyrequipment or facilitiesas noted in
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the immediately precedingparagraph prior to its usein accordame with
requirements inAMG25 ¢ Air Navigation Facilities

Note: Any change to an air navigation facility that results in a physical change
to the aerodromasalso subject téhe provisions of paragraph 4.19.1 including
acceptance(4.19.1.2),approval (4.19.1.3)and any relevant notification to
AVSE®.19.1.4)

Operational Use of Runways which akess than Require€Code

Proposals for operations on runwayghich are less than the required code (i.e.
Code F operations on a Code E runwahall be supported by an Aeronautical
Study with a statement of the limited useApprovalby the Authoritywill be
provided on a casbey-case basisgependentnot solely on frequency, but also
regarding the complexity of the operating enviroent and theoutcome of the
AerodromeQOperators risk management process.

A programme of inspections of the shoulders and runway shall be implemented to
confirm continuing serviceabilitgnd ensurethat there is no deterioration that
could create a risk of FOD or otheazards to aircraft operations.

MANAGINAINSAFECONDITIONS

The Aerodrome Operatoshall establistand implementproceduresintended to
restrict aircraft operations where an unsafe condition exists on an aerodrome.

AMC1to Chapter 4, 4.20TheAerodromeOperatorshall develop a safety plan for
all development maintenance works on the aerodrome.

Unserviceability markers shall be displayed wherever any portion of a taxiway,
apron or holding bay is unfit for the movement of aircraft but it is still posdin
aircraft to bypass the area safely.On a Movement Areaused at night,
unserviceability lights shall be used.

Note: Unserviceability markers and lights are used for such purposes as
warning pilots of a hole in a taxiway or apron pavement or ougjrarportion

of pavement, such as on an apron, that is under repHirey are not suitable

for use when a portion of a runway becomes unserviceable, nor on a taxiway
when a major portion of the width becomes unservicealresuch instances,

the runway or taxiway is normally closed.

Closure markings and unserviceability lights shall be displayed on a runway or
taxiway, or portion thereof, which is closed to the use of aircraft.
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Note: When the area ieemporarily closedfrangible barriers or markings
utilising materials other than paint, or other suitable means may be used to
identify a closed area.

4.20.4  Lighting on a closed runway or taxiway or portion thereof shall not be operated,
except as required for maintenance purposesit under no circumstances shall
such lighting be operated during low visibility operations.

421 SURFACIMOVEMENTSUIDANCE ANGONTROISYSTEMS

421.1 A surface movement guidance and control systshall be provided at an
aerodrome to assist in the prevention of ohaertent incursions of aircraft and
vehicles onto an active runway and to assist in the prevention of collisions
between aircraft, and between aircraft and vehicles or objects, on any part of the
Movement Area

Note: Guidance on control of stop bars thghunduction loops and on a visual
taxiing guidance and control system is contained in@#&CAerodrome Design
Manual (Doc 9157), Part 4.

4.21.2  The design of a surface movement guidance and control system shall take into
account:

a) the density of air traffic;

b) the visibility conditions under which operations are intended,;
c) the need for pilot orientation;

d) the complexity of the aerodrome layout; and

e) movements of vehicles.

4.21.3  The visual aid components of a surface movement guidance and control system,
i.e. markings, ligts and signs shall be designed to conform with the relevant
specifications in Appendices 9, 11 andré2pectively.

4.21.4  Where a surface movement guidance and control system is provided by selective
switching of stop bars and taxiway centre line lights, thHéof@ing requirements
shall be met:

a) taxiway routes which are indicated by illuminated taxiway centre line lights
shall be capable of being terminated by an illuminated stop bar;
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b) the control circuits shall be so arranged that when a stop bar located ahead
of an aircraft is illuminated, the appropriate section of taxiway centre line
lights beyond it is suppressed; and

c) the taxiway centre line lights are activated ahead of an aircraft when the
stop bar is suppressed.

Note: Guidance on installation of stop barsd taxiway centre line lights in
surface movement guidance and control systems is given inl@A¢O
Aerodrome Design Manual (Doc 9157), Part 4.

Wherestop bas are installed at runway holding positions, thesep bas shall be
operated when the taxiway lighting system is switched on, except when taxiway
centre linelighting is not provided, thestop bas shall be operated when the
runway lighting is switched on.

The runway and taxiway lighting system shall be operatddw ambient light or
low visibility conditions, to assist the pilot with navigating on the aerodrome.

The Aerodrome Operatoshallensurethat Human Rctors Principlesand human
machine interface issues are taken into account with design and impleri@mta
of the airfield lighting console in treerodrome control tower The number of key
strokes/actions taken by the controller to operate the airfield lighting system and
stop bas in particular shall be reduced to a minimum.

Surface movemensurveillance systenfor the Manoeuvring Areashould be
provided at an aerodrome:

a) intended for use irRunway Visual Rang®nditions less than a value of
300 m; or

b) in the absence of visual observation of all or part of Menoeuvring Area
from anaerodromecontrol tower.

Surface movement surveillance systewhen provided shall be utilized to:
a) monitor the movements of aircraft and vehicles on tlanoeuvring Area

b) provide directional information to pilots and vehicle drivers as necessary;
and

c) provide advie and assistance for the safe and efficient movement of
aircraft and vehicles on thiglanoeuvring Area
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Surface movement surveillance systefor the Manoeuvring Areashall be
provided at an aerodrome when traffic density and operating conditions are such
that regularity of traffic flow cannot be maintained by alternative procedures and
facilities.

Note: Guidance on the use saifrfface movement surveillance systengiven
in the Manual of Surface Movement Guidance and Control Systems (SMGCS)
(Doc 9476) and in the Air Traffic Services Planning Manual (Doc 9426).

Fallback Procedures

When an essential component of the surface movement equipment is temporarily
unsericeable or does not meet the minimum performance or technical
requirements, theAerodrome Operatoshall restrictthe operational use of the
aerodromeand, as a consequence, the traffic movement rate will be limited.

Detailed fallback procedures shall bstablished to address failures of essential
components of the SMGCS.

LOWVISIBILITPROCEDURES
AnAerodrome Operatoshall not permit:

a) approaches and landings in Category Il and Category Il meteorological
conditions;

b) take offs in RVR less than 550 metrer

c) control of surface movements in meteorological conditions not permitting
ATS to be carried out with visual reference

unless the supporting services, procedures equipment and facilities have been
accepted/approved by the Authority.

Note 1. Guidance to Aerodrome Operators as to what should be included in
the policy and procedurder operations during.ow VisibilityConditionsat
their aerodrome is included &AMC44 - Low Visibility Procedures (LVP).

Note 2 - AMG44 - Low VisibilityProcedures (LVP), Appendix A provides
guidance for theAerodrome Operator in conducting a Low Visibility safety
assessment.

Themeasures required to support safe operations at an airport in Low Visibility
Conditions (LVC) shall be specified in local ptoces ad VP
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4.22.3  TheAerodrome OperatoshallmaintainanyLVP used at their aerodromes.
4.22.4  LVP table top exercises shall be conducted annuallgrfptVP.

4.22.5 Reserved

4.22.6 Intersection takeoffs shall not be permitteih LVC.

4.22.7  Operational unways shall not be used as taxi routesVC.

4.22.8 Except as required for essential operational reasons vehicles shall not be
permitted on theManoeuvring Arean LVC.

4.22.9  Low VisibilityTaxi Routes

a) Low visibilitytaxi routes shall be established and enforcedLVC to
facilitate navigation, reduce traffic complexity and minimise risk of runway
incursions

b) Low visibilitytaxi routes shall minimise manoeuvring between runway and
apron;

c) SMGCS and signs shall support standard LVP taxi routes; and
d) Low visibilitytaxi routes shall be indicated on charts.
4.22.10 Communications

4.22.10.1 Operations during LVC shall be supported by adequate and reliable
communications to enable immediate dissemination of essential information such
as RVR, and prompt intervention to address contingesitcyations.

4.22.10.2 Communication facilities shall encompass all branches oaénedromeservices
and agncies concerned witbperationsduring LVC

4.22.10.3 The general requirements listed in ICAO Annex 11, Chapter Braffic Services
Requirements for Communicatioapply to communications under LVC, except as
amplified herein.

4.22.10.4 Communication facilities shall be provided with standby power supply
4.22.11 Requirementdor Direct Speech Circuitsithin Air Traffic Services
4.22.11.1 Direct speech circuits shall be provided betwélea Air Traffic Services Uraind:

a) The unit providing approach control services;
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b) Apron Control;

c) The Meteorological Office;

d) Maintenance personnel responsible for navigation aids;

e) Maintenance personnel responsible for visual aids;

f) Rescue and Fire services; and

g) AIS / Briefing
4.22.11.2 Direct speech circuits shall be supplemented by fallback speed dial facilities.
4.22.12 Requirementdor Radotelephony (RTF)

4.22.12.1 Ground vehicles shall use frequencies separate from those used for control of
aircraft, however a vehicle operating omunway shall operate on the appropriate
aerodrome control frequency.

4.22.12.2 Separate RTF channels shall be provided for control of aircraftemdular traffic
on the aerodromeéMovement Area.

4.22.12.3 Separate portable hand held radios shall be provided for all drivedsworking
parties operating on th&lovement Area

4.22.12.4 All RTF frequencies used for control of aircraft or vehicles shall be supported by
dual transmitters and dual receivers for operation through main
headphone/speaker and microphone facilities.

4.22.12.5 Abattery powered emergency transceiver shall be available and selectable to any
frequency used byerodrome ©ntrol.

4.22.13 VisualAids

4.22.13.1 The notification of the status of visual aids is essential for the safe operation of
aircraft duringLVC Changes to critical facilitiesnd associated limitations shall
be disseminated to users without delay.

4.22.13.2 Continuous guidance shall be provided from the taxiway until adequate
guidance by the docking / parking system is assured.

4.22.13.3 Aircraft stand markings, signage and AGL including appragdis shall be in
compliance with the relevant sections within this document.
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4.22.13.4 Each taxiway holding position utilised irvCon the same taxiway shall be
provided with a location sign consisting of the taxiway designation and a
number.

4.22.13.5 Onthe selected ta-routes for ground operations duringvCthe signs essential
to the ground operations shall be lighted internally.

4.22.13.6 For operationswith an RVR less than 300 metres, taxiway intersection and
Intermediate Holding Positiohghts shall be implemented alordgefined taxi
routes to ensure adequate distances between taxiing aircraft

4.22.13.7 Lighting on a closed runway or taxiway or portion therglwédll not be operated
duringLVC

4.22.13.8 A Surface Movement Guidance and Control System (SMGCS) shall be installed at
aerodromesntended for useduringLVC to assist in prevention of incursions of
aircraft and vehicles on active runways and associated critical and sensitive areas
for ILS components.

4.22.13.9 SMGCS and signs shall support standard taxi routes.
4.22.13.10 Dedicatedow visibilitytaxi routes shall be indicated acseronauticakharts.

4.22.13.11 Detailed fallback procedures shall be established to address failures of essential
lightingcomponents of the SMGCS.

4.22.13.12 Duringoperationsin LVGremote controlled stop bars, made up of red lights
across the width of the taxiwaghallbe provided at all taxiways giving access to
active runways whether at the holding position or at its entrance

4.22.14 Meteorology

The Aerodrome Operator shall provide a raetological service in accordance
with CAR Part VIII, Air Navigation Regulations, Subpart 7 commensurate with level
of operations at the aerodrome.

4.22.15 Surface MovemengSurveillance System

A surfacemovementsurveillancesystemshouldbe provided for thananoeuvring
area:

a) Ataerodromesntended for use in runway visual range conditions less than
300 metres;
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b) Where the aerodromelayout is complex and/or visual guidance makes
surveillance required to protect the runway(s) and sensitive areas from
incursion;or

c) Where traffic density and operating conditions are such that regularity of
traffic flow cannot be maintained by alternative procedures and facilities

Securityduring LVC

Coordination procedures with airport security services shall be established to
ensure that only authorisegersonnel or vehicles gain access to Mevement
AreaduringL\MC

APRONMANAGEMENSERVICE

An appropriateApron Management Servighall be provided on an apron by the
Aerodrome Operator, in order to:

a) regulate movement withthe 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 theAerodrome Control Toweand

c) ensure safe and expeditious movement of s and appropriate
regulation of other activities.

When the Aerodrome Control Towerdoes not participate in theApron
Management Servigeprocedures shall be established to facilitate the orderly
transition of aircraft between the apron management unitdathe Aerodrome
Control Tower

Note Procedures on apron safety are specified in the PR&&rome (DOC
9981)Guidance on an apron management service is given ilA@AIrport
Services Manual (Doc 9137), Part 8, and in fDAOManual of Surface
Movenent Guidance and Control Systems (SMGCS) (Doc 9476).

An Apron Management Serviceshall be provided with radiotelephony
communications facilities. All vehicles/personnel involved with the facilitating the
movement of aircraft shall bequipped with a sericeable receive/transmit
airband radio.

Where low visibility procedures are in effect, persons and vehicles operating on an
apron shall be restricted to the essential minimum.

CARADR- ISSUE 11 (CORRECTED) Pagell7of 528



AERODROME

Chapterd
Note Guidance on related special procedures is given inGA®©Manual of
Suface Movement Guidance and Control Systems (SMGCS) (Doc 9476).

4.23.5 An emergency vehicle responding to an emergency shall be given priority over all
other surface movement traffic.

4.23.6 A vehicle operating on an apron shgille way to
a) an aircraft taxiing, aboub taxi, or being pushed or towed;
b) an emergency vehicler
c) to other vehicles in accordance with local airport regulations.

4.23.7  An aircraft stand shall be visually monitored to ensure that the recommended
clearance distances are provided to an aircraft usihggstand and to ensure the
stand is clear of FOD.

Note: Procedures on the training of operational personnel and on apron safety
and operations, are specified in the PANSodromes (Doc 9981).

4.24 AERODROMWEHICLEPERATIONS

Note 1: Procedures on the establishment of an airside driver permit (ADP)
scheme and vehicle/equipment safety requirements, including detailed
personnel training, are specified in CAR Part IX, Appendix 16 Airside Driving
Permit Scheme, further information is caimed in GCAA GM 01 Airside Safety
Management and ICAO PANS Aerodromes (Doc 9981). Additindahceon
aerodrome vehicle operations is contained I ©AOAnnex 14, Volume 1,
Attachment A,and on traffic rules and regulations for vehicles in l8&0O
Manual of Surface Movement Guidance and Control Systems (SMGCS) (Doc
9476).

4.24.1  Airside Driving Rules
a) The Aerodrome Operator shall ensure that the movement of vehicles on the

Movement Area is safely managed.

b) The Aerodrome Operator shall establish and implement driving rules, and monitor and
enforce their application:

1) A vehicle shall be operated:

i. on a Manoeuvring Area only as authorized by Aerodrome Control Tower or
an authority as defined by the Aerodrne Operator; and

ii. on an apron only as authorized by tAerodrome Operator.

CARADR- ISSUE 11 (CORRECTED) Pagell8of 528



AERODROME

Chapterd

2) The driver of a vehicle on the Movement Area shall comply with all mandatory
instructions conveyed by aerodrome markings and signs, unless otherwise
authorized by:

i. the Agodrome Control Tower when on the manoeuvring area; or
ii. the Aerodrome Operator when on the apron.

3) The driver of a vehicle on the Movement Area shall comply with all mandatory
instructions conveyed by lights.

4) The driver of a radiequipped vehicleshall establish satisfactory twway
radio communication wh the Aerodrome Control Towdrefore entering the
manoeuvring area and with the appropriate authorization before entering the
apron. The driver shall maintain a continuous listening watch orasiseggned
frequency when on the Movement Area.

The Aerodrome Operator shall establish vehicle driving routes, as appropriate, and
install and maintain proper signs and markings.

1) Roads located on the Movement Area shall be restricted to the exclusave u
of aerodrome personnel and other authorized persons.

4.24.2 Airside Driving Permit Scheme and Training Programme

a)

b)

d)

An Aerodrome Operator shall establish a system for issuing and revoking airside driver
permits and vehicle airside authorizations. Aiesidriver permits and vehicle
authorizations shall have a defined validity period and the Aerodrome Operator shall
specify the conditions for their renewal.

The driver of a vehicle on the Movement Area shall be appropriately trained, qualified
and compeent for the tasks to be performed and unless unsafe to do so shall comply
with the instructions issued by:

1) the Aerodrome Control Tower, when on the Manoeuvring Area; and
2) the Aerodrome Operator, when on the apron.

The Aerodrome Operator shall efilish and implement a formal driver training
assessment and permit scheme for all drivers operating on the airside.

The airside driving training programme shall include the following, as a minimum,;

1) a generic airside vehicle driver training progwae which covers the safety of
operating vehicles and equipment on the airside area, such as runways,
taxiways, aprons, stands, airside roads and areas adjacent to the movement
area,;

2) additional training on the hazards associated with runways and tgsiwand

3) the correct use of RTF and standard phraseolégyoperate on the
manoeuvring area, by means of a R/T course and assessment.
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4.24.3 AirsideVehicle Requirements

a)

b)

d)

The aerodrome operator shall develop, maintain and ensure that specific
requirements for the authorization, condition and maintenance of vehicles operating
airside are in place. The authorization to operate a vehicle airside megied if

the vehicle is used in activities related to the operation of the aerodrome and:

1) Is serviceable and fit for the intended operation;
2) Complies with the marking and lighting requirements of Appendix 13.2.10;

3) Is equipped with a radio allowinggo-way communications on the appropriate
Aerodrome Control Tower frequency and any other frequency necessary, if it
is intended to be operated on:

i. The manoeuvring area; or

ii. Other operational areas where communication with the Aerodrome Control
Tower Unit @ other operational units of the aerodrome is necessary; and

4) Is fitted with a transponder or other equipment that supports surveillance, if it
is intended to be operated:

i. On the manoeuvring area; and

ii. The aerodrome is equipped with a surface movement guidaand control
system whose operation requires the use of a transponder or other
equipment supporting surveillance fitted on the vehicles.

5) meets the specifications for regular vehicle safety inspections; and
6) meets the specifications for the rectifiton of faults.

The aerodrome operator shall limit the number of vehicles authorised to operate on
the movement area and other operational areas to the minimum number required
for the safe and efficient operation of the aerodrome.

An authorization issued in accordance with (a) shall:

1) specify the parts of movement area or other operational areas where the
vehicle may be operated; and

2) remain valid as long as the requirements of (a) are met.

The aerodrome operator shall assignadl sign to a vehicle authorized in accordance
with (a) to operate at the aerodrome, if that vehicle is required to be radio
equipped. The call sign assigned to a vehicle shall:
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not cause confusion regarding its identity;
be appropriate to its functiorand

for vehicles that operate in the manoeuvring area, be coordinated with the air
traffic services unit, and disseminated to the relevant organisations at the
aerodrome.

e) The aerodrome operator shall:

1)

2)
4.25

4.25.1

4.25.2

4.26

4.26.1

establish and implement procedures for:

I. issuing vehicle authorisations and temporary permitting the entry to the
aerodrome and operation of vehicles;

ii. assigning call signs to vehicles; and

iii. monitoring the compliance of vehicles with these provisions and for taking
appropriate action, includinght suspension and revocation of vehicle
authorisations or permissions to temporarily operate a vehicle; and

maintain relevant records.
GROUNDSERVICING ONRCRAFT

Fire extinguishing equipment suitable for at least initial intervention in the event
of a tuel fire and personnel trained in its use shall be readily available during the
ground servicing of an aircraft, and there shall be a means of quickly summoning
the rescue and firefighting service in the event of a fire or major fuel spill.

While passengerare embarking or disembarking an aircraft, ground equipment
shallbe positioned so as to allow:

a) unrestricted access/egress of exit routes for theeditious evacuation of
passengersnd fuelling vehicles; and

b) aready escape route from each of the exits to be used in an emergency.
WILDLIFEHAZARDM ANAGEMENPLAN

An Aerodrome Operatoholding an Aerodrome Certificatehall, establishand
implementa Wildlife Hazard Management Pldn minimise or eliminate wildie
hazards.

Wildlife StrikeHazard Rduction
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Note: The presence of wildlife (birds artder animals) on and in the aerodrome
vicinity poses a serious threat to aircraft operational safety.

4.26.1.1 The Aerodrome Operatdhppropriate Authorityshalltake action to decrease the
risk to operations byadopting measures to minimize the likelihood of collisions
between wildlife and aircraft to include

a) eliminate or to prevent the establishment of garbage disposal dumps or
any other source which magttract wildlife to the aerodrome, or its
vicinity, unless an appropriate wildlife assessment indicates that they are
unlikely to create conditions conducive to a wildlife hazard problem; and

b) where the elimination of existing sites is not possible enshet any risk
to aircraft posed by these sites is assessed and reduced to as low as
reasonably practicable.

Note 1. Refer to Chapter 4, 4.18.2(b): Safeguarding of Aerodrome Surroundings
for additional requirements regarding the monitoring of activities wigsthe
aerodrome boundary.

Note 2: Procedures on the management of wildlife hazards on and within the vicinity of
aerodromes, including the establishment of a wildlife hazard management programme
(WHMP), wildlife risk assessment, lamske management andgpsonnel training, are specified

in the PAN&\erodromes (Doc 9981), Part Il, Chapters 1 and 6. Further guidance is given in
the Airport Services Manual (Doc 9137), Part 3.

4.26.1.2 AWildlife Hazard Managementdh shallbe developed to:

a) assess thgotential bird strike risk;
b) reduce wildlife infestation on the aerodrome as much as practicable;

c) implement a safeguarding system to identify, and, where possible, address
existing and planned developments withime vicinity ofthe aerodrome
(within 13 kibmetres from the Aerodrome Reference Potht may have
the potential to increase the birdstrike risk;

d) monitor and address wildlife activity, strike events and:

e) strive to improve the effectiveness of the plan through-going evaluation
by competent persnnel.

Note: See ICAO Annex 15, Chapter 8.

4.26.2  Details of or reference to the Wildlife Hazard Management Blallbe included
within the Aerodrome Mnual.
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A Wildlife Hazard Management Plan shall include at a minimum:

a) Description for assessing any wildlfezards;

b) Description for preventative/corrective action to mitigate risks;
c) Description for bird hazard/risk management;

d) Description for preventative/corrective action for bird risks;

e) Description for reporting bird strikes to the GCAA astiesgotential bird
strike risk;

f) Bird Hazard Circle Map radiating outward &3 from the Aerodrome
Reference Pointand

g) Procedure for promulgating informatiomo Aeronautical Information
Servicesin regard to thepresence of birds constituting a potentiadzard
to aircraft operations

Birdstrike Reporting

In the event of avildlife strike (includindpirdstrike), the Aerodrome Operator shall
use the ROSI system to make mandatory reports toAhhority. In the event of
ROSI system unavailability, the éérome Operator may submit thBird Strike

and Wildlife HazardReporting Forn{Appendix15) as per the instructions of the
form.

Note: Guidance regarding ROSI is availabl&MG22 ¢ Safety Incident
Reporting.

AVIATIONSECURITY

AnAerodrome Operatoshall in addition to meeting the obligations requirdngse
regulations satisfy the requirements ofARPart VII, The National Civil Aviation
Security Programme and operate in accordance with the procedures stipulated in
the Airport Security Programme.

Fencing

A fence or other suitable barrier shall be provided on an aerodrome to prevent the
entrance to theMovement Areaof animals large enough to be a hazard to aircratft,
andto deter the inadvertent or premeditated acces§ an unauthorisd person
onto anon-public area of the aerodrome.

Note I This is intended to include the barring of sewers, ducts, tunnels, etc.,
where necessary to prevent access.
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Note 2 Special measures may be required to prevent the access of an
unauthorsed person to runways daxiways which overpass public roads.

The fence or barrier shall be located so as to separatevtbeement Areaand
other facilities or zones on the aerodrome vital to the safe operation of aircraft
from areas open to public access.

Suitable means of protgion shall be provided to deter the inadvertent or
premeditated access of unauthoeid persons into ground installations and
facilities essential for the safety of civil aviation located off the aerodrome.

Access to the Aerodrome

Personnel authorised by the Authority may inspect and carry out tests on the
FSNERNRBYS TFFILOAfAGASAET aSNBAOSA | yR
R20dzySyda | yR NBEO2NRa | y R Sae§NAnagementk S
Systembefore the Aerodrome Certificateis granted angdsubsequently, at any
other time, for the purpose of ensuring safety and order at the aerodrome.

An Aerodrome Operatorshall issue permanent security passes to personnel
authorised by the Authority to enable access to any pathefaerodrome or any
aerodrome facility including, but not limited to, aircraft, tenant company
premises, equipment, records, documents and operd@mpsrsonnel for the
purpose referred to iparagraph4.27.2.1.

TheAerodrome Operatoshall cooperate in conducting the activities referred to
in paragraph.27.2.1.

Photography on the Aerodrome

Personnel authorised by the Authority may take photographs ofABeodrome
Facilities andequipment for certification, audit and approval purposes

An Aerodrome Operatorshall issue photography permits/authorisation to
personnel authorised by the Authority.

Warning Notices

Where low flying aircraft, at or near an aerodrome, or taxiing aircraft are likely to
be hazardous to people or vehicular traffthe Aerodrome Operatoshall:

a) Post notices warning of the hazard on any public way that is adjacent to
the Manoeuvring Arepor
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b) If such a public way is not controlled by the Aerodrome Operator, inform
the authority responsible for posting the notices tre public way that
there is a hazard.

Where navigation aids are installed, signs warning of hazardous microwave
radiation shall be erected by th&erodrome Operatowhere appropriate.

RUNWAYINCURSIOMWARENESS

Proactive measures shall be taken Bgrodome Operatos to reduce the
likelihood of a runway incursion occurring at their aerodrome and to raise
awareness of the hazards associated with runway incursions to all aerodrome
users.

Aerodrome Operata shall regularly review those areas of their agoode Safety
Management System relevant to the effectiveness and adequacy of the prevention
measures in place at their aerodrome.

AERODROMBVIERGENCSERVICES

Aerodrome Operators shall adhere to theequirements for Rescue and
Firdighting Services and Aerodrome Emergency Plannirgtasledin CARPart
XI- Aerodrome Emergency Service, Equipment and Facilities

ADVERSHMVEATHERIONDITIONS

Aerodrome Operators siuld develop methodologies, contingency plans and
notification systems or procedures to ensure that ground based stakeholders such
as ground handling agencies and maintenance organisations are aware of
forecastedadverseweather such as high winds, heasain, sandstorms, etc

FUELQUALITY

As part of the compliance oversight activity the aerodrome operator shall verify
that organisations involved in storing and dispensing of fuel to aircraft have
procedures to ensure that aircraft are provided with uncontaneabfuel and of

the correct specification.

The aerodrome operator should verify, either by itself or through arrangements
with third parties, that organisations involved in storing and dispensing of fuel to
aircraft, implement procedures to:

a) maintain theinstallations and equipment for storing and dispensing the
fuel in such conditions so as not to render unfit for use in aircraft;
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b) mark such installations and equipment in a manner appropriate to the
grade of the fuel;

c) take fuel samples at appropriate stagduring the storage and dispensing
of fuel to aircraft, and maintain records of such samples; and

d) use adequately qualified and trained staff in storing, dispensing, and
otherwise handling fuel on the aerodrome

4.31.3 The aerodrome operator, in order to ensurenspliance, could use:

a) Audit reports to organisations involved in storing and dispensing of fuel to
aircraft, or

b) Relevant national procedures providing for the assurance of fuel quality.
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APPENDIX 1
Regulatory oversighof heliports, helidecks and Private Use aerodromes

1.1 Regulatory guidance regarding the application and issue of an Aerodrome Certificate
or Landing Area Acceptanter on-shore heliports and private use aerodromesprovided
within AMG30, AMG70 andAMG-72, available on the GCAA tb&te atwww.gcaa.gov.ae

1.2 Regulatory guidance and information for helideck operating companies and to
operators of helidecks on offshore installations is providedMG71 - Helidecls (OftShore),
available on the GCAA websitevatvw.gcaa.gov.ae
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APPENDIX 2
Aerodrome Data
GENERAL

Determination and reporting of aerodromelated aeronautical data shall be in
accordance with the accuracy and integrity requirements set forthgpendix 5
while taking into account the established quality system procedumscuracy
requirements for aronautical data are based upon a 95 pent confidence level
and in that respect, three types of positional data shall be identified: surveyed
points (e.g. runway threshold), calculated points (mathematical calculations from
the known surveyed points @ioints in space, fixes) and declared points (e.g. flight
information region boundary points).

Note Specifications governing the quality system are givé@AQANnnex 15,
Chapter 3.

Aerodrome Mapping Bta should be made available to the aeronautical
information services for aerodromes deemed relevanttbg Authority where
safety and/or performancdased operations suggest possible benefits.

Note: Aerodrome mapping databases related provisions areainat inlCAO
Annex 15Chapter 11.

Where made available in accordancdahw2.1.2, the selection of the Aerodrome
Mapping [ata features to be collected shall be made with consideration of the
intended applications.

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

Where made avable in accordance with 2.1.2, Aerodrome MappirageDshall
comply with the accuracy and integrity requirements in Appendix 5.

Note: AerodromeMappingDatabases can be praled at one of two levels of
quality - fine or medium. These levels and the corresponding numerical
requirements are defined in RTCA Document-2DZB and European
Organization for Civil AviatiokRquipment (EUROCAE) DocumenQ&Bt
User Requirements forrfodrome Mapping Information.

The Operator shall ensure that integrity of aeronautical data is maintained
throughout the data process from survey/origin to the next intended ugased
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on the applicable integrity classification, the validation and verificgir@cedures
shall:

a) 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 the overall system architecture 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 inade additional integrity assurance procedures to fully
mitigate the effects of faults identified by thorough analysis of the overall
system architecture as potential data integrity risks.

Note: Guidance material in respect to the processing of aeronadtta and
aeronautical information is contained in RTCA Document2@id and
European Organization for Civil Aviation Equipment (EUROCAE) Document ED
76At1 Standards for Processing Aeronautical Data.

Protection of electronic aeronautical data while stom@dn transit shall be totally
monitored by the cyclic redundancy check (CRO).achieve protection of the
integrity level of critical and essential aeronautical data as classifidgpendix
2, Claus.15, a 32 or 24-bit CRC algorithm shall applspectively.

To achieve protection of the integrity level of routine aeronautical data as
classified ilppendix 2, Clause 25].a 16bit CRC algorithmhall apply.

Note Guidance material on the aeronautical data quality requirements
(accuracy, resolution, integrity, protection and traceability) is contained in the
World Geodetic System 1984 (WG84) Manual (Doc 9674)Supporting
material in respect of the provisions Appendix 5 related to accuracy and
integrity of aeronautical data is contained in RTCA Documer2@@ and
European Organization for Civil Aviation Equipment (EUROCAE) Document ED
77, entitled Industry Requirements for Aeronautical Information.

Geograplcal coordinates indicating latitude and longitude shall be determined
and reported toAeronauticallnformation Servicesin terms of the World Geodetic
System 1 1984 (WGS4) geodetic reference datum, identifying those
geographical coordinates which havedn transformed into WG84 coordinates

by mathematical means and whose accuracy of original field work does not meet
the requirements in Appendix 5, Tablppt-1.
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The order of accuracy of the field work shall be such that the resulting operational
navigdion data for the phases of flight will be within the maximum deviations,
with respect to an appropriate reference frame, as indicated in the tables
contained in Appendix 5.

In addition to the elevation (referenced to mean sea level) of the specific seoivey
ground positions at aerodromes, geoid undulation (referenced to the \B45S
ellipsoid) for those positions as indicated in Appendshall be determined and
reported to Aeronauticalinformation Services.

Note I An appropriate reference frame is thahich enables WG&# to be
realized on a given aerodrome and with respect to which all coordinate data
are related.

Note 2 Specifications governing the publication of W&3Scoordinates are
given inlCAQANnnex 4, Chapter 2 an@AQANnnex 15, Chapter 3.

AERODROMBEFERENGEOINT
An aerodrome reference point shall be established for an aerodrome.

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

The position of the aerodrome reference point shall be measured and reported to
the Aeronauticallnformation Service in degrees, minutes and seconds.

AERODROME ANRUNWAYE_EVATIONS

The aerodrome elevation and geoid undulation at the aerodrome elevation
position shall be measured to theccuracy of ondalf metre or foot and reported
to the Aeronauticalinformation Service.

For an aerodrome used by international civil aviation for -poecision
approaches, the elevation and geaiddulation of each thresHd, the elevation

of the runway end and any significant high and low intermediate points along the
runway shall be measured to the accuracy of -tiadf metre or foot and reported

to the Aeronauticalinformation Service.

For precision approach runway, thelevation and geoid undulation of the
threshold, the elevation of the runwagnd ard the highest elevation of the
Touchdown @ne shall be measured to the accuracy of @uarter metre or foot
andreported tothe Aeronautical Information Service
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Note: Geoid undulation must be measured in accordance with the appropriate
system of coordinates.

AERODROMBREFERENCEEMPERATURE

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

The aerodrome reference temperatureaild be the monthly mean of the daily
maximum temperatures for the hottest month of the year (the hottest month
being that which has the highest monthly mean temperaturéis temperature
should be averaged over a period of years.

AERODROMBIMENSIONS ANBELATEIINFORMATION

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

a) runwayt true bearing to onehundredth of a degree, designation number,
length, width, displaced thresholidcation to the nearest metre or foot,
slope, surface type, type of runway and, for a precision approach runway
category I, the existence of an obstacle free zone when provided;

b) strip, Runway End Safety Araad stopway-- length, width to the nearest
metre or foot, surface typeand arresting systemglocation (which runway
end) and description

c) taxiwayt designation, width, surface type;

d) apront surface type, aircraft stands;

e) the boundaries of the air traffic control service;

f) clearwayt length to the neagst metre or foot, ground profile;

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

h) location and radio frequency of any VOR aerodrome checkpoint;

i) location and designation of standard tamutes; and
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J) distances to the nearest metre or foot of localizer and glide path elements
comprising an instrumentahding 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 Sengcin degrees, minutes, seconds and
hundredths of seconds.

The geographical coordinates of appropriate taxiway centre line points shall be
measured and reported tdhe Aeronautical Information Servicen degrees,
minutes, seconds and hundredths of seconds.

The geographical coordinates of each aircraft stand shall be measured and
reported tothe Aeronautical Information Servige 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 in degrees, minutes, seconds and tenths of
seconds. In addition, the top elevation, type, marking and lighting (if any) of
obstacles shall be reported the Aeronautical Information Service

Note 1. PANSAIM (DOC 10066), Appendix p8ovides requirements for
obstacle data determination in Areas 2 and 3.

Note 2. Implementation olCAOQAnnex 15, provision 10.6.1.2, concerning the
availability of obstacle data according to Area 2 and Area 3 specifications
would be facilitated by appropriate advance planning for the collection and
processing of such data.

STRENGTH OPAVEMENT$APPLICABLE UNBIZ NOVEMBER(024)
The bearing strength of a pavement shall be determined.

The bearing strength of a pavement intended for aircraft pfoa (ramp) mass
greater than 5700 kg shall be made available using the airccédssification
numbert pavement classification number (AGICN) method by reporting all of
the following information:

a) the pavement classification number (PCN);

b) pavement type for ACIRCN determination;

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

e) evaluation method.

Note: If necessary, PCNs may be published to an accuracy-t#ntimeof a
whole number.

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

Note: Different PCNs may be reporteitié strength of the pavement is subject
to significant seasonal variation.

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

Note: The standard procedures for determining the 8IGIM aircraft are given

in the ICAOAerodrome Design Manual (Doc 9157), PartFdr convenience
several aircraft types currently in use have been evaluated on rigid and flexible
pavements founded on the four subgrade categories in 2.6.6 b) below and the
results tabulated in that manual.

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

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

a) Pavement Type for AGIRCN Determination:

Code
Rigid pavement R
Flexible pavement F

Note: If the actual construction is compositenon-standard, include a note
to that effect.

b) Subgrade Strength Category:

Code
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Highstrength:characterized by K = 150 MN/m3 and A

representing all K values above 120 MN/m3 for rigid
pavements, and by CBR = 15 and representing all CBR val
above 13 fofflexible pavement.

Medium Strength: characterized by K = 80 MN/m3 and B
representing a range in K of 60 to 120 MN/m3 for rigid
pavements, and by CBR = 10 and representing a range in (

of 8 to 13 for flexible pavements.

Low Strength: characterized By= 40 MN/m3 and C
representing a range in K of 25 to 60 MN/m3 for rigid
pavements, and by CBR = 6 and representing a range in C

4 to 8 for flexible pavements.

Ultra low Strength: characterized by K = 20 MN/m3 and D
representing all K values below EBN/m3 for rigid

pavements, and by CBR = 3 and representing all CBR valu
below 4 for flexible pavements.

c) Maximum Allowable Tire Pressure Category:

Code
Unlimited no pressure limit W
High pressure limited tdl.75MPa X X
Medium: pressure limited tdl..25MPa Y Y
Low: pressure limited to 0.50 MPa Z Z

Note See Note 5 t€hapter 4, 4.16.6 Where the pavement is used by aircraft
with tire pressures in the upper categories.

Evaluation Method: Code

Technical evaluationrepresenting a specific study of tr T
pavement characteristics and application of pavem:
behaviour technology.

Using aircraft experience: representing a knowledge of U
specific type and mass of aircraft satisfactorily being suppo
under regular us.

Note: The following examples illustrate how pavement strength data are reported under
the ACNPCN method.
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Example 1:If the bearing strength of a rigid pavement, resting on a medium strength
subgrade, has been assessed by technical evaluation to be PCN 80 and there is no tire
pressure limitation, then the reported information would be:

PCN80O/R/B/WI/T

Example 2:If the bearing strength of a composite pavement, behaving like a flexible
pavement and resting on a high strength subgrade, has been assessed by using aircraft
experience to be PCN 50 and the maximum tire pressure allowdbg5igPa, then the
reportedinformation would be:

PCN50/F/A/Y /U
Note: Composite construction.

Example 3 If the bearing strength of a flexible pavement, resting on a medium strength
subgrade, has been assessed by technical evaluation to be PCN 40 and the maximum
allowable ire pressure is 0.80 MPa, then the reported information wbetd

PCN40/F/B/0.80 MPa /T

Example 4 If a pavement is subject to a B74@0 allup mass limitation of 39W0 kg,
then the reported information would include the following note:

Note: The reported PCN is subject to a B0 allup mass limitation of
390000 kg.

2.6.7 Criteriashouldbe established to regulate the use of a pavement by an aircraft with
an ACN higher than the PCN reported for that pavement in accordance with
paragrapls 2.6.2 an®.6.3 above

Note: Refer tdCAOANnnex 14, Volume |, Attachment A, Guidance Material
Supplementary téCAQANnex 14, Volume |, Section 19 which details a simple
method for regulating overload operations while tHfi@AOAerodrome Design
Manual (Doc 9157)Part 3, includes the descriptions of more detailed
procedures for evaluation of pavements and their suitability for restricted
overload operations.
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GM1to Appendix 22.6.7. Overload Operations

a) Pavement forming part of thélovement Areaneeds to be bsufficient
strength to allow aircraft to operate without risk of damage either to the
pavement or to the aircraft. Pavements subject to overload conditions
should deteriorate at an increasing rate depending upon the degree of
overload. To control thist is necessary to classify both pavement and
aircraft under a system whereby the Iehdaring capacity of the pavement
and the loads imposed by the aircraft can be compared. The method used is
the Aircraft Classification Number Pavement ClassificatioNumber
(ACN/PCN) method. The ACN/PCN method has been developed by ICAO as
an international method of reporting the bearing strength of pavements.

b)  All pavements forming part of thiklovement Areashould be of adequate
bearing strength for the types of amaft expected to use the aerodrome. All
pavements should be regularly examirgda suitably qualified persoAny
pavements which have been subjected to overload conditions should be
closely monitored by suitably qualified staff for a period of sevesaka or
until it is clear that no rapid deterioration of the pavement has been
triggered.

c) Reporting pavement bearing strength:

) The ACN/PCN method of classifying the bearing strength of pavements
considers the load imposed on the pavement by the aircraft. In this
respect, the load rating of the aircraft is most significantly affected by
the subgrade support strength of the paverheACNSs are, therefore,
numbers giving a relative load rating of the aircraft on pavements for
certain specified subgrade strengths. ACN values for most aeroplanes
have been calculated by ICAO and are published in Aeronautical
Information Publications. HE PCN is also a number which represents
the loadbearing strength of the pavement in terms of the highest ACN
which can be accepted on the pavement for unrestricted use.

i) A PCN can also be identified and reported without a technical
evaluation of the pav@ent by means of an assessment of the results
of aircraft using the pavement. Providing the type and subgrade
support strength of the pavement are known, the ACN of the most
demanding aircraft successfully using the pavement can be reported
as the PCN.

i) A PCN is reported in a fipart format. Apart from the numerical
value, notification is also required of the pavement type (rigid or
flexible) and the subgrade support category. Additionally, provision is
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made for theAerodromeOperator to limit the maxnum allowable tire
pressure. A final indication is whether the assessment has been made
by a technical evaluation or from past experience of aircraft using the
pavement.

Overload Operations:Overloading of pavements can result either from
loads too larg, or from a substantially increased application rate, or both.
Loads larger than the defined (design or evaluation) load shorten the design
life, whilst smaller loads extend it. With the exception of massive
overloading, pavements in their structuralHaiour are not subject to a
particular limiting load above which they suddenly or catastrophically fail.
Behaviour is such that a pavement can sustain a definable load for an
expected number of repetitions during its design life. As a result, occasional
minor overloading is acceptable, when expedient, with only limited loss in
pavement life expectancy and relatively small acceleration of pavement
deterioration. For those operations in which magnitude of overload and/or
the frequency of use do not justid detailed analysis, the following criteria
are suggested:

) for flexible pavements, occasional movements by aircraft with ACN not
exceeding 10 per cent above the reported PCN should not adversely
affect the pavement;

i)  for rigid or composite pavements, inhigh a rigid pavement layer
provides a primary element of the structure, occasional movements by
aircraft with ACN not exceeding 5 per cent above the reported PCN
should not adversely affect the pavement;

i) if the pavement structure is unknown, the 5 pertdenitation should
apply; and

Iv) the annual number of overload movements should not exceed
approximately 5 per cent of the total annual aircraft movements.

Where operations are outside the criteria defined above, themdrome
Operators should arrange a dated analysis by suitably qualified personnel.
The result may be such that operations are limited or restricted. In any
event, AerodromeQOperatorsmust be cognizant of the fact that pavement
rehabilitation measures may be required earlier than planned tb an
acceleration rate of pavement deterioration and shortened service life.

Overload movements should not normally be permitted on pavements
exhibiting signs of distress or failure. Furthermore, overloading should be
avoided when the strength of thpavement or its subgrade could be
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weakened by water. Where overload operations are conducted, the relevant
pavement condition should be reviewed regularly by suitably qualified

personnel. Also the criteria for overload operations should be reviewed
periadically since excessive repetition of overloads can cause severe
shortening of pavement life or require major rehabilitation of pavement.

The bearing strength of a pavement intended for aircraft of apron (ramp) mass
equal to or less than 5,700 kg shalliade available by reporting the following
information:

a) maximum allowable aircraft mass; and
b) maximum allowable tire pressure.
Example: 4 000 kg/0.50 MPa.
STRENGTH dPAVEMENT$APPLICABLE AS PBNOVEMBER024)
The bearing strength of a pavement shall be determined.

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

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

c) subgrade strength category;

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

e) evaluation method.

Note: Guidance on reporting and publishing of PCRs is contained in the
Aerodrome Design Manual (Doc 9157, Part 3)

The pavement classification rating (PCR) reported shall indicate that an aircraft
with an aircrdt classification rating (ACR) equal to or less than the reporté&RPC
can operate on the pavement subject to any limitation on the tire pressure, or
aircraft allup mass for specified aircraft type(s).

Note: Different PRs may be reported if the streihgof the pavement is
subject to significant seasonal variation.
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2.6.4 The ACR of an aircraft shall be determined in accordance with the standard
procedures associated with the AGRR method.

Note: The standard procedures for determining the ACRafe@maft are given

in the ICAO Aerodrome Design Manual (Doc 9157), Part 3. For convenience
dedicated software is available on the ICAO website, for computing any aircraft
ACRs at any mass on rigid and flexible pavements for the four standard
subgrade stragth categories detailed in 2.6.6 b) below.

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

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

d) Pavement Type for AGRRCR Determination:

Code
Rigid pavement R
Flexible pavement F

Note: If the actual construction is compositenon-standard, include a note
to that effect.

e) Subgrade Strength Category:

Code

High strength: Characterized by E=200 MPa, and represe A
all E values equal to or above 150 MPa for rigid and fle:
pavements

Medium Strength: Characterized by¥=120 MPa, ani B
representing a range of E values equal to or above 100 MP«
strictly less than 150 MPa, for rigid and flexible pavements

Low Strength: Characterized by E=80 MPa, and represent C
range of E values equal to or above 60 MPasridtly less than
100 MPa, for rigid and flexible pavements
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Ultra low Strength: Characterized by E=50 MPa, D
representing strictly less than 60 MPa, for rigid and flex
pavements

f) Maximum Allowable Tire Pressure Category:

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

Note: See Note 5 to Chapter 4, 4.16.6.1 where the pavement is used by aircraft
with tire pressures in the uppeategories.

Evaluation Method: Code

Technical evaluation: representing a specific study of T
pavement characteristics and the types of aircraft which
pavement is intended to serve.

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

Note: The following examples illustrate how pavement strength data are reported under
the ACRPCR method. Further guidance on this topic is contained in the AeroDesign
Manual (Doc 9157), Part@3Pavements.

Example 1: If the bearing strength of a rigid pavement, resting on a medium strength
subgrade, has been assessed by technical evaluation to 8GR and there is no tire
pressure limitation, then the reported information would be:

PCR80760/R/B/WI/T

Example 2: If the bearing strength of a composite pavement, behaving like a flexible
pavement and resting on a high strength subgrade, beesn assessed by using aircraft
experience to be PCR 550 and the maximum tire pressure allowable is 1.25 MPa, then the
reported information would be:

PCR550/F/A/Y /U

Note: Composite construction.
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2.6.7 Criteria shall be established to regulate the usa glavement by an aircraft with

an ACR higher than thBCR reported for that pavement in accordance with
paragraphs 2.6.2 and 2.6.3 above.

Note: Refer to ICAO Annex 14, Volugwhich details a simple method for
regulating overload operations while the ICAO Aerodrome Design Manual (Doc
9157), Part 3, includes the descriptions of more detailed procedures for
evaluation of pavements and their suitability for restricted overload atjmrs.

GM 1 to Appendix 2, 2.6.7: Overload Operations

a) Pavement forming part of the Movement Area needs to be of sufficient
strength to allow aircraft to operate without risk of damage either to the
pavement or to the aircraft. Pavements subject to toat conditions
should deteriorate at an increasing rate depending upon the degree of
overload. To control this, it is necessary to classify both pavement and
aircraft under a system whereby the lehdaring capacity of the pavement
and the loads imposelly the aircraft can be compared. The method used is
the Aircraft Classification Rating. Pavement Classification Rating
(ACR/PCR) method. The ACR/PCR method has been developed by ICAO as
an international method of reporting the bearing strength of paeats.

b) All pavements forming part of the Movement Area should be of adequate
bearing strength for the types of aircraft expected to use the aerodrome. All
pavements should be regularly examined by a suitably qualified person. Any
pavements which have beesubjected to overload conditions should be
closely monitored by suitably qualified staff for a period of several weeks or
until it is clear that no rapid deterioration of the pavement has been
triggered.

c) Reporting pavement bearing strength:

) TheACR/PChethod of classifying the bearing strength of pavements
considers the load imposed on the pavement by the aircraft. In this
respect, the load rating of the aircraft is most significantly affected by
the subgrade support strength of the pavement. ACRstlaeeefore,
numbers giving a relative load rating of the aircraft on pavements for
certain specified subgrade strengths. ACR values for most aeroplanes
have been calculated by ICAO and are published in Aeronautical
Information Publications. The PCR s®a number which represents
the loadbearing strength of the pavement in terms of the highest ACR
which can be accepted on the pavement for unrestricted use.
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i) A PCR can also be identified and reported without a technical
evaluation of the pavement by mesuof an assessment of the results
of aircraft using the pavement. Providing the type and subgrade
support strength of the pavement are known, the ACR of the most
demanding aircraft successfully using the pavement can be reported
as the PCR.

i) A PCR is reped in a fivepart format. Apart from the numerical
value, notification is also required of the pavement type (rigid or
flexible) and the subgrade support category. Additionally, provision is
made for the Aerodrome Operator to limit the maximum alloweaive
pressure. A final indication is whether the assessment has been made
by a technical evaluation or from past experience of aircraft using the
pavement.

d) Overload OperationsOverloading of pavements can result either from
loads too large, or from aubstantially increased application rate, or both.
Loads larger than the defined (design or evaluation) load shorten the design
life, whilst smaller loads extend it. With the exception of massive
overloading, pavements in their structural behaviour ao¢ subject to a
particular limiting load above which they suddenly or catastrophically fail.
Behaviour is such that a pavement can sustain a definable load for an
expected number of repetitions during its design life. As a result, occasional
minor overlading is acceptable, when expedient, with only limited loss in
pavement life expectancy and relatively small acceleration of pavement
deterioration. For those operations in which magnitude of overload and/or
the frequency of use do not justify a detaikathlysis, the following criteria
are suggested:

I)  for flexible and rigid pavements, occasional movements by aircraft
with ACR not exceeding 10 per cent above the reported PCR should not
adversely affect the pavement;

i)  the annual number of overload movementiosld not exceed
approximately 5 per cent of the total annual movements, excluding
light aircratft.

e) Where operations are outside the criteria defined above, then Aerodrome
Operators should arrange a detailed analysis by suitably qualified personnel.
The result may be such that operations are limited or restricted. In any
event, Aerodrome Operators must be cognizant of the fact that pavement
rehabilitation measures may be required earlier than planned due to an
acceleration rate of pavement deteriorationdehortened service life.
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f)  Overload movements should not normally be permitted on pavements
exhibiting signs of distress or failure. Furthermore, overloading should be
avoided when the strength of the pavement or its subgrade could be
weakened by water. Yere overload operations are conducted, the relevant
pavement condition should be reviewed regularly by suitably qualified
personnel. Also the criteria for overload operations should be reviewed
periodically since excessive repetition of overloads carsecaevere
shortening of pavement life or require major rehabilitation of pavement.

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

c) maximum allowable aircraft mass; and
d) maximum allowable tire pressure.
Example: 4800 kg/0.60MPa.
PREFLIGHTALTIMETERHECK.OCATION

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

A preflight check locatiorshouldbe located on an apron.

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

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

The elevation of a prdlight altimeter check location shall be given as the average
elevation, rounded to the nearestetre or foot, of the area on which it is located.
The elevation of any portion of a pfight altimeter check location shall lvathin

3 m (10 ft) of the average elevation for that location.

DECLAREDISTANCES

The following distances shall be calculated to the nearest nfetreach paved
and unpavedrunway intended for usdy aircraft flying for the purpose of Air
Service

a) TakeOff Run Aailable(TORA)
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b) TakeOff Distance ®ailable(TODA)

c) AccelerateStop Distance vailable(ASDA)and
d) Landing Distancewailable(LDA)
Note1l: The distances are illustrated in Figure Rgh

Note 2: Guidance on calculation of declared distances is givémirex 14,
Volume 1Attachment A, Section 3.

2.8.2 The distances are measured along the centre line of the runway and of any
associated stopwagnd clearway Declared distances may be reduced due to
obstacles or operational requirements. They may only be increased with the prior
approvalof the Authority. For this purpose unpaved runwagee to be marked.

Figure App2-1

lllustration of Declared Distances

ELEVATION L Clearway

*

R

[ Furtay 1
Take-off run and Landing Distance Available o~ Stopway

celerate Stop Distance Available »
First

Take-off Distance Available upstanding
obstacle
PLAN

Edge of Instrument Runway strip

Edge of Non-Instrument Runway strip

Runway

2.8.3 Intersection Departure Declared Distances

Declareddistancesfrom a runway intersection shall be calculated from the
downwind edge of the taxiwayFigure App 2 illustrates how to determine the
origin of intersection departures.

284 Aerodrome Operators gl use this method to determine the origof the Take
Off Run Available, in order to measure the distances for the intersection departure

accurately.
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2.8.5 For each takeff intersection departure, the Runwaesignatoy Taxiway

designabr along with TORA, TODA and ASDA shall be promulgated within AIP.

Note: See Table Appl2for illustration on how to format the information for
submission to the Aeronautical Information Service.

2.8.6 Where intersection departures are provided, informatioigrs advising the
available TORA shall be provided at each taxiway permitting a departure. The
information signs must be in accordance with Appendix 11, aadiFigure App

Figure App 2
Declared Distances for Intersection Departures
The following diagrams illustrate the method of calculating the take-off
distance available or take-off run available where departures are allowed
from taxiway intersections.
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Table App 21
[llustration of how to format Declaredistances for AIP
Runway TORA TODA ASDA LDA
. Remarks
Designator (m) (m) (m) (m)
1 2 3 4 5 6
09L 3901 3901 3901 3595+ | + 09L landing threshold
27R 3884 3961 3884 3884 displaced by 3061
09R 3660 3660 3660 3353+ + 09R landing thresholc
27L 3660 3660 3660 displaced by 30w
Takeoff from
O9L 3365 3365 3365 i intersection with A12
Takeoff from
09L 2840 2840 2840 i intersection with A11
Takeoff from
2R 3555 3632 3555 i intersection with A4
2.9 CONDITION OF THMOVEMENAREAAND RELATEBACILITIES

2.10

2.10.1

2.10.2

CARADR- ISSUE 11 (CORRECTED)

Note: See Chapter,#4.11 - Notifying and Reporting Information regarding
Condition of Movement Area and Related Facilities

DISABLEAIRCRAFIREMOVAL

Note SedCAO Annex 14, Volume 1, Chapter 9, 9.3 for information on disabled
aircraft removal.

The telephonetelex number(s) of the office of the aerodrome coordinator of
operations for the removal of an aircraft disabled on or adjacent tavloeement
Areashouldbe made available, on request, to aircraft operators.

Information concerning the capability to remove an aircraft disabled on or
adjacent to theMovement Areashouldbe made available.

Note: The capability to remove a disabled aircrafay be expressed in terms
of the largest type of aircraft which the aerone is equipped to remove.
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2.11

2111

2.11.2

2.11.3

211.4

2.12

APPENDIX

RESCUE ANBREAGHTING

Note SeeCARPartXI- Aerodrome Emergency Service, Equipment and Facilities
for information on rescue and firefighting services.

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

The level of protection normally available at an aerodrome should be expressed in
terms of the category of the rescue and firefighting services as described in CAR XI
- Aerodome Emergency Service, Equipment and Facilities and in accordance with
the types and amounts of extinguishing agents normally available at the
aerodrome.

Changes in the level of protection normally available at an aerodrome for rescue
and firefighting shll be notified to the appropriatéir Traffic ServiceUnit and

the Aeronautical Information Servic®® enable those units to provide the
necessary information to arriving and departing aircrafthen such a change has
been corrected, the above units dhbe advised accordingly.

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

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

VISUALAPPROACKLOPHNDICATORYSTEMS

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

a) associated runway designation number;

b) type of system according to Appendix 9, 9.6.1.2. For a PAPI or APAPI
installation, the side of the runway on which the lights are installed, i.e.
left, right or both shall be given;

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

d) nominal approach slope angle(s) for a PAPI and an APAPI shall be angle (A
+ B) + 2as in Appendix 9, Figure Apg/9and
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e) minimum eye height(s) over the threshold of the-slope signal(s) for a
PAPI shall be the setting angle of the third unit from the runway mius 2
i.e. angle B minus@and for an APAPI this shall be the settinglarof the
unit farther from the runway minusQi.e. angle A minus®

2.13 COORDINATION BETWEANSANDAERODROMAUTHORITIES

Note: See Chapter, 4.10 - Notifying and Reporting Information to the
Aeronautical Information Service
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3.1

3.1.1

3.1.2

3.1.3

3.14

3.1.5

3.1.6

3.1.7

APPENDIX 3

APPENDIX 3
Particulars to be included in an Aerodrome Manual
PART1 - GENERAL
Table of contents, list of amendmerdaada distribution list

Purpose and scope of the Aerodrome Manaablhow it is to be usetly operating
staff and other stakisolders;

Statement of legal requirements for akerodrome Certificateor Landing Area
Acceptanceand the Aerodrome Manual as prescribed in thesgulations

Conditions for use of the aerodrome including

a) a statement of the Aerodrome Reference Codeas identified from
Appendix 7 indicating the largest aircraft type the aerodrome intends to
serve; and type of traffic

b) categoryof the runway(s) provide¢hon-instrument, instrument including
non-precision and precision)

c) the different runways and theassociated level of service
Note: Level of service is a description of the RVR for each runway

d) the nature of aviation activities (commercial, passenger, air transport,
cargo, aerial work, general aviation etc.);

e) the type of traffic permitted to uséhe aerodrome (international/national,
IFR/VFR, scheduled/neatheduled); and

f) the lowest meteorological conditions &VRpermitted for aircraft arrivals
and departures at the aerodrome;

Any limitations on the operation of the aerodrome, including areas excluded from
use by commercial aircraft;

The name, position and telephone numbers of tRest Holders, including the
duties and responsibilities of each person, and also matters for wthijh have
responsibility to deal directlwith the Authority on behalf of the organisation.

Statement of the obligationsf the Aerodrome Operator.
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3.2

3.2.1

3.2.2

3.2.3

APPENDIX 3

PART2 ¢ PARTICULARS OF TMERODROMBTE

Note 1: Aerodrome @erators are encouraged to provide the deoling
diagrams in a format that will permit the Authority to producharts in
accordance with the specifications IGFACANnex 4. The use of AutoCad files

in DWG or DXF format and geographically aligned and georeferenced to
WGS84 is preferable.

Note 2: The size of the plans should be commensurate with the size and
complexity of the aerodrome, however ideally an A3 or A4 size drawing should
be included in the Aerodrome ManualThe scale of the plans shall be
sufficiently large to show clearly all the elents listed in the following clauses.

Note 3: Where, due to the size and complexity of the aerodrome, it is not
practicable to include the plans in the Aerodrome Manual, the Aerodrome
Manual should contain a reference to the plan and its location.

Locaton Plan

Plan of the aerodrome location showing the aerodrome as expressly set aside for
aerodrome purposes, including amgrodrome Facilities andequipment outside
the boundaries of the aerodrome proper.

Note The aerodrome location plan should be presed on a background
showing thesignificant andgeneral topographical features of the area i.e.
wadi, hills,etc., features such as roads, nearest town/city or other populous
areas and the location of anpierodrome Ecilities andequipment outside the
boundaries of the aerodrome.

Boundary Plan

A plan showing the boundaries of the aerodrome and permanent survey points.
This would normally be shown orTéle Deed If the boundaries of the aerodrome
are not defined in the documents of the Titl@rovide details of claim to land or
interest in, the property on which the aerodrome is located and a plan showing
the boundaries and position of the aerodrome

Notel: A linear scale shall be shown.

Note 2: Guidance on survey points is includ&dG61 ¢ Aerodrome Survey
Requirements

Aerodrome Plan
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Plan of the aerodrome showing the aerodrome facilities for the operation of the
aerodrome including (where applicable):

a) Aerodrome Reference Poiwith elevation and geographical coordinate
(WGS84)abelled

b) runways with dimensionkbelled

c) runway surface types (concrete, asphalt, graetd. ) labelled;

Note: Bearing strengths or aircraft type restrictions may be shown in
tabular form.

d) runway end elevations

e) runway strip with dimensionkbeled;

f) stopwaywith stopway end elevation

g) clearway with dimensionabelled and clearway end elevations
h) Runway End Safety Area

i) approach lighting

j) taxiways with names

k) taxiway surface types (concrete, asphalt, gragtd.) labelled

Note: Bearing strengths oaircraft type restrictions may be shown in tabular
form.

[) apron with names (T1, T2, Carefc.);

m) navigational aiddabelled with type YOR, DMEgtc.) showing critical and
sensitive areas identified where possiple

n) localiser array aerials (with critical asdnsitive areas shown)
0) glide path aerials (with critical and sensitive areas shown)
p) airside roads

g) terminal buildings

r) airport fire stations
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s) aerodrome control tower

t) power supply buildings

u) other main buildings relevant to the operation of therodrome
v) airside/landside perimeter fence

w) airside/landside perimeter gates (with gate numb&bkelled;

X) meteorological facilities including wind indicatprs

y) boundary of the air traffic control servicand

z) any part of theMovement Areapermanently unsuitable for aircraft and
clearly marked as such.

Notel: A linear scale shall be shown

Note 2: Guidance on an Aerodrome Plan for in relation to survey requirements is
available inAMG61 ¢ Aerodrome Survey Requirements

3.24 Apron Plan
Plan ofthe apron areas including (where applicable):
a) apron with identifying names

b) bearing strengtls or aircraft type restrictions;

Note: Bearing strengths or aircraft type restrictions may be shown in
tabularform.

c) apron markings associated with the movememtd parking of aircraft

d) aircraft parking bay designations clealdpelled

e) apron markings associated with the parking of vehicles and equipment
f) apron markings associated with the operation of vehicles

g) location of any nose in guidance system

h) any rungup bays or engine start points

i) the limits of the apron area
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3.2.6

APPENDIX 3
J) the boundary of the air traffic control service

k) any buildings that front onto the apragn
[) access gates to the airside area

m) atable showing the maximum aircraft code, type, or size permitted tdk pa
on each aircraft stand

n) helicopter landing sés and helicopter aiming points; and

0) any part of the apron area permanently unsuitable for aircraft and clearly
marked as such

Note: A linear scale shall be shown
Ground Movement Plan
Plan of groundnarkings used for aircraft guidance showing

a) all runway markings

b) markings in pre threshold areaand
c) taxiway and taxilane markings
Lighting Plan
Plan of the airfield lighting showing, where applicable
a) approach lights
b) runway threshold lights
c) runway thieshold identification lights;
d) runway edge lighting
e) runway end lighting
f) stopway lights
g) visual landing aid&.g. PABJ
h) turning bay lights

i) runway guard lights
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3.3

3.3.1

3.3.2
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J) stop barand intermediate taxiway holding position lighting

k) taxiway lighting;

[) apron floodlighting

m) obstacle lights on the aerodromand

n) illuminated windsocks

PART3 ¢ PARTICULARS OF TMERODROMREQUIRED TO BREPORTED TAIS

Note 1 Accuracy of the informationis critical to aircraft safety.
Information requiring engineering survey andgsassment should be
gathered or verified by qualified technical persons.

Note 2: Data quality standards are containedAppendix 5

A description of the procedures used for obtaining aeronautical data, ensuring it
meets quality standards, promulgatido the Aeronautical Information Service
and review of the published information.

General Information

a)
b)
c)

d)

f)
9)
h)

name of the aerodrome;
location of the aerodrome;

geographical coordinates of the Aerodrome Reference Point determined in
terms of World Geodetic System1984 (WGS4 ¢ ITRF93) reference
datum;

aerodrome elevation and geoid undulation;

the elevation of each threshold ai&oid Undulation, the elevation of the
runway end and any significant high and low points along the runway, and
the highest elevation ofhte Touchdown Zone of a precision approach
runway;

aerodrome reference temperature;
details of the aerodrome beacon; and

name of theAerodrome Operatoand the address anlephone numbers
at which theAerodrome Operatomay be contacted at all times.
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3.3.3

3.33.1

3.3.3.2

3.3.3.3

3.3.34

3.3.3.5

3.3.3.6

3.3.3.7

3.3.3.8

3.3.3.9

3.3.3.10

3.3.3.11

3.3.3.12

3.3.3.13

APPENDIX 3
Aerodrome Dimensions and Related Information

Runway- true bearing, designation number, length, width, displaced threshold
location, slope, surface type, type of runway, and for a precision approach runway,
the existence of abstacle Free Zone

Other elements
a) Length, width and surface type of strip, stopwagiearway; and

b) Dimensions of Runway End Safety Areas; location (which runway end) and
descriptions of arresting systems (if any).

Width and surface type of taxiways;
Apron surface type and aircrastands;
Length and ground profile ofearway;

Visual aids for approach procedures i.e. approach lighting type and precision
approach path indicator system (PAPI); marking and lighting of runways, taxiways,
and aprons; other visual guidance and contralsabn taxiways (including runway
holding positions,Intermediate Holding Positiamand stop bars) and aprons,
location and type of visual docking guidance system; availability of standby power
for lighting;

Location and radio frequency of VOR aerodromec&peint;

Location and designation of standard taautes;

The geographical eordinates of each threshold;

The geographical coordinates apropriatetaxiway centre line points;
The geographical eordinates of each aircraft stand,

the geographical coomdates and the top elevation of significant obstacles in the
approach and takeff areas, in the circling area and in the vicinity of the
aerodrome. (The information may best be shown in the form of charts such as
those required for the preparation of agnautical information publications as
specified iNCAQAnnexes 4 and 15);

(Applicable until 27 November 2024)

Pavement surface type and bearing strength using Aircraft Classification Number
and PavemenClassificatiomNumber CANPCN) method;
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(Applicableas of 28 November 2024)

Pavement surface type and bearing strength using Aircraft Classifidzditomg -
Pavement ClassificatidRating(AGR-P(R) method;

3.3.3.14 One or more prdlight altimeter check locations established onagron and their
elevation;

3.3.3.15 Declared Distances:
a) Takeoff Run AvailabléTORA);
b) Takeoff Distance AvailablETODA);
c) AccelerateStop Distance Availab{&SDA); and
d) Landing Distance AvailalleDA).

Note: Declared Distanséor Intersection Takeffs must also be include&ee
Appendix 2, 2.8 for additional guidance.

3.3.3.16 Disabled Aircraft Removal Plan

a) the telephone/telex/facsimile numbers ande-mail address of the
aerodrome coordinator for the removal af disable aircraft on or adjacent
to the Movement Areaand

b) information on the capability to remove disabled aircraftexpressed in
terms of the largest type of aircrafthich the aerodrome is equipped to
remove.

3.3.3.17 Rescue and Fifgghting Services

Level of protectionprovided expressed in terms of the category of the resemnel
firefighting serviceswhich should be in accordance with the longesicraft

normally using the aerodrome and the type and amounts of extinguishing agents
normally available at the aerodrome. Nominate the Fire Command call frequency

as 121.6 MHZ.
3.4 PART4 ¢ SYNOPSIS OF TAERODROMEPERATIN®ROCEDURES AN FETWIEASURES

Note: For each procedure:

a) the responsibilities of the Aerodrome Operator should be clearly described;

b) the tasks that are to be achieved by the Aerodrome Operator or its

subcontractors are listed; and
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3.4.1

3.4.1.1

3.4.1.2

3.4.1.3

3.4.2

3421

APPENDIX 3

c) the means and procedures required to complete the tasks are described or
appended, together with the necessary details such as frequency or
application and operating modes.

Reporting Aerodrome Information

Synopsis of the pr@dures for reporting aerodrome information, or any changes
to the aerodrome information as set out in tHeAEAeronauticalInformation
Publication and procedures for requesting the issue of NOTAMS, including the
following:

a) Procedures for checking the acaay of information, both prior to and
following promulgation;

b) Procedures for issuing NOTAM during and outside normal hours of
aerodrome operation;

c) Procedures for changing information in the AdRd

d) Procedures for providing aerodrome briefing to aircrafperators as
required byChapter 44.13;

Note: Guidance to Aerodrome Operators concerning Airport Briefings is
contained withinAMG24 - Airport Briefing Requirements.

Names and roles of psons responsible for notifying the changes and their
telephonenumber during and outside the normal hours of aerodrome operations;
and

The location and telephone numbers, as providedthe UAE Aeronautical
Information Publication (Partd Gen 3.1) of the place at which changes are to be
reported toAeronautical Inbrmation Services

Access to Aerodrom®ovement Area

Synopsis of the procedures developed and to be followed in coordination with the
agency responsible to prevent unlawful interference in civil aviation at the
aerodrome, for preventing unauthorised entof persons, vehicles, equipment,
animals or other things, into thilovement Areancluding the following:

a) The role of each agency with a key responsibility for aerodrome security;

b) Control of accessf personnel and contractors;
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3.4.2.2

3.4.3

3.43.1

3.4.3.2

3.4.3.3

3.43.4

3.4.3.5

3.4.3.6

3.4.3.7

3.4.4

3.44.1

APPENDIX 3

c) Control of accessfvehicBa | YR SljdzA LIYSYy iG> Ay Of dzRA Y :
for vehicles to operate airside.

The names and roles of the aerodrome personnel responsible for controlling
access to the aerodrome and the telephone number for contacting those
personnel during and after evking hours.

Aerodrome Movement Arealnspections

Synopsis of the procedures for the daily inspection of the aerodrbloeement
Areaand obstacle limitation surfaces, including the following:

Description of the inspections undertaken, and frequency (including timing), to
ensure theMovement Areais clear of FOD, harmful irregularities, temporary
obstructions or hazardous condition®A copy of the inspection checklists used
must also be providd

Details of record keeping arrangements and location of the records, including
corrective actions taken;

Description of means of communicating with taerodrome air traffic serviceand
Apron Management Service during the inspection;

Procedures for reping the results of theunway, taxiway and aproimspectiors
to unit(s) responsible for control of aircraft on tihdovement Area and parties
responsible for rectification of any deficiencies found,;

Procedures for restricting aircraft operations on ports of the aerodrome where
an unsafe condition exists.

The names and roles of persons responsible for carryingMartement Area
inspections and their telephone numbers during and after working hours.

Note: Guidance to Aerodrome Operators concerningdierne Movement
Area inspections is contained witiMG36 ¢ Runway and Movement Area
Inspections.

Aerodrome Electrical System and Visual Aids

Synopsis of facilities and procedures for the inspection and maintenance of the
aerodrome electrical systemgeronautical lights (including obstacle lighting),
signs, and marking, including the following:
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a) Electrical

i) Description of the aerodrome electrical distribution system, including
secondary power supply;

i) A single line diagram showing as built system;

iii) Description of method of testing, including frequency, of secondary
power supply;

b) Airfield Lighting

i)  Description of airfield ground lighting at the aerodrome, including
VDGS;

i) Description of lighting circuitry;

iii) Details of inspection schedule, type of inspew/calibration
conducted;

iv) A copy of the checklists used;

v) Details of record keeping arrangements, including corrective actions
taken;

vi) Procedures for reporting the results of the inspection to unit(s)
responsible for control of aircraft on thHdovement Aea, and parties
responsible for rectification of any deficiencies found,;

vii) Description of preventative maintenance measures undertaken;
viii) Description of emergency maintenance procedures;

ixX) Details of the number of personnel involved including shift structure
to maintain airfield lighting;

c) Signs and Markings
i)  Details of inspection schedule and type of inspection conducted;
i) A copy of the checklists used;

iii) Details of record keeping arrangements, including corrective actions
taken;
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iv) Procedures for reporting the resultsf the inspection to unit(s)
responsible for control of aircraft on tHdovement Areaand parties
responsible for rectification of any deficiencies found;

v)  Description of preventative maintenance measures undertaken;

d) The names and roles of persons respdiie for the operation and
maintenance of the

i)  Electrical system;

i) Airfield lighting;

iii)  Airfield signs;

iv) Pavement markings;

including their telephone numbers for contacting these persons during and
after working hours.

3.45 Aerodrome Movement AreaMaintenance

3.4.5.1 Synopsis of pavement maintenance programme (preventative and reactive
measures) and pavement management system used for the maintenance of the
Movement Areaincluding:

a) Pavement inventory: Details of paved areas including year of construction,
pavement tye and strength and year of most recent major rehabilitation
for each applicable area,;

b) Inspection schedule and type of inspections/surveys/assessments
conducted for paved and unpaved areas including runway and taxiway
strips;

c) Details of record keepingrrangements, including corrective actions taken;
d) Arrangements for maintaining the paved areas clear of FOD;

e) Details concerning friction testing, assessment and corrective programme
for removal of rubber build up or surface rehabilitation on the runway;

f) Deails for maintaining aerodrome drainage system and ensuring it is
adequate and serviceahle

g) Details of how overweight operations are regulated in relation to Appendix
2, 2.6.7 (if applicable); and
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h) Details or reference to plan stating priority of contasm removal with
reference to 4.16.9.4.

3.4.5.2 The names and roles of persons responsible for the maintenance of the aerodrome
Movement Areaand their telephone numbers during and after working hours.

3.4.6 AerodromeWorks Safety

3.4.6.1 Synopsis of the procedures for plannargd carrying out works safely, on or in the
vicinity of theMovement Areaor those areas that may extend above the obstacle
limitation surfaces, including the following:

a) Description of methodology used for the development of a safety plan,
including the @velopment of checklists and control of contractors working
airside;

b) Description of methodology used for implementing works safety plan
including use of works notification systems and work authority permits;

c) Description of procedures used for closing aéfppening areas for aircraft
use and the formal acceptance Wfork Aeas prior to returning them to
serviceability on a daily basis;

d) Description of the supervision arrangements for early detection of
deviations from intended practices or procedures onsyss, if applicable;

e) Arrangement for communicating with th&ir Traffic ServigeUnit and/or
Apron Management Servidénit during the progress of such works;

3.4.6.2 Names, telephone numbers and roles of the persons responsible for planning and
implementing aerodome works safety plans including telephone numbers to
contact those persons during and after work hours

3.4.7 Apron Management

3.4.7.1 Synopsis of the procedures used for apron management, including the following
interaction between theAir Traffic Services Un#&nd the Apron Management
Servicancluding the following;

a) Description of geographical area of responsibility, i.e. point of transfer of
control of aircraft between aerodromeair traffic unit and Apron
Management Servi¢enit;

b) Details of procedures for tresfer of control for arriving and departing
aircraft between service units (if applicable);
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c)

d)

f)

9)
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Arrangements for allocating aircraft parking positions;

Arrangements for ensuring that the aircraft stand is available, equipment
serviceable and the stand clearF®D, obstructions/vehicles prior to entry
by aircraft, and relaying that information to the service unit responsible for
the control of the aircraft onto the aircraft stand,;

Details of procedures/systems used for guidance of aircraft onto the
aircraft stand and to/from theManoeuvring Area

Arrangements for initiating engine start and ensuring clearance of aircraft
from mobile or fixed objects during pudtack;and

Details of who provides follow me (vehicle) service if required, and how
instructions are reayed between the control service/vehicle/aircraft.

3.4.7.2 The names and roles of person(s) responsible for Apon Management
ServicéAircraft Stand Mocation including their telephone numbers during and
after working hours.

3.4.8 Apron Safety Management

3.4.8.1 Synopsis bprocedures and facilities used to ensure apron safety, including

a)
b)

c)

d)

e)

f)

9)

Protection from jet blast;
Protection from foreign object debris;

Description of contingency measures in place for response to spillages of
hydrocarbon substances including cleaning of apsorfaces;

Enforcement of apron safety precautions during refuelling operations

Details for reporting incidents/accidents on the apron and investigation
and analysis of such occurrences;

Details for auditing the safety compliance bypstsonnel workig on the
apron; and

Details of any apron/ground safety committee established for promoting
apron safety at the aerodrome

3.4.8.2 The names and roles of person(s) responsible for apron safety oversight including
their telephone numbers during and after workingurse.
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3.4.9

3.49.1

3.4.9.2

3.4.10

3.4.10.1

3.4.10.2

3.4.11

3.4.11.1
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Airside Vehicle Control

Synopsis of the procedures for the control of surface vehicles operating on, or in
the vicinity of, theMovement Areaincluding the following:

a) Details of the applicable traffic rules (including speed limits and the means
of enforcement of the rules);

b) Details of requirements for vetle serviceability requirements;

c) A description of the method for issuing driving permits for operating
vehicles in theMovement Areaand

d) A description of the method for issuing vehiglermits/authorisation for
vehicles and ground service equipmengpecial attention needs to be
given for the types of vehicles/equment that will remain airside.

The names and roles of person(s) responsible for airside driving including their
telephonenumbers during working hours.

Wildlife Hazard Management

Synopsis of the methodologies to deal with danger to aircraft operations caused
by the presence of bird or mammals on the aerodrome or in the flight pattern,
following shouldbe detailed within the SN2 RN2 YS h LISNJ G2 NDa
Management Rn.

Names and roles of the persons responsible for dealing with wildlife hazards, and
their telephone numbers during and after working hours.

Obstacle Control

Synopsis of the system used to control and remobstacles at the aerodrome
and its environs including:

a) Description of the methodology used to determine the existence of
obstacles on the aerodrome and in its environs, including the frequency of
assessment or confirmation;

b) Description of the methodologysed to control new obstacles at the
aerodrome or in its environs; including new building developments;

c) Description of the system in place to remove existing obstacles from the
aerodrome and its environs;
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d) Details of the procedures used for notifying thathority of the nature and
location of obstacles and any subsequent addition or removal of obstacle
for action as necessary including amendment of tAeronautical
Information Servic@ublications;and

e) Description of the system in place to obtain and repobstacles and
terrain data to the Authority in the applicable data collection areas.

3.4.11.2 Names and roles of the persons responsiblegerodrome safeguarding and the

3.4.12

3.4.13

management anccontrol of obstacles at the aerodrome, and their telephone
numbers during ad after working hours.

Handling of Hazardous Material

Synopsis of the procedures used for the safe handling and storage of hazardous
material on the aerodrome, including the following:

a) Details of special areas on the aerodrome-gptfor the storage of
flammable liquids (including aviation fuels) dnany other hazardous
material;

b) The method to be followed for the delivery, storage, dispensing and
handling of hazardous materials;

c) Description of the system in place to test the quality of aviation fuel prior
to dispensing into aircraft; and

d) Description of the procedures in place on the apron to ensure safety during
aircraft refuelling/defuelling operations.

Note: Further regulabn is provided in CAR Parft Chapter 2, Transport of
Dangerous Goods.

Adverse Weatherand Low VisibilityConditions

3.4.13.1 Synopsis of procedures to be introduced foperations in Low Visibility

Conditions including:

a) A statement of operation providing detail as to what the lowest limit
(meteorological condition) aircraft approaches and/or departures has
been accepted by the Authority for the aerodrome,

b) Details of how measurement and reporting Binway Visual Rangs
made;
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c) A description of measuresndertaken prior to the commencement of
operations in low visibility conditionand at what stage(s) they are
implemented;and at what stage(s) they are implementeufd

d) Description of system used to control aircraft anchietes during low
visibility operations.

Note: Further guidance on Low Visibility Procedures is availahM@#4
3.4.13.2 Synopsis of procedures faotification ofadverseweather conditionsincluding:

a) Overview of themethodologyin determiningadverseweather conditions
such as highvinds heavy rains or sandstormand

b) Description oprocedure orsystem used tmotify aerodrome stakeholders
(ground based) aidverseweather conditions

3.4.13.3 Names and roles of the persons responsible for contrehefproedures related
to Adverse Weather Conditioreg the aerodrome, and their telephone numbers
during and after working hours.

3.4.14  Protection of Radar and Navigational Sites

3.4.14.1 Synopsis of the procedures for the protection and operations and maintenance of
radar andradio navigational aids located on the aerodrome to ensure that their
performance will not be degraded, including the following:

a) Description of aerodrome navigation aids;

b) Details of inspection schedule, type of inspection/calibration conducted,
c) A copy of he checklists used;

d) Details of record keeping arrangements, including corrective actions taken;

e) Procedures for reporting the results of the inspection to unit(s) responsible
for control of aircraft on theMovement Area and parties responsible for
rectification of any deficiencies found, and follow up;

f) Description of preventative maintenance measures undertaken;

g) Details of the number of personnel involved including shift structure to
maintain the naigation aids for the aerodrome;

h) A description oftie maintenance schedule programme
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i) The arrangement for the control of activities in the vicinity of radar and
navaids installations to ensure that there is no ifiéeence of signal

J) arrangements for ground maintenance in the vicinity of these installation
and

k) arrangements for the supply and installation of signs warning of hazardous
microwave radiation

3.4.14.2 Names and roles of persons responsible for operations and maintenance of radio

3.4.15

3.4.16

3.5

3.5.1

3.5.2

3.5.3

3.54

3.5.5

navigation aids on the aerodrome including telephone numbers for contaaugl
and after work hours.

Aerodrome Briefing

A description of the system implemented to brief Air Transport Operators and Air
Carriers,of the necessary safety and regulatory requirements for aircraft before
operating in the Emirates FIR or from UAE Territory as requir€&hbapter 4, 4.13

Handling of Blacklisted Aircraft

Details of the procedures adopted to negate aircraft operatorsfaperating at
their aerodrome when such aircraft operators cannot meet the UAE regulatory
requirements Chapter 44.14), or are subject to:

a) a ban based upon the origin of registry as notified by the Authority;

b) a cease and desist order as notified by fghority; or

c) when the aircraft is subject to a grounding order as notified by the Authority.
PARTS ¢ RFSAERODROMM ANUALREQUIREMENTS

The name and role of the person responsible for the provision of the Aerodrome
Rescue Fire Service including tieékephone number for contacting that person
during and after working hours.

Highlevel Policy statement of thRFSategory(s) to be provided.

At aerodromes where a higher category is available by prior arrangement the
Manual should clearly state the acti® necessary to upgrade the facility.

The Aerodrome Operator objectives for eaRlfrScategory provided should be
defined.

This should includa chart of:
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3.5.6

3.5.7

3.5.8

3.5.9

3.5.10

3.5.11

3.5.12

3.5.13

APPENDIX 3
a) Amounts of media provided,;

b) Discharge rates;

¢) Number of foamproducing appliances;
d) Manning levelsand

e) Levels of supervision.

Note: When the objectives are higher than those set ouhése regulations
Aerodrome Operatonpay also wish to indicate the operational levels acceptable
under their safety policies.

Indicating how the adequacy of the response time capability throughout their
functionsand locations is monitored and maintained.

Indicating howRFSpersonnel engaged in extraneous duties are managed to
ensure that response capability is not affected.

Where the aerodrome provides specialist equipment such as water tankers,
rescue craft, emergency tenders, hose layers, appliances with aerial capability,
etc., details should be included in the Aerodrome Manual. Procedures to be
followed if these facilies are temporarily unavailable should also be included.

Where the aerodrome is reliant upon other organisations to provide equipment
which is essential for ensuring safe operation of the aerodrome (perhaps water
rescue), policies or letters of agreementositd be included in the Aerodrome
Manual.

Where necessary, contingency plans in the event of-analability should be
described.

A highlevel statement describing the process by which Aerodrome Operators to
select and retailRF$ersonnel.

A highlevel satement describing the process by which Aerodrome Operators
ensure the initial and continued competence of theiF $ersonnel.

Procedures indicating how accidents within 1000 m of the threshold of each
runway are to be accessed. Where other diffieumvirons exist the Manual should
indicate how these are to be accessed.
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3.5.14

3.5.15

3.5.16

3.5.17

3.5.17.1

3.5.18

3.5.18.1

3.5.18.2

3.5.18.3

3.5.19

3.5.19.1

3.5.19.2

APPENDIX 3

Where Aerodrome Operators expect thd=Sacility to respond to domestic fires
or special services, procedures for managing the impact of this upon the normal
aircraft RiSresponse shold be included.

Where Aerodrome Operators expect thRFSfacility to respond to aircraft
accidents landside/off aerodrome, the policy should be clearly described. This
should include procedures to manage the effects on continued aircraft operations.

Theavailability of additional water supplies following an aircraft accident should
be described. Details of the policy to be followed in the event of contractual work
which requires isolation or depletion of supplies should be included.

An indication of thescale of the medical equipment available. Where medical
equipment is held other than on th&FSvehicles a statement indicating its
location and how it is to be transported to an incident should be included.

The Aerodrome Operator shall provide aeronaatidata regarding Rescue and
Firdfighting in accordance with Appendix211

Integrated Emergency Planning

The Aerodrome Operators arrangements for determining and implementing plans
that ensure the integrated management of response to an aircraft
incident/accident. These arrangements should take account of the complexity and
size of the aircraft operations.

Policy statement of distance airport would respond to an aircraft accident off
aerodrome.

Additional information/instructions within the Emgency Plan shall be described
based upon the hazard/risk registry undertaken by the Aerodrome Operator.

Disabled Aircraft Removal

The Aerodrome Operators arrangements and implementing plans that ensure the
integrated management of aircraft recovery and imess continuity following an
aircraft incident/accident. These arrangements should take account of the
complexity and size of the aircraft operations and based on the largest aircraft
using the aerodrome.

The full provision of Rescue, FFgghting and Bergency Planning for all
categories of aerodrome shall be in accordance with CAR ParAéfbdrome
Emergency Service, Equipment and Facilities.
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3.6.1

3.6.2
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The Aerodrome Operator shall provide aeronautical data regarding disable aircraft
removal in accordance witAppendix 2, Section 0.

PART6 ¢ AERODRBIE ADMINISTRATION ANBAFETYMANAGEMENSYSTEMSMS)
Aerodrome Administration

An organisational chart showing the names and positioasd lines of
responsibilityof accepted aerodromeostholdersincluding:

a) the name, position and telephone number of the person who has overall
accountabilityfor aerodromesafety;

b) A description of their responsibilities including safety accountabilities, and

c) A description of the safety management group/committee including
published safety accountabilities.

Safety Management System (SMS)

A description of the aerodromé&afety Management Systemstablished for
ensuring compliance with all safety requirements and achieving continuous
improvement in safety performance, including the following essential features:

a) A statement of safety policies, insofar as applicable, on the process of safety
managenent and its relation to the operational and maintenance process

b) A description of how planning and strategy is undertaken including,
allocating priority for implementing safety initiatives, and the setting of
safety performance targets and assessment cfiavement against these
targets;

c) A description of the aerodrome quality assurance system including internal
safety audit and review schedule, and methodology for ensuring compliancy
with theseregulationsand quality control on safety;

d) A description of tk system employed for the documentation of all safety
related airport facilities as well as airport operational and maintenance
records including information on the design and construction of aircraft
pavements and aerodrome lighting, and their easy retie

e) A description of the methodology used to identify risks; and mitigating and
controlling those risks to a level as low as reasonably practicable keeping
always in view the requirements of thesegulationsand ICAO Annexes and
other documentation;
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f) A description of the system used in identifying critical safety areas which
require a higher level of safety management integrity, and the adoption of a
Safety Measures Programnieg. works safety plan, airside driver lisery;
low visibility operations);

g) A description of the system for reporting occurrences, complaints, defects,
faults, discrepancies and failures including the handling and investigation of
reports as well as continuing safety nitmming and analysis of trends;

h) A description of the methds and procedures used for effective
communications of safety messages and enforcement of safety
requirements; and

i) A description of the system implemented for recruitment, staff training and
competency testing including review and evaluation of the adeguaf
training provided to staff on safety related duties and of the certification
system for testing their competency

3.6.2.2 The Safetyrolicy should include:
a) A statement of intent about maintaining or improving current safety

performance.
b) A statement of inteh to minimise the risks of an accident occurriqg
LINPOIFO6f& gAGK | &l ZbleFavedt] F & NBIF az2ylFof S

c) A statement of intent to implement an effectiverfoal safety system

d) A statement about individual and managemerdccountability and
responsibilityfor safety performance

e) A statement about the priority ascribed to flight safety relative to
commercial, operational, environmental and working practice pressures

f) A statement about compliance with safety standards and regulatory
requirements

g) A statement abat ensuring sukcontractors meet company safety standards
and requirements.
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42.1

4.2.2

4.2.3
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APPENDIX 4

AERONAUTICAL STUDIES

PURPOSE

An Aeronautical Studys conducted to assess the impactpybposed changer
deviationsto Civil AviationRegulations; present alternative means of ensuring
safety of aircraft operations; assess the effectiveness of each alternative or
proposed change and to recommend procedures or mitigating measures to
compensate for any safety risks thaue been identified.

Note: An Aeronautical Study (risk analysis) is a mechanism, part of a Safety
Management System, used to assess the risk (combination of event or hazard
severity and probability of occurrence) posed by a particular set of circumstances.
It is used to compare the outcome of such an analysis against the intended
outcome of a particular regulatory requirement so that a solution can be selected

that will not degrade safety below that which is intended.

APPLICABILITY

An Aerodrome Operator shall monitor operations and conductAaronautical
Sudy prior to a significant change that may affect the safety of aerodrome
operations.

For the purpose of paragraph 4.2.1, a change requiring prior approval referred to
by Civil Avation Regulations includes:

a) any change affecting the ConditionScope of Operations, Specific
Conditions or Deviations of the Aerodrome Certificate;

b) any change significantly affecting elements of the Aerodrome
hLISNI §2NRA& YIyF3aSYSyid aeadasSyrT

C) any dange where certification requirements cannot be red
d) where specified withithese egulations.

An AerodromeOperator shall conduct an Aeronautical Study where referred to by
regulation

GM 1 to Appendix 44.2 - Applicability: The following listing contains examples
fromregulation where an Aeronautical Study is required or referred to. Aerodrome
Operators should consider additional circumstances where it may be applicable
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and beneficial to conduct an Aeronautical Study, whiely lme dependent upon
the level and scale of operations:

a)

b)

9)

h)

Where prior approval is required for proposals for operations on
runways which are less than the required code (i.e. Code F operations
on a Code E runway).

Where agreement is required for chaisge minimum staffing levels of
the rescue andirefighting services.

Where it is proposed to operate with lower taxiway minimum
separation distances at an existing aerodrome, than that required by
these egulations.

Where it is proposed to omit adation sign, which is required tyese
regulatiorsto be provided in conjunction with a direction sign.

Where new or extensions of existing obstacles should not be permitted
above an obstacle protection surface or obstacle limitation surface, as
referred to by regulation unless it is determined that the object would
not adversely affect safety.

Where the presence of objects must be lighted with referentiectse
regulations.

Where the wheel clearance over the threshold does not meet the
requiremants for the installation for a PAPI and (A)PAPI.

Where there arechanges to any obstacles, developments and other
activities within the areas monitored by the Aerodrome Operator in
accordance with regulation, which may endanger safety and adversely
affect the operation of an aerodrome.

4.3 ASSESSMENT

43.1 As part of its management system, the Aerodrome Operator proposing a change
to the aerodrome, its operation, its organisation, its management system,
equipment or proposing deviationfrom Civil AviatiorRegulation shall:

a)

b)

determine the interdependencies with any affected parties, plan and
conduct an Aeronautical Study in coordination with these
organisations;

align assumptions and mitigations with any affected parties, in a
systematic way;
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C) ensue a comprehensive assessment of the change including any

necessary interactions; and

d) ensure that complete and valid arguments, evidence and safety criteria
are established and documented to support the Aeronautical Study,
and that the change supporthé improvement of safety whenever
reasonably practicable.

AMC1 to Appendix 4,4.3 - Assessment Procesg\s part of the process for the
management of change or for an assessment where conformance to regulatory
requirements cannot be met, reference sho@dS YIRS G2 a{I FS
al yI 3SYSy GAR ParixXGafety Wlanagement System.

Safety management is centred on a systematic approach to hazard identification
and risk managementThe process of moving from hazard identification to risk
assessment andsk mitigation is detailed withi€AR Part X

AMC 2 to Appendix 4, 4.3.1 g)Assessment Process

When a safety concern, change or a deviation has an impact on several aerodrome
stakeholders, consideration shall be given to the involvement sfakdeholders
affected in the safety assessment process. In some cases, the stakeholders
impacted by the change will need to conduct a separate safety assessment
themselves in order to fulfil the requirements of their SMS and coordinate with
other relevantstakeholders.

AMC 3 to Appendix 4, 4.3.1 a) Assessment Process

When a change has an impact on multiple stakeholders, a collaborative safety
assessment should be conducted to ensure compatibility of the final solutions

GM 1 to Appendix 4,4.3 - Assesment Process Changes on an aerodrome can
include changes to procedures, equipment, infrastructures, safety works, special
operations, regulations, organisation, etc.

The assessment process should include:
a) identification of the scope of the change;
b) identification of hazards;
C) determination of the safety criteria applicable to the change;

d) risk assessment in relation to the harmful effects or improvements in
safety related to the change;

e) risk evaluation and, if required, risk mitigaticor the change to meet
the applicable safety criteria;
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f) verification that the change conforms to the scope that was subject to

safety assessment, and meets the safety criteria, before the change is
put into operation; and

s)] the specification of the matoring requirements necessary to ensure
that the aerodrome and its operation will continue to meet the safety
criteria after the change has taken place.

h) Consideration of the impact of the safety concern on all relevant factors
determined to be safetgignificant. The list below provides a number of
items that may need to be considered when conducting a safety
assessment. The items in this list are not exhaustive and in no particular
order:

1) aerodrome layout, including runway configurations; runway
length; taxiway, taxilane and apron configurations; gates; jet
bridges; visual aids; and the RFF services infrastructure and
capabilities;

2) types of aircraft, and their dimensions and performance
characteristics, intended to operate at the aerodrome;

3) traffic density and distribution;
4) aerodrome ground services;

5) air-ground communications and time parameters for voice and
data link communications;

6) type and capabilities of surveillance systems and the availability
of systems providing controllsupport and alert functions;

7)  flight instrument procedures and related aerodrome equipment;

8) complex operational procedures, such as collaborative deeision
making (CDM);

9) aerodrome technical installations, such as advanced surface
movement guidancerad control systems (MGCS) or other air
navigation aids;

10) obstacles or hazardous activities at or in the vicinity of the
aerodrome;

11) planned construction or maintenance works at or in the vicinity
of the aerodrome;

12) any local or regional hazards meteorological conditions (such
as wind shear); and
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13) airspace complexity, ATS route structure and classification of the
airspace, which may change the pattern of operations or the
capacity of the same airspace.

GM 2 to Appendix 4,4.3 - Scope The scope of the Aeronautical Study should
include the following elements and their interaction:

a) the aerodrome, its operation, management, and human elements being
changed or introduced;

b) interfaces and interactions between the elements being chdngr
introduced and the remainder of the system,;

C) interfaces and interactions between the elements being changed or
introduced and the environment in which it is intended to operate; and

d) the full lifecycle of the change or introduction of systepmecedures,
equipment from definition to operations.

GM 3 to Appendix 4,4.3 - Safety Criteria The safety criteria used should be
defined in accordance with the procedures for the management of change
contained in the Aerodrome Manual.

The safety crédria used should, depending on the availability of data, be specified
with reference to explicit quantitative acceptable safety risk levels, recognised
standards, and/or codes of practice, the safety performance of the existing
system, or a similar system.

GM 4 to Appendix4, 4.3 - Supporting EvidenceThe Aeronautical Study should
include all details, data and records which are considered to be related to the
assessment process and study.

As a minimum, the Aeronautical Study should include supportingresad safety
assessments, actions, exercises to demonstrate compliance, compliance
statements, inspections, tests, results from the risk management process (hazard
identification, and risk assessment and mitigation processes) and aerodrome
management accautability.

An Aeronautical Study will only be approved (where applicable) on the basis of a
robust rationale. Therefore, aeronautical study techniques should be developed,
as part of a Safety Management System (SMS), at the appropriate level.

The responsibility for justifying, either qualitatively or quantitatively, an
alternative means of compliance lies with the Aerodrome Operator.

GM5to Appendix 44.3¢ Check List A suggested check list for the reviewing of
an Aeronautical Study is as showaelow. Aerodrome Operators may use this
check list as a guide for developing an Aeronautical Study tailored to their
individual situation.

CARADR- ISSUE 11 (CORRECTED) Pagel750f 528



Wiz allgly shlla _olslla_izall &‘

GENERAL CIVIL AVIATION AUTHORITY =

=(-
—
I\

AERODROME

APPENDIX

Remarks

Z
o

Yes

Does the aim of the study:
a) Address safety concerns
b) Identify safety measures
c) Reference specifiegulations

Is there evidence of consultation with Stakeholders, Se
management and any affected departments or other authorities?

Has the study been approved by senior management?

Is there background information on the curregituation?

Is there a proposed date of compliance wittgulation if study is due
to development of the aerodrome?

Does the safety assessment include:
a) Identification of hazards and consequences
b) Risk management

Does the study show thsafety assessment used e.g. hazard log,
probability and severity, risk assessment matrix, risk tolerability and
control/mitigation?

Are there recommendations that include operati
procedures/restrictions or other measures to address sateycerns
identified by the study, and how any proposed deviation will not pi
a reduction in the level of safety?

O 0 pOo |0 D0D0O0 poo
o 0 pod 0O |000 pog

Are there estimations of the effectiveness of each recommendal
listed in the study?

Is there a notification procedure thatcludes process flow, time fram
and the publication used to promulgate any deviation?

Does the study include a conclusion?

Are there details on how any operating procedures/restrictions or of
measures put in place to address safetyncerns will be monitored?

O 0d O
O 00 O

4.4 RECORIKEEPING DOCUMENTIONTROL

The Aeronautical Study shall be retained for the lifetime of the system, the
procedure or the activity.
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Table App 51
Latitude and bngitude
(A) Aerodrome only
(H) Heliport only
. : . Accuracy Integrity
Elevation/Altitude/ Height DataType Classification
AerodroméHeliport reference point 30m routine
surveyed/calculated
Navaids located at the aerodrorfireeliport 3m essential
surveyed
Obstacles in Area 3 0.5m essential
surveyed
Obstacles in Area 2 5m essential
(the part withinthe aerodroméheliport boundary) surveyed
Geometric centre of TLOF or FATO thresh(ys 1m critical
surveyed
Runway thresholds (A) 1m critical
surveyed
Runway end (flight path alignment point) (A) 1m critical
surveyed
Runwaycentre line points (A) 1m critical
surveyed
Runwayholding position (A) 0.5m critical
surveyed
Taxiway centre line/parking guidance line points (A) 05m essential
surveyed
Helicopter ground taxiway centre line points and 05m essential
helicopter air taxiwayoints (H) surveyed/calculated
Intermediate holding positiomarking line (A) 0.5m essential
surveyed
Helicopter ground taxiway intersection marking line (H) 0.5m essential
surveyed
Exit guidance line 0.5m essentia
surveyed
Apron boundaries (polygon) 1m routine
surveyed
Aircraft/Helicopter stand points/INS checkpoints 0.5m routine
surveyed

Note I SeelCAQANnnex 15, Appendix 8, for graphical illustrations of obstacle data collection surfaces
and criteria used tidentify obstacles in the defined areas.

Note 2 Implementation ol CAOAnnex 15, provisia@il0.1.4 and 10.1.6concerning the availability,
as of 12 November2015 of obstacle data according to Area 2 and Area 3 specifications would be
facilitated by appopriate advance planning for the collection and processing of such data
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Table App &
Elevation/Altitude/ Height
(A) Aerodrome only
(H) Heliport only
. . . Accurac Integrit
Elevation/Atitude/Height y anty
Data Type Classification
Heliport crossing height, Pirpproaches (H) 0.5m essential
surveyed
Aerodrome/Heliport elevation 0.5m .
essential
surveyed
WGS84 geoid undulation at aerodrome/heliport elevation positiol 0.5m .
essential
surveyed
Runway threshold, neprecision approaches (A) 0.5m essential
surveyed
FATO threshold, for heliports with or without a PinS approach (H 0.5m .
essential
surveyed
WGS84 geoid undulation at runway threshold, npnecision 0.5m .
essential
approaches (A) surveyed
WGS84 geoid undulation at FATO threshold, Tig@&metric 0.5m essential
centre, for heliports with or without a PinS approach (H) surveyed
Runway threshold, precision approaches (A) 0.25m -
critical
surveyed
WGS84 geoid undulation at runway threshold, precision 0.25m .
critical
approaches (A) surveyed
FATO threshold, for instrument heliports with rprecision and/or 0.25m -
g critical
precision approaches. (H) surveyed
WGS84 geoid undulation at FATO threshold, TLOF geometric
. . ) . o 0.25m .
centre, for instrument heliports with neprecision and/or precision critical
surveyed
approaches. (H)
Runway centre line points (A) 0.25m o
critical
surveyed
Taxiway centre line/parking guidance line points (A) Im essential
surveyed
Helicopter ground taxiway centre line points and helicopter air im .
i i essential
taxiway pointgH) surveyed
Obstacles in Area 2 3m .
o . essential
(the part within the aerodrome/heliport boundary) surveyed
Obstacles in Area 3 0.5m .
essential
surveyed
Distance measuring equipment/precision (DME/P) 3m essential
surveyed

Note 1. Se&CAO Annex 15, Appendix 8, for graphical illustrations of obstacle data collection surfaces
and criteria used to identify obstacles in the defined areas.

Note 2 Implementation o CAQANnnex 15, provisia@il0. 1.4 and 10.1.6concerning the availability,
as of12 November2015 of obstacle data according to Area 2 and Area 3 specifications would be
facilitated by appropriate advance planning for tbalection and processing of such data.
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Table App 53
Declination and Magnetic Variation
L Accurac Integrit
Declination/Variation y g y.
Data Type Classification
AerodroméHeliport magnetic variation 1 degree
surveyed essential
ILS localizer antenna magnetic variation 1 degree
surveyed essential
MLS azimuth antenna magnetic variation 1 degree
surveyed essential
Table App =4
Bearing
(A) Aerodrome only
(H) Heliport only
. Accuracy Integrity
Bearin A
g Data Type Classification
ILS localizer alignment 1/100 degree .
essential
surveyed
MLS zero azimuth alignment 1/100 degree .
essential
surveyed
Runwa i TruejA .
ybearing (TruejA) 1/100 degree routine
surveyed
FATO bearing (True) (H) 1/100 degree routine
surveyed
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Length/Distance/Dimension
(A) Aerodrome only
(H) Heliport only
. . : Accurac Integrit
Length/Distance/Dimension y anty
Data Type Classification
Runway lengthiA) Im .
surveyed Critical
Runway width(A) 1m essential
surveyed
FATO length, TLOF dimensions (H) 1m .
essential
surveyed
Displaced threshold distan¢@) 1m .
routine
surveyed
Stopway length and widtfA) Im critical
surveyed
Clearway length and width 1m .
essential
surveyed
Landing distance available 1m -
critical
surveyed
Takeoff run available (A) 1m -
critical
surveyed
Takeoff distance available 1m -
critical
surveyed
Acceleratestop distance available (A) 1m -
critical
surveyed
Helicopter rejected tak®ff distance available (H) 1m .
critical
surveyed
Runway shoulder width (A) 1m .
essential
surveyed
Taxiway width (A) Im essential
surveyed
Helicopter ground or air taxiway/taxoute width (H) 1m .
essential
surveyed
Taxiway shoulder width (A) 1m .
essential
surveyed
ILS localizer antenAainway end, distance (A) 3m .
routine
calculated
ILS localizer antenABATO end, distance (H) 3m .
routine
calculated
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. . . Accurac Integrit
Length/Distance/Dimension y anty
Data Type Classification
ILS glide slope antenttareshold, distance alongentre 3m i
line routine
calculated
ILS markethreshold distance 3m .
essential
calculated
ILS DME antennthreshold, distance along centre line 3m .
essential
calculated
MLS azimuth antenreunway end, distance (A) 3m .
routine
calculated
MLS azimutlantennaFATO end, distance (H) 3m .
routine
calculated
MLS elevation antennthreshold, distance along centr 3m .
. routine
line calculated
MLS DME/P antennthreshold, distance along centre lin 3m .
essential
calculated
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APPENDIX 6

AERODROME COMPATABWL.STUDY

PURPOSE

Introducing new types of aeroplanes into existing aerodromes may have an impact
on the aerodrome facilities and services, in particular, whae teroplane
characteristics exceed the parameters that were used for planning the aerodrome.

In order to adequately assess aerodrome compatibility, aeroplane operational
characteristics should be included in the evaluation process. The operational
characteristics can include the infrastructure requirements of the aeroplane as well
as ground servicing requirements.

This appendix also addresses situations where compliance with the design
provisions is either impractical or physically impossible.

APPLICABILITY

A compatibility study should be performed collaboratively between affected
stakeholders, which includes the aerodrome operator, the aeroplane operator, and
ground handling agencies as well as the various air navigation servicelgrsov
(ANSPs) whenever introducing an aeroplane type/model new to the aerodrome
irrespective of the size of the aeroplane.

Following the outcome of a compatibility study, an aeronautical study may be
performed if the impact of the proposed changes/olves deviations to Civil
Aviation Regulations or present alternative mean of compliance.

ASSESSMENT
AerodromeCompatibility Process

This section outlines a methodology and procedure to assess the compatibility
between aeroplane operations and aerodrome infrastructure and operations when
an aerodrome accommodates an aeroplane thiamies not suitthe certificated
characteristics of the aerodrome.

The following steps describe the arrangement, to be appropriately documented,
between the aeroplane operator and aerodrome operator for the introduction of
an aeroplane type/subtype new to the aerodrome:
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a) the aeroplane operator submits a request to therodrome operator to
operate an aeroplane type/subtype new to the aerodrome;

b) the aerodrome operator identifies possible means of accommodating the
aeroplane type/subtype including access to movement areas and, if
necessary, considers the feasibility asxbnomic viability of upgrading the
aerodrome infrastructure; and

c) the aerodrome operator and aircraft operator discuss the aerodrome

2LISNY 02NRa laasSaaySyids |yR 6KS(GKSNJ
type/subtype can be accommodated and, if permitted, underawh
conditions.

6.3.1.3 The following procedures should be included in the aerodrome compatibility study:

a) ARSYUATe (GKS FSNRLIXFYySQa LKeaAoOlt FyR
b) identify the applicable regulatory requirements;

c) establish the adequacy of the aehmme infrastructure and facilities vé
vis the requirements of the new aeroplane;

d) identify the changes required to the aerodrome;

e) document the compatibility study; and

f) perform the required safety assessments identified during the compatibility
study(see Appendix 4).

Note 11 A compatibility study may require a review of the obstacle limitation
surfaces at an aerodrome.

Note 21 For aerodrome operations in low visibility conditions, additional
procedures may be implemented in order to safeguard the dperaof
aeroplanes.

Note 31 Additional processes that ensure suitable measures are in place to
protect the signal produced by the grouhdsed radio navigation equipment
may be necessary at aerodromes with precision instrument approaches.

6. 3.1.4 The result of the compatibility study should enable decisions to be made and should
provide:

a) the aerodrome operator with the necessary information in order to make a
decision on allowing the operation of the specific aeroplane at the given
aerodrome;

b) the aerodrome operator with the necessary information in order to make a
decision on the changes required to the aerodrome infrastructure and

CARADR- ISSUE 11 (CORRECTED) Pagel84o0f 528



AERODROME

APPENDI&

facilities to ensure safe operations at the aerodrome with due consideration
to the harmonious future developmenmif the aerodrome; and

c) the GCAAwith the information which is necessary for its safety oversight and
the continued monitoring of the conditions specified in the aerodrome
certification.

Note 11 Each compatibility study is specific to a particular operaticontext
and to a particular type of aeroplane.

z

6315 ¢KS FSNRBLX I ySQa LIKeaAOlf OKIFNIOIGSNRAGAOS
facilities and services in the movement area.

6316 LYy 2NRSNJ G2 I RSljdzr 6St @& I azZ®drdne phigsisal I S NP L.
characteristics should be included in the evaluation process.

6.3.2 Aeroplane Physical Characteristics

This is the list of aeroplane characteristics that may have an impact on the relevant aerodrome

characteristics, facilities and seres in the movement area.

FUSELAGE LENGTH

The fuselage length may have an impact on:

a) the dimensions of the movement area (taxiway, holding bays and aprons),
passenger gates and terminal areas;

b) the aerodrome category for RFF;

c) ground movement and controfe.g. reduced clearance behind a longer
aeroplane holding at an apron or a

d) runway/intermediate holding position to permit the passing of another
aeroplane)and

e) clearances at the aircraft stand.
FUSELAGE WIDTH
The fuselage width is used to determine the@irome category for RFF.
DOOR SILL HEIGHT

The door sill height may have an impact on:
a) the operational limits of the air bridges;
b) mobile steps;

C) catering trucks;
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d) persons with reduced mobility; and
e) dimensions of the apron.

AEROPLANE NOSE CHARACTERISTICS

Theaeroplane nose characteristics may have an impact on the location of the remoldiyng
position of the aeroplane which should not infringe the OFZ.

TAIL HEIGHT

The tail height may have an impact on:
a) the location of the runwasholding position;

b) ILS critichand sensitive areas: In addition to the tail height of the critical
aeroplane, tail composition, taposition, fuselage height and length can
have an effect on ILS critical and sensitive areas;

c) the dimensions of aeroplane maintenance services;

d) aeroplaneparking position (in relation to aerodrome OLS);

e) runway/parallel taxiway separation distances; and

f) the clearance of any aerodrome infrastructure or facilities built over
stationary or moving aeroplanes.

WINGSPAN

The wingspan may have an impact on:

a) taxiwaytaxilane separation distances (including runway/taxiway separation
distances);

b) the dimensions of the OFZ;

c) the location of the runwaholding position (due to the impact of the
wingspan on OFZ dimensions);

d) the dimensions of aprons and holding bays;

e) waketurbulence;

f) gate selection;

g) aerodrome maintenance services around the aeroplamet
h) equipment for disabled aeroplane removal

In the case of an aeroplane equipped with folding wing tips, its reference code letter may
change as a result of the folding/extaéing of the wing tips. Consideration should be given to
the wingspan configuration and resultant operations of the aeroplane at an aerodrome.

CARADR- ISSUE 11 (CORRECTED) Pagel860f 528



AERODROME

APPENDI&
WING TIP VERTICAL CLEARANCE

The wing tip vertical clearance may have an impact on:
a) taxiway separation distancesit heightlimited objects;
b) apron and holding bay clearances with hejhtited objects;
c) aerodrome maintenance services;
d) airfield signage clearances; and
e) service road locations.
COCKPIT VIEW
The relevant geometric parameters to assess the cockpit viewalpit height, cockpit cut
off angle and theorresponding obscured segment. The cockpit view may have an impact on:
a) runway visual references (aiming point);
b) runway sight distance;
c) taxiing operations on straight and curved sections;

d) markings and signs orunways, turn pads, taxiways, aprons and holding
bays;

e) lights: in low visibility conditions, the number and spacing of visible lights
when taxiing may depend on the cockpit view; and

f) calibration of PAPI/VASIS (pilot eye height above wheel heigigpmroach).
Notexr Cockpit view with reference to the obscured segment is also affected by
the attitude of the aeroplane on approach.
5L{¢!b/9 Cwha ¢19 tL[he¢Q{ 9,9 th{L¢Lhb ¢h ¢19
The design of taxiway curves is based ondbekpitover-centre-line concept. The distance
FNRY (GKS LIAf20Qa SesS LkRrarudAazy (2 (GKS y2as
a) taxiway fillets (wheel track);
b) the dimensions of aprons and holding bays; and

c) the dimensions of turn pads.
LANDING GEAR DESIGN

The aeromne landing gear design is such that the overall mass of the aeroplane is distributed
so that the stresses transferred to thmse materiathrough a weldesigned pavement are
within the bearing capacity of thiease courseThe landing gear layout alsoshan effect on

the maneuverabilityof the aeroplane and the aerodrome pavement system.
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OUTER MAIN GEAR WHEEL SPAN

The outer main gear wheel span may have an impact on:
a) runway width;
b) the dimensions of turn pads;
c) taxiway width;
d) taxiway fillets;
e) the dimensiors of aprons and holding bays; and
f) the dimension of the OFZ.

WHEELBASE

The wheelbase may have an impact on:
a) the dimensions of turn pads;
b) taxiway fillets;
c) the dimensions of aprons and holding bays; and
d) terminal areas and aeroplane stands.

GEAR STEERIS®STEM

The gear steering system may have an impact on the dimensions of turn pads and the
dimensions of aprons and holding bays.

MAXIMUM AEROPLANE MASS

The maximum mass may have an impact on:

a) the mass limitation on existing bridges, tunnels, culverts ahdrostructures
under runways and taxiways;

b) disabled aeroplane removal,
c) wake turbulence; and

d) arresting systems when provided as an element of kinetic energy.
Applicableunit 27 November 2024
LANDING GEAR GEOMETRY, TIRE PRESSURE AND AIRCRAFT CLARSVHERTKINN) VALUES

Landing gear geometry, tire pressure and ACN values may have an impact on the airfield
pavement and associated shoulders.

Applicableas of28 November 2024
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LANDING GEAR GEOMETRY, TIRE PRESSURE AND AIRCRAFT CLASSIFICATION RAHSIG (ACR) VA

Landing geageometry, tire pressure and AGRIues may have an impact on the airfield
pavement and associated shoulders.

ENGINE CHARACTERISTICS

The engine characteristics include engine geometry and engine airflow characteristics, which
may affectaerodrome infrastructure as well as ground handling of the aeroplane and
operations in adjacent areas which are likely to become affected by jet blast.

The engine geometry aspects are:

a)
b)
c)
d)

the number of engines;

the location of engines (span and length);

the wertical clearance of engines; and

the vertical and horizontal extent of possible jet blast or propeller wash.

Engine airflow characteristics are:

a)
b)
c)

idle, breakaway and takeff thrust exhaust velocities;
thrust reverser fitment and flow patterns; and

inlet auction effects at ground level.

The engine characteristics may be relevant for the following aerodrome infrastructure and
operational aspects:

a)

b)
c)

d)
e)
f)
9)
h)

1)
j)
K)

runway shoulder width and composition (jet blast and ingestion issues
during takeoff and landing);

shoulder widh and composition of runway turn pads;

taxiway shoulder width and composition (jet blast and ingestion issues
during taxiing);

bridge width (jet blast under the bridge);

the dimensions and location of blast protection fences;
the location and structural s¢ngth of signs;

the characteristics of runway and taxiway edge lights;

the separation between aeroplanes and adjacent ground service personnel,
vehicles or passengers;

the design of engine runp areas and holding bays;
the design and use of functionaless adjacent to the manoeuvring area;
the design of air bridges; and
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[) the location of refuelling pits on the aircraft stand.

MAXIMUM PASSENGER AND FCHRRYING CAPACITY

Maximum passengeand fuelcarrying capacity may have an impact on:
a) terminalfacilities;
b) fuel storage and distribution;
c) aerodrome emergency planning;
d) aerodrome rescue and fire fighting; and

e) air bridge loading configuration.
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6.3.3 Flight performance
Flight performance may have an impact on:

a) runway width;

b) runway length;

c) the OFZ;

d) runway/taxiway separation;

e) wake turbulence;

f) noise; and

g) aiming point marking.
6.34 Aeroplane Ground Servicing Requirements

The following list of aeroplane ground servicing characteristics and requirements may affect
the available aerodrome infrastructur@his list is not exhaustive; additional items may be
identified by the stakeholders involved in the compatibility assessment process:

a) ground power;

b) passengers embarking and disembarking;
c) cargo loading and unloading;

d) fuelling;

e) pushback and towing;

f) taxiing aad marshalling;

g) aeroplane maintenance;

h) RFF;

i) equipment areas;

]) stand allocation; and

k) disabled aircraft removal.
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AERODROME REFERECICGEE

Introductory Note The intent of the reference code is to provide a simple method for
interrelating the numerous specifications concerning the characteristics of aerodromes so as
to provide a series of aerodrome facilities that are suitable foratheaft that are intended

to operate at the aerodromeThe code is not intended to be used for determining runway
length or pavement strength requirementshe code is composed of two elements which are
related to theaircraft performance characteristics and dimensioriementl is a number
based on théderoplane Reference Fielehnigth and element 2 is a letter based on #ieraft
wing span. The Code Letteor number within an element selected for design purposes is
related to the criticahircraft characteristics for whicthe facility is providedWhen applying
ICAOANnex 14, Volume |, tharcraft which the aerodrome is intended to serve and then
determinethe two elements of the code.

7.1 An Aerodrome Referencen@et Code Numbeand lettert which is selected for
aerodrome planning purposes shall be determined in accordance with the
characteristics of thaircraftfor which an aerodrome facility is intended.

7.2 The Aerodrome Referenc€ode Numbes and letters shall have the meaags
assigned to them in Table ApgL7
7.3 The Code Numbefor element 1 shall be determined from Table Ap{d, by

selecting theCode Numberorresponding to the Ilghest value of the Aeroplane
Reference Fieldengths of theaircraftfor which the runways intended.

Note The determination of the Aeroplane Reference Fietdth is solely for
the selection of @&ode Numbeand is not intended to influence the actual
runway length provided.

7.4 The Code Lettdor element 2 shall be determined from Table App, by selecting
the Code Lettewhich corresponds to the greatest wisgan of the aircraft for
which the facility is intended.

Note 1: Guidance toAerodrome Operatoconcerningdetermiration of the
Aerodrome Reference Cotegiven in thé\erodrome Design ManudiCAO Doc
9157) Parts 1 and 2.

Note 2: Procedures on conducting aerodrome compatibility study to
accommodate aeroplanes with folding wing tips spanning two code letters are

given in the Procedas for Air Navigation Services Aerodromes (PANS

l SNERNRYS&E 520 dppymud CdzNIKSNJ FdzZA RIE y C
aircraft characteristics for airport planning manual.
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Table App7-1
Aerodrome Reference Code
CODELEMENODNE
Code Number Aeroplane reference field length
1 Lesghan 800 m
2 800 mup to but not including 1200 m
3 1200 m up tobut not including 1800 m
4 1800 m and over
CODELEMENTWO
CodelLetter Wing Span
A Up to but not includingl5 m
B 15 mupto but not including 24 m
C 24 mupto but not including 36 m
D 36 mupto but not including 52 m
E 52 mupto but not including 65 m
F 65 mupto but not including 80 m

Note: Guidance on planning for aeroplanes with wingspans greater than 80 m is
given in thd CAQAerodrome Design Manual (Doc 9157), Parts 1 and 2.
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PHYSICACHARACTERISTICS

AERODROMBESIGN

Note: Refer to Chapter 1, Section 1.5, pvovisions omerodrome Dagn and
Master Plan.

AERODROMBEFERENGINT

The Aerodrome Referenceift shall beestablished in accordance with Appendix
2,22

RUNWAYS

Note: Thegeneral requirements for runways are contained in ICAO Annex 14
Volume 1Chapter 3JCACANnex 14 Volume, Attachment A and thé\erodrome
Design ManuafICAO Doc 915Part 1

Number andOrientation of Rinways

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

One important factor is thBsabilityFactor, as determined by the wind distribution,
which is specified hereundernother important factor is the alignment of the
runway to facilitate theprovision of approaches conforming to the approach
surface specifications of Chapter 4. ITAO Annex 1#ttachment A, Section 1,
information is given concerning these and other factors.

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

The number and orientation of runways at an aerodrome should be such that the
Usability Factoof the aerodrome is not less than @&r centfor the aircraft that
the aerodrome is intended to serve.

The siting and orientation of runways at an aerodrome should where possible, be
such that the arrival and departure trackainimise interference with areas
approved for residential use and other noise sensitive areas close to the
aerodrome in order to avdifuture noise problems.
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Note: Guidancéo the Aerodrome Operatoon how to address nse problems is
provided in theAirport Planning ManugllCAO Doc 9184part 2, and in Guidance
on the Balanced Approach to AircrafoticeManagement(ICAO Doc 9829).

Choice of Maximum Permissible Cro88ind Gmponents

In the application of 8.3.1 it should be assumed that landing or-tdkef aircraft
IS, in normal circumstances, precluded when the cwssl component exceeds:

a) 37 km/h (20 kt) in the case afrcraftwhose reference field length is5D0 m
or over, except that when poor runway braking action owing to an
insufficient longitudinal coefficient of friction is experienced with some
frequency, a croswind component not exceeding 24 km/h (13 kt) should be
assmed,;

b) 24 km/h (13 kt) in the case afrcraftwhose reference field length is2D0Om
or up to but not including 500 m; and

c) 19 km/h (10 kt) in the case afrcraftwhose reference field length is less than
1200 m.

Note: In ICAO Annex 14, Attachment A, Section 1, guidance is given on factors
affecting the calculation of the estimate of thisabilityFactor and allowances
which may have to be made to take account of the effectuotisual
circumstances.

Data to be Wed

The selection of data to be used for the calculation of tlebility Factoshould

be based on reliable wind distribution statistics that extend over as long a period
as possible, preferably of not less than five yedise observations used should be
made at least eight times daily and spaced at equal intervals of time.

Note These winds are mean winds. Reference to the need for some allowance
for gusty conditions is made in ICAO Annex 14, Attachment A, Section 1.

Friction Level Designlfjective

When designing new paved runways, or resurfacing existing paved runway
surfaces, good friction characteristics shall be taken into account.

TheDesignObjective shall be as specified AMG32 ¢ The Assessment of Runway
Surface Friction Characteristiosorreponding to the particular test equipment

type.
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Location of hreshold

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

Note Guidance on the siting of théareshold is given in ICAO Annex 14,
Attachment A, Section 10

When it is necessary to displace a threshold, either permanently or temporarily,
from its normal location, account should be taken of the various factors which may
have a bearing on the locat of the threshold.Where this displacement is due to

an unserviceable runway condition, a cleared and graded area of at least 60 m in
length should be available between thénserviceable Areand the displaced
threshold. Additional distance should aldee provided to meet the requirements

of the Runway End Safety Area appropriate (see 8.9.11).

Note: Guidance on factors which may be considered in the determination of the
location of a displaced threshold is given in ICAO Annex 14, Attachment A,
Setion 10

Actual Length of Rnways
Primary Rinway

Except as provided in 8.33% the actual runway length to be provided for a primary
runway should be adequate to meet the operational requirements ofaineraft

for which the runway is intended and should be not less than the longest length
determined by applying the corrections for local conditions to the operations and
performance characteristics of the relevaaitcraft

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

Note 2- Both takeoff and landing requirements need to be considered when
determining the length of runway to be provided and the need for operations
to be conductedh both directions of the runway.

Note 3- Local conditions that may need to be considered include elevation,
temperature, runway slope, humidity and the runway surface characteristics.

Note 4 - When performance data on aeroplanes for which the runway is
intended are not known, guidance on the determination of the actual length of
a primary runway by application of general correction factors is given in the
ICAO Aerodrome Design Manual (Doc 9157), Part 1.

Secondary BRnway
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The length of a secondary runwapould be determined similarly to primary
runways except that it needs only to be adequate for th@seoplaneswhich
require to use that secondary runway in addition to the other runway or runways
in order to obtain dJsability Factoof at least 95er cent.

Runways with Stopways orl€arways

Where a runway is associated with a stopway or clearway, an actual runway length
less than that reglting from application of 8.3.6.1 or 8.3% as appropriate, may

be considered satisfactory, but in such a casg @mbination of runway, stopway

and clearway provided should permit compliance with the operational
requirements for takeoff and landing of theeroplaneghe runway is intended to
serve.

Note: Guidance on use of stopways and clearways is given in ADA€x 14,
Attachment A, Section 2.

Width of Runways

When new or rehabilitated runways are planned, then each shall be designed
based on theAerodrome Reference Code for the largest aircraft type intended to
operate.

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

Outer Main Gear Wheel Span (OMGWS)

Code Up to butnot | 4.5 m up to but|6 m up to but nol 9 m up to but
Number | including 4.5 m|not including 6 n] including 9 m |not including 15
12 18m 18m 23m T
2a 23m 23m 30m T
3 30m 30m 30m 45m
4 T T 45m 45m

a. Thewidth of a precision approachunwayshould benot lessthan 30m
wherethe code numberis1 or 2.

Note I The combinations of code numbers a®@i#1GWSor which widths are
specified have been developed for typical aeroplane characteristics.

Note 2 Factors affecting runway width are given in the ICAO Aerodrome Design
Manual (Doc 9157), Part 1.
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8.3.8 Minimum Distance between ParallellRways

8.3.8.1 Where paralleNoninstrument Runwayare intended for simultaneous use, the
minimum distance between their centre lines shall be:

a) 210 m where the highe€Code Numbers 3 or 4;
b) 150 m where the highe€ode Numbers 2; and
c) 120 m where the highe€Code Numbers 1.

Note: Procedures for wake turbulence categorization of aircraft and wake
turbulence separation minima are contained in the Procedures for Air
Navigation Services Air Traffic Management (PANS'M), Doc 4444,
Chapter 4, 4.9 and Chapter 5, 5.8, respectively.

8.3.8.2  Where parallelinstrument Runwagare intended for simultaneous use subject to
conditions specified in the PAMSM (CAODoc 4444) and the PANEPSICAO
Doc 8168), Volume I, the minimum distance between their centre lines shall be not
less than:

a) 1,035 m forindependent parallel approaches;
b) 915 m for dependent parallel approaches;
c) 760 m for independent parallel departures;
d) 760 m for segregated parallel operations;
except that:
a) for segregated parallel operations the specified minimum distance:

i) may be decreasetly 30 m for each 150 m that the arrival runway is
staggered toward the arriving 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 gproaches, combinations of minimum distances
and associated conditions other than those specified in the PN (Doc
4444) may be applied when it is determined that such combinations would
not adversely affect the safety of aircraft operations.

Note: Pocedures and facilities requirements for simultaneous operations on
parallel or neaiparallel instrument runways are contained in the PANM
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(Doc 4444), Chapter 6 and the PADISS (Doc 8168), Volume I, Part I, Section
2, and Volume I, Part I, Secti®nPart I, Section 1; and Part Ill, Section 3, and
relevant guidance is contained in ti@ACQManual on Simultaneous Operations
on Parallel or NeaParallel Instrument Runways (SOIR) (Doc 9643).

8.3.9 Slopes on Bnways
8.3.9.1 Longitudinal $opes

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

a) 1percentwhere theCode Numbeis 3 or 4; and
b) 2 percentwhere theCode Numbeis 1 or 2.
Along no portion of a runwaghould the longitudinal slope exceed:

a) 1.25percentwhere theCode Numbers 4, except that for the first and last
quarter of the length of the runway the longitudinal slope should not
exceed 0.§ercent,

b) 1.5percentwhere theCode Numbers 3, except that for the first and last
quarter of the length of &recision Approach Runway Categbryr 11l the
longitudinal slope should not exceed @&r cent, and

c) 2percentwhere theCode Numbeis 1 or 2.
8.3.9.2 Longitudinal Slope kanges

Where slopechanges cannot be avoided, a slope change between two consecutive
slopes should not exceed:

a) 1.5percentwhere theCode Numbers 3 or 4; and
b) 2 percentwhere theCode Numbeis 1 or 2.

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

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

a) 0.1percentper 30 m (minimum radius of curvature of, 800 m) where
the Code Numbeirs 4;
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b) 0.2 per centper 30 m (minimum radius of curvature of @80 m) where
the Code Numbers 3; and

c) 0.4percentper 30 m (minimum radius of curvature gb®0 m) where the
Code Numbers 1 or 2.

8.3.9.3 Sight Dstance

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

a) any point 3 m above a runway to all other points 3 m above the runway
within a distance of at least half the length of the runway where @uzle
Letteris C, D, E or F.

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 @uzle
Letteris B; and

c) any point 1.5 m above a runway to all other points 1.5 m above the runway
within a distance o#t least half the length of the runway where ti@ode
Letteris A.

Note: Consideration will have to be given to providing an unobstructed line of
sight over the entire length of a single runway where aléulgth parallel
taxiway is not available. Where an aerodrome has intersecting runways,
additional criteria on the line of sight of the intersection area would need to be
considered for operational safety. See tlRAOAerodrome Design Manual
(Doc 9157), Part 1.

8.3.9.4 Distance between Slopeh@nges

Undulaions or appreciable changes in slopes located close together along a
runwayshouldbe avoided.The distance between the points of intersection of two
successive curveshouldnot be less than:

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

i) 30000 m where theCode Numbers 4;
i) 15000 m where theCode Numbeis 3; and

ii) 5000 m where theCode Numbeis 1 or 2; or
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b) 45 m

whichever is greater.

Note: Guidancedo the Aerodrome Operataonapplication is given within ICAO
Annex 14Volume 1Attachment A Sction 4.

8.3.9.5 Transverse IBpes

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

1) 1.5percentwhere theCode Letteis C, D, E or F; and
i) 2 percentwhere theCode Letters A or B;

but in any event should not exceed Jércentor 2percent, as applicable,
nor be less than fier centexcept at runway or taxiway intersections where
flatter slopes may be necessary.

b) For a cambered surface the transverse slope on each side of theedewar
should be symmetrical.

Note: On wet runways with crosswind conditions the problem of
aguaplaning from poor drainage is apt to be accentuatetCAO Annex
14, Volume 1Attachment A, Section 7, information is given concerning
this problem and otherelevant factors.

c) The transverse slope should be substantially the same throughout the
length of a runway except at an intersection with another runway or a
taxiway where an even transition should be provided taking account of the
need for adequate draage.

Note: Guidance on transverse slope is given in the ICAO Aerodrome
Design Manual (Doc 9157), Part 3.
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Strength of Rinways

A runway should be capable of withstanding the traffi@efoplaneghe runway
is intended to serve. The Authority does rsgecify a standard for a runway
bearing strength, however, the bearing strength must be such that it will not cause
any safety problems to aircraft. The published R@dn 28 November 2024 PCR)
value should be suitable for the aircraft that regularly use the runway.

Note 1. Further guidance is given the ICACDesignManual (Doc 9157)Part
3 ¢ Pavements

Note 2: Guidance on strength of pavements is provided in Appendix 2, clause

2.6
Surfaceof Runways

a) The surface of a runway shall be constructed without irregularities that
would impair the runway surfacdriction characteristics or otherwise
adversely affect the takeff or landing of araeroplane

Note I Surface irregularities magdversely affect the takeff or landing
of an aeroplane by causing excessbaincing, pitching, vibration, or
other difficulties in the control of an aeroplane.

Note 2 Guidance on design tolerances and other information is given in
ICAO Annex 14, Voleni,Attachment A, Section 5. Additional guidance
isincluded in theCAQAerodrome Design Manual (Doc 9157), Part 3.

b) Apaved runway shall be so constructedresurfaceds to providesurface
friction characteristicat or above the Minimum Frictiorelzel

c) The surface of a paved runway should be evaluated when constructed or

resurfaced to determine that the surface friction characteristics achieve the
Design @jectives.

Note Guidance on surface friction characteristics of a new or
resurfaced runway is given iBAO Annex 14, VolumeAttachment A,
Section 7.Additional guidance is included in tHeéAQAirport Services
Manual, Part 2.

d) Where the runway code is 3 or 4, measuesns of the friction
characteristics of a new or resurfacpdvedrunway shall be made with a
continuous friction measuring device using se#tting features
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e) Where the runway is code 1 or 2, measurements of the friction
characteristics of a new or resurfacpdvedrunwayshould bemade with
a continuous friction measuring device using-settting features.

Note Guidance omsurfacefriction characteristicsfonew runway surfaces is
given inICAO Annex 14, Volume Attachment A, Section 7Additional
guidance is included in the ICAO Airport Services Manual (Doc 9137), Part 2.

f) The average surface texture depth of a new surface should be not less than
1.0 mm.

Note 1: Macrotexture and microtexture are taken into consideration in
order to provide the required surface frictiomaracteristics. Guidance on
surface design is given in Annex 14, Volume 1, Attachment A, Section 8.

Note 2: Guidance on methods usedrieasure surface texture is given in
the ICAO Airport Services Manual (Doc 9137), Part 2.

Note 3: Guidance on design and methods for improving surface texture is
given in the ICAO Aerodrome Design Manual (Doc 9157), Part 3.

g) When the surface is groovear scored, the grooves or scorings shall be
either perpendicular to the runway centre line or parallel to non
perpendicular transverse joints, where applicable.

Note: Guidance on methods for improving the runway surface texture is
given in thd CAQAerodome Design Manual (Doc 9157), Part 3.

8.3.9.8 Runway $oulders
a) General

Note: Guidance on characteristics and treatment of runway shoulders is
given in ICAO Annex 14, Volume 1, Attachment A, Section 8, and in the
ICAO Aerodrome Design Manual (Doc 9157), Part 1.

Runway shoulders shall be provided for a runway wherelbee Letter
is D Eor F.

b) Width of runway shoulders

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 thathe overall width of the runway and its shoulders is not
less than:
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A) 60 m where theCode Letteis D or E;

B) 60 m where the code letter is F with two or three engine
aeroplanes; and

C) 75 m where theCode Letteris Fwith four (or more) engine
aeroplanes.

c) Surface of Runwayt®ulders

1) The surface of a runway should&nallbe prepared or constructed
SO as to resist erosion and prevent the ingestion of the surface
material by aeroplane engines.

i) Runway shoulders for code letter F aeroplaskallbe paved to a
minimum overall width of runway and shoulder of 60m.

d) Slopes on Runwayt®ulders

The surface of the shoulder that abuts the runway shall be flush with the
surface of the runway and its transverse slope should not exceede2.5
cent

e) Strength of Runway I$oulders

The portion of aunway shouldebetween the runway edge and a distance
of 30m from the runway centre linsehall be prepared or constructed so as
to be capable, in the event of aaircraft running off the runway, of
supporting the aircraft without inducing structural damage to the
aeroplaneand of supporting ground vehicles which may operate on the
shoulder.

Note: Guidance on strength of runway shoulders is given in the ICAO
Aerodrome Design Manual (Doc 9157), Part 1
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8.3.9.9 Runway Turn Rds

a) General

i) Where the end of a runway is not served by a taxiway or a taxiway
turnaround and where th&€ode Letteiis D, E or F, a runway turn pad
shall be provided to facilitate a 18{kegree turn ofaeroplanes (See
Figure App &..)

Figure App 8L

Typical Turn Paddyout

\[

T

i) Where the end of a runway is not served by a taxiway or a taxiway
turnaround and where th&€ode Letteis A, B or C, a runway turn pad
should be provided to facilitate a 1&@gree turn ofaeroplanes

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

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

iii) The runway turn pad may be located on either the left or right side of
the runway and adjining the runway pavement at both ends of the
runway and at some intermediate locations where deemed necessary.

Note: The initiation of the turn would be facilitated by locating the
turn pad on the left side of the runway, since the left seat is the alorm
position of the piloin-command.
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iv) The intersection angle of the runway turn pad with the runway shall not
exceed 30 degrees.

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

vi) The design of a rwmay turn pad shall be such that, when the cockpit of
the aeroplanefor which the turn pad is intended remains over the turn
pad marking, the clearance distance between any wheel of the
aeroplanelanding gear and the edge of the turn pad shall be not less
than that given by the following tabulation:

Outer main gear wheel span

Up to but not including| 4.5 mup to but | 6 m up to but not| 9 m up to but not
45m not including 6 m| including 9 m including 15 m

1.5m 2.25m 3 mfor 4 nP 4m

a if the turn pad isntended to be used by aeroplanes with a wheel base less tha
m.

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

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

b) Slopes on Runway Turreds

The longitudinal and transverse slopes on a runway turn pad should be
sufficient to prevent the accumulation of water on the surface and facilitate
rapid drainage of surface watefThe slopes should be the saras those

on the adjacent runway pavement surface.

c) Strength of Runway Turndels

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

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

d) Surface of Runway Turnalds
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i) The surface of a runway turn pad shall not have surface irregularities
that may cause damage to aircraftusing the turn pad.

i) The surface of a runway turn pad should be consucted or
resurfacedas to providesurfacefriction characteristicat least equal to
that of the adjoining runway.

e) Shoulders for Runway Turnals

i) The runway turn pads should be provided with shoulders of such width
as is necessary to prevent sack erosion by the jet blast of the most
demandingaeroplanefor which the turn pad is intended, and any
possible foreign object damage to thé&craftengines.

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

i) The strength of runway turn pad shoulders should be capable of
withstanding the occasnal passage of thaircraft it is designed to
serve without inducing structural damage to theroplaneand to the
supporting ground vehicles that may operate on the shoulder.

CARADR- ISSUE 11 (CORRECTED) Page207of 528



AERODROME

APPENDIX 8

8.3.9.10 Runway Fips

a) General

A runway and any associated stopways shall be includadstrip.

b) Length of Runwayt8ps

1)

i)

Except for a runway starter extensioastrip shall extend before the
threshold and beyond the end of the runway or stopway for a distance
of at least:

A. 60 m where theCode Numbeis 2, 3 or 4;

B. 60 m where theCode Numbeis 1 and the runway is an instrument
one;or

C. 30 m where theCode Numbers 1 and the runway is a nen
instrument one.

Where a runway starter extension is provided, a strip shall extend
before the end of a starter extension for the distance specifiedi4nl 3,
width of taxiway strips.

c) Width of Runway 8ips

)

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

A) 140 m where theCode Numbers 3 or 4; and
B) 70 m where theCode Numbers 1 or 2;

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

A strip including a neprecision approach runway shall extend laterally
to a distance of at least:

A) 140 m where theCode Numbers 3 or 4; and
B) 70 m where theCode Nmberis 1 or 2;

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

CARADR- ISSUE 11 (CORRECTED) Page208of 528



AERODROME

APPENDIX 8

iii) A strip including a noimstrument Runwaghall extend on each side of
the centre line of the runway and its extended centre ltheoughout
the length of the strip, to a distance of at least:

A) 75 m where theCode Numbeis 3 or 4;
B) 40 m where theCode Numbeis 2; and
C) 30 m where theCode Numbers 1.

d) Objects on Runwayt8ps

Note: SeeAppendix 1313.26 for information regarding siting of
equipment and installations on runway strips.

1) An object situated on a runway strip which may endargemoplanes
shouldbe regarded as an obstacle and shqualsl far as practicablée
removed.

Note 11 Consideration vil have to be given to the location and design
of drains on a runway strip to prevent damage to an aeroplane
accidentally running off a runway. Suitably designed drain covers may
be required. For further guidance, see the Aerodrome Design Manual
(Doc 915y, Part 1.

Note 21 Where operair or covered storm water conveyances are
installed, consideration will have to be given to ensure that their
structure does not extend above the surrounding ground so as not to be
considered an obstacle. See also Note 8.310.10 f) iii) B).

Note 31 Particular attention needs to be given to the design and
maintenance of an opeair storm water conveyance in order to prevent
wildlife attraction, notably birds. If needed, it can be covered bimnget
or other suitable means Procedures on wildlife management are
specified in PANSerodrones (DOC 9981). Furtheuidance can be
found in the Airport Services Manual (Doc 9137), Part 3.

i) No fixed object, other than visual aids required for air navigabon
those required fo aircraft safety purposes and which must be sited on
the runway strip,satisfying the relevant frangibility requirements of
theseregulations shall be permitted omny part ofa runway stripof a
precision approach runway delineated by the lower edges of the inner
transitional surfaces
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iii) No mobile object shall be permitted on this part of the runway strip
during the use of the runway for landing or ta&#:.

Note: See Appendix 13 faharacteristis of inner transitional surface.

e) Grading of Runwayt8ps

i) That portion of a strip of arnstrument NonPrecision Approach
Runwaywithin a distance of at least:

75 m where theCode Numbeis 3 or 4

from the centre line of the runway and its texded centre line shall
provide a graded area faircraftwhich the runway is intended to serve
in the event of araeroplanerunning off the runway.

i) That portion of a strip of arPrecision ApproactiRunway within a
distance of at least:

105m where the Code Number is 3 or 4

from the centre line of the runway and its extended centre line as
shown in Figure App-8 shall provide a graded area for aircraft which
the runway is intended to serve in the event of an aeroplane running
off the runway

Note: Guidance on grading of a greater area of a strip including a
precision approach runway where the code number is 3 or 4 is given
in ICAO Annex 1¥plumel, Attachment A, Section Bigure App &

Graded Portion of a Strimcluding a Pecisibn ApproachRunway
where the Code Numbeis 3 or 4

75m

[

«—— 300 m—>| |<—300m4>

150 m—>»] } } |«— 150 m—>
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iii) That portion of a strip of amnstrument Runwayvithin a distance of at
least:

40 m where theCode Numbers 1 or 2;

from the centre line of the runway and its extended centre line shall
provide a graded area faircraftwhich the runway is intended to serve
in the event of araeroplanerunning off the runway

Iv) That portion of a strip of a nemstrument Runwayvithin a dstance of
at least:

A) 75 m where theCode Numbeis 3 or 4;
B) 40 m where theCode Numbeis 2; and
C) 30 m where theCode Numbers 1

from the centre line of the runway and its extended centre line shall
provide a graded area faircraftwhich the runway is iended to serve
in the event of araeroplanerunning off the runway.

v) Within the graded area of the runway strip, constructions such as
plinths, runway ends, paved taxiway edges, etc. should be delethalised,
that is, so constructed as to avoid presentinguaidéd vertical face to
aircraft wheels in soft ground conditions in any direction from which an
aircraft is likely to approach. To eliminate a buried vertical surface, a
slope should be provided which extends from the top of the
construction to not lesshan 0.3 m below ground level. The slope
should be no greater than 1:10.

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

vii) That portion of a strip to at lea&0 m beforethe start of a runwayshall
be prepared against blast erosion in order to protecearoplanefrom
the danger of an exposed edge.

viii)Where the areas i8.3.8.19, e), vihave paved surfaces, they should be
able to withstand the occasional passage of the critical aeroplane for
runway pavement design.

Note The aregprovided to reduce the erosive effects of jet blast and
propeller washmay be referred to as a blast pad.
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f) Sbpes on Runwayt8ps

i) Longitudinal $opes

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

A) 1.5percentwhere theCode Numbeirs 4;
B) 1.75percentwhere theCode Numbeis 3; and
C) 2percentwhere theCode Numbeis 1 or 2.

i) Longitudinal Slope Ranges

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

iii) Transverse IBpes

A) Transverse slopes on that portion of a strip to be graded &wall
adequate to prevent the accumulation of water on the surface but
should not exceed:

a. 2.5per centwhere theCode Numbeis 3 or 4; and
b. 3per centwhere theCode Numbeis 1 or 2

except that to facilitate drainage the slope for the first 3 m outward
from the runway, shoulder or stopway edge should be negative as
measured in the direction away from the runway and may be as
great as Jercent

B) The transverse slopes of any portion of a strip beyond that to be
graded should not exceed an upward slope ofp& cent as
measured in the direction away from the runway.

Note 11 Where deemed necessary for proper drainage, an -open
air storm water conveyance may be allowed in the -geeded
portion of a runway strip and should be placed as far as practicable
from therunway.

Note 21 The aerodrome rescue and firefighting (RFF) procedure
would need to take into account the location of ogsn water
conveyances within the negraded portion of a runway strip.
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iv) Strength of Runway t8ps

A) That portion of a strip of amstrument Runwayvithin a distance of
at least:

a. 75 m where theCode Numbeis 3 or 4; and
b. 40 m where theCode Numberis 1 or 2

from the centre line of the runway and its extended centre line shall
be so prepared or constructed as tmnimisehazards arising from
differences in load bearing capacityderoplanesvhich the runway

is intended to serve in the event of aeroplanerunning off the
runway.

B) That portion of a strip containing a ndnstrument Runwayvithin
a distance of at least:

a. 75m where theCode Numberis 3 or 4;
b. 40 m where theCode Numbeis 2; and
c. 30 m where theCode Numbeis 1

from the centre line of the runway and its extended centre line
should be so prepared or constructed asinmimisehazards arising
from differences inoad bearing capacity taeroplaneswhich the
runway is intended to serve in the event of a@roplanerunning off
the runway.

8.3.9.11 Runway End Safety Area
a) General

A Runway End Safety Arshall be provided at each end of a runway
strip.

b) Dimensions oRunway Bd Safety Area

ARunway End Safety Arshall extend froneachend of arunwaystrip
to a distance of at least:

i) 240m where theCode Numbers 3 or 4

i) 120 m where the Code Number is 1 om@d the runway is an
instrument ore; and
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iii) 30 m where the codeumber is 1 or 2 and the runway is a Ron
instrument one

If anArrestingSystemis installed, the above length may be reduced, based
on the design specification of the system, subject to acceptance by the
Authority.

The width of aRunway End Safety Arshall be equal to that of the graded
portion of the associated runway strip.

GMto 8.3.9.11 ajand b): Runway End Safety Areas (RESA)
a) General

1. ARunway End Safety Arshould provide an area long and wide enough,
and suitable to contain overruns and undershoots resulting from a
reasonably probable combination of adverse operational factors. On a
precision approach runway, th&.S localiser is normally the first
upstandirg obstacle, and th&®unway End Safety Arshould extend up
to this facility. In other circumstances and on a4poecision approach or
norrinstrument runway, the first upstanding obstacle may be a road, a
railroad, or other constructed or natural featur&he provision of a
Runway End Safety Arghould take such obstacles into consideration.

2.  Whatever length ofRESAs provided, it is important to ensure that
likelihood of, and potential impacts arising from an overrun are minimised
as far as reasonayplpracticable.

3. It is recognised that achieving the required distance could present
challenges. Therefore, the aim of this guidance is to identify the types of
aerodrome activities that can be undertaken to reduce the likelihood and
consequences of anverrun occurring, and to decide on appropriate
actions and it is suggested that aerodrome operators assess RIEEHA
provisions.

4. The overrun is a complex risk to assess because there are a number of
variables, such as prevailing weather, type of a&aoe, the landing aids
available, runway characteristics and available distances, the surrounding
environment, and human factors. Each of these can have a significant
contribution to the overall hazard; furthermore, the nature of the hazard
and level ofisk should be different for each aerodrome and even for each
runway direction at any one aerodrome. The aerodrome may address
some, and these are included below. Additionally, aircraft operating
procedures may impact but the aerodrome may have little tgbib
influence these. This should not prevent aerodromes from working with
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aircraft operators so that the operations are conducted so as to minimise
the likelihood of an overrun occurring.

5. Noting the requirement forRESA consideration should be giveto
providing an area long enough to contain overruns and undershoots
resulting from a reasonably probable combination of adverse operational
factors. Therefore, aerodromes should try to maximise the lendRESA
available on all applicable runways. Wheonsidering th&RESAlistance
required for individual circumstances, aerodromes operators should take
into account factors, such as:

I) the runway length and slope, in particular the general operating
lengths required for takeff and landing versus the mway
distances available, including the excess of available length over
that required;

i) current RESAprovision (length and widtly how much theRESA
complies with the required distance) and options to increase or
improve this;

iii) the nature and location of any hazard beyond the runway end,
including the topography and obstruction environment in and
beyond theRESAnNd outside the runway strip;

iv) the type of aeroplane and level of traffic at the aerodrome, and
actual or proposed chaes to either;

v) aircraft performance limitations arising from runway amESA
length ¢ high performance aircraft, operating at high loads and
speeds have greater length requirements than smaller,- low
performance aircraft, the relationship between requitealanced
field length and available distances;

vi) navigation aids available (instrument or visuaf an ILSis only
available on one runway direction, a downwind approach and
landing may be necessary in poor weather) and the availability of
vertical guidace;

vii) friction and drainage characteristics of the runway, which impact on
runway susceptibility to surface contamination and aeroplane
braking action;

viii) traffic density, which may lead to increased pressure to vacate so
increased speed;
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ix) aerodrome weather pigerns, including wind shear;

X) aerodrome overrun history; and

xi) overrun / undershoot causal factors.

b) Assessment dRunway End Safety Areas

The RESAassessment should help the aerodrome operator identify the
hazards and appropriate actions to reduce the risk. A range of measures
may be available, singly or in combination, to reduce the risks of an
overrun occurring or becoming an accident. Measuregdiat reducing

the likelihood of an overrun/undershoot include:

I) improving runway surfaces and friction measurement, particularly
when the runway is contaminated know your runways and their
condition and characteristics in precipitation;

i) ensuring that acurate and ugo-date information on weather, the
runway state and characteristics, is notified and passed to flight
crews in a timely way, particularly when flight crews need to make
operational adjustments;

i) AYLINRPGAY 3 |y | SNERNRYS, reYordiig, 3SY Sy

prediction and dissemination of wind data, including wind shear,
and any other relevant weather information, particularly when it is

I AAIAYAFAOLIYG FSIFGdzNBE 2F Iy | SNRPR

iv) upgrading visual and instrument landing aids to ioye the
accuracy of aeroplane delivery at the correct landing position on
runways (including the provision of instrument landing approach
systems, location of aiming point and harmonisation ViAfP¥

v) formulating, in consultation with aeroplane operators, adverse
weather and any other relevant aerodrome operating procedures or
restrictions, and promulgating such information appropriately; and

vi) working with aircraft operators to optimise the operation.

Combined with this, measures may be considered that would reduce the
severity of the consequences should an event occur. Wherever
practicable, aerodrome operators should seek to optimiseRIEEAThis

may be achieved through a combination of:
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i) relocation, shifting or realignment of the runway it may be
possible to construct additional pavement at the start of talkke
end to make more pavement available to retain the declared
distances. The start and end of declared distances can be moved
towards the @wnwind (start of takeoff) end, thereby retaining the
declared distance and creating space for a loriRESA

i) in the case where undershoBESAs limited and the runway has a
displaced landing threshold, examine whether the threshold can be
moved (downwnd) to increase th&ES/And/or runway length;

i) reducing runway declared distances in order to provide the
necessanRESAnay be a viable option where the existing runway
length exceeds that required for the existing or projected design
aircraft. If the tale-off distance required for the critical aircraft
operating at the aerodrome is less than the také distance
available, there may be an opportunity to reduce the relevant
runway declared distances;

Iv) increasing the length of RESAand/or minimising thebstruction
environment in the area beyond tiRESAMeans to increase the
RESAprovision include land acquisition, improvements to the
grading, realigning fences or roads to provide additional area;

v) installing suitably positioned and designed arrestsygtems, to
supplement or as an alternative tdRESAvhere an equivalent level
of safety is demonstrated;

vi) improving the slopes in tHRESA0 minimise or remove downward
slopes; and

vii) providing pavedRESAvith known friction characteristics.

A runway meant for takeff and landing in both directions should have
two RESAsextending for the required distance beyond the end of the strip
extending from the runway end. Depending of the position of the
threshold on a runway, th®ESAelated to the reverse runway should
protect aircraft undershooting the threshold. Assessments of overruns
and undershoots have shown that the likelihood of an undershoot is
approximately four times less than for an overrun. Additionally, the
undershoot rée shows that the likelihood of an event is further reduced
by the availability of precision approach aids, especially those with
vertical guidance. Therefore, on a precision approach runway
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consideration may include whether to reduce the minimum lengRESA
towards the length of the runway strip before the runway.

4. It is recognised that improvinRESAss often difficult. However, it is
important to note that incremental gains should be obtained wherever
possible, as any gain is valuable. Therefardegnever a runway project
involves construction, consideration should also be given to improving the
RESA

5. RESArovision should be considered by the local runway safety team.

The above lists are not in any particular order, are not exhaustivk, an
should complement action by aeroplane operators and designers.

c) Arresting systems oRunway End Safety Areas

1. In recent years, recognising the difficulties associated with achieving a
standard Runway End Safety ArdRESAat all aerodromes, resedrc
programmes have been undertaken on the use of various materials for
arresting systems. Furthermore, research programmes have been
undertaken to evaluate and develop arrestor systems using engineered
materials. This research was driven by the recognitiahmany runways
where natural obstacles, local development, and/or environmental
constraints inhibit the provision &ESAead to limited dimensioRESAs
Additionally, there had been accidents at some aerodromes where the
ability to stop an overrunngn aeroplane within theRESAwvould have
prevented major damage to aeroplane and/or injuries to passengers.

2. Research programmes, as well as evaluation of actual aircraft overruns
into arresting systems, have demonstrated that the performance of some
arresting systems can be predictable and effective in arresting aircraft
overruns.

3. Arresting system designs should be supported by a validated design
method that can predict the performance of the system. The design
method should be derived from fietd laboratory tests. Testing may be
based either on passage of an actual aircraft or an equivalent single wheel
load through a test bed. The design should consider multiple aircraft
parameters, including but not limited to allowable aircraft gear loads,
gear configuration, tire contact pressure, aircraft centre of gravity, and
aircraft speed. The model should calculate imposed aircraft gear loads, g
forces on aircraft occupants, deceleration rates, and stopping distances
within the arresting system. Any rebnd of the crushed material that
may lessen its effectiveness, should also be considered.

4. Demonstrated performance of an arresting system can be achieved by a
validated design method which can predict the performance of the
system. The design and pemmance should be based on the type of
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aircraft anticipated to use the associated runway that imposes the
greatest demand upon the arresting system. The system design should be
based on a critical (or design) aircraft which is defined as aircraft using
the associated runway that imposes the greatest demand upon the
arresting system. This is usually but not always, the heaviest/largest
aircraft that regularly uses the runway. Arresting system performance is
dependent not only on aircraft weight but landiggar configuration and

tire pressure. All configurations should be considered in optimising the
arresting system design. The aerodrome operator and arresting system
manufacturer should consult regarding the selection of the design aircraft
that should optinise the arresting system for a particular aerodrome.

5. The information relating to the provision oRainway End Safety Araad
the presence of an arresting system should be published iAlfPand
information/instructions promulgated to local runway safety teams and
others to promote awareness in the pilot community.

6. Additionalinformation is given in th&CAODoc9157, aerodrome design
manual, PARTL, runways.

d) Objects on Runway End 8gfAreas

Note: SeeAppendix 13, 13.2.6or information regarding siting of
equipment and installations dRunway End Safety Areas

An object situated on a Runway End Safety Area which may endanger
aircraft shall be regarded as an obstacle and shall meowed unless
otherwise approved by the Authority.

e) Clearing and Grading of Runway End Safety Areas

A Runway End Safety Arshall provide a cleared and graded area for
aeroplaneswhich the runway is intended to serve in the event of an
aeroplaneundershooting or overrunning the runway.

GMto 8.3.9.11e): Clearingand grading Of Runway End Safety Areas

The surface of the ground in tRanway End Safety Ardaes not need
to be prepared to the same quality as the runway strip. (refer to 8.3.9.11
f) for the strength of RES&)opes orRunway End Safety Arga
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i) General

The slopes of Runway End Safety Arehall be such that no part of the
Runway End Safety Argeenetrates the approach ofakeoff Climb
Surface

i) LongitudinalSopes

The longitudinatlopes of &Runway End Safety Arghall not exceed a
downward slope of Per cent Longitudinal slope changes shall be as
gradual as practicable and abrupt changes or sudden reversals of slopes
avoided.

lii) Transverse IBpes

The transverse slopes ofRrunwayEnd Safety Areshall not exceed an
upward or downward slope ofercent Transitions between differing
slopes shall be as gradual as practicable.

f) Strength of Runway End Safety Area

A Runway End Safety Area shall be so prepared or constructed as to
reduce the risk of damage to an aeroplane undershooting or
overrunning the runway, enhance aeroplane deceleration and facilitate
the movement of rescue and firefighting vehicles.

Note: Gudance on the strength of Runway End Safety Aresagiven
in the ICAO Aerodrome Design Manual (Doc 9157), Part 1.

8.3.9.12 Clearways

Note 1: The inclusion of detailed specifications for clearways is not intended to
imply that a clearway has to be provided.

Note 2 Where clearways are provided in conjunction with precision approach
runways, Aerodrome Operators should also take cognisance of the physical
requirements of a radio altimeter operating area

a) Location of @zarways
The origin of a clearway shall bethe end of theTakeoff Run Available
b) Length of zarways

The length of a clearway shall not exceed half the length of #ieoff Run
Available
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c) Width of Qearways

A clearway shall extend lateraliy each side of the extended centre line
of the runway, tao a distance of at least

a) 75 mfor instrument runways; and

b) Half of the width of the runway strip for neinstrument runways.

d) Slopes on @arways

1) The ground in a clearway shall not project abovplane having an
upward slope of 1.2%er cent, the lower limit of this plane being a
horizontal line which:

A) is perpendicular to the vertical plane containing the runway centre
line; and

B) passes through a point located on the runway centre line at the end
of the Takeoff Run Available

Note: Because of transverse or longitudinal slopes on a runway,
shoulder or strip, in certain cases the lower limit of the clearway
plane specified above may be below the corresponding elevation of
the runway, shoulder or sfr. It is not intended that these surfaces
be graded to conform with the lower limit of the clearway plane nor
is it intended that terrain or objects which are above the clearway
plane beyond the end of the strip but below the level of the strip be
removedunless it is considered they may endargemoplanes

i) Abrupt upward changes in slope shall be avoided when the slope on the
ground in a clearway is relatively small or when the mean slope is
upward. In such situations, in that portion of the clearwaythin a
distance of 22.5 m or half the runway width whichever is greater on
each side of the extended centre line, the slopes, slope changes and the
transition from runway to clearway shall generally conform with those
of the runway with viich the clearwsg is associated.

e) Objects on Clearways

Note: See Appendix 13, 13.2.6 for information regarding siting of
equipment and installations dRunway End Safety Areas

An object situated on a clearway which may endaraggoplanesn the air
shall be regarded aan obstacle and shall be removed.
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8.3.9.13 Stopways

Note I The inclusion of detailed specifications for stopwiaythis sectioris not
intended to imply that a stopway has to be providd@AO Annex 14, Volume 1,
Attachment A, Section 2, proveliaformation anthe use of stopways.

Note 2 Where stopways are pwided in conjunction with precision approach
runways, Aerodrome Operators should also take cognisance of the physical
requirements of a radio altimeter operating area

a) Width of Sopways
A stopway shall have the same width as the runway with which it is

associated.
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b) Slopes on ®pways

d)

Slopes and changes in slope on a stopway, and the transition from a runway
to a stopway, should comply with the specificationéduse 8.3.%or the
runway with which the stopway is associated except that:

i) the limitation inClauseB.39.1 of a 0.8per centslope for the first and
last quarter of the length of a runway need not be applied to the
stopway; and

i) at the junction of the stopway and runway and along the stopway the
maximum rate of slope change may be pe3 centper 30 m (mnimum
radius of curvature of 1,000 m) for a runway where th€ode Number
is 3 or4.

Strength of $opways

A stopway shall be prepared or constructed so as to be capable, in the event
of an abandoned takeff, of supporting theaircraft which thestopway is
intended to serve without inducing structural damage to tiecraft

Surface of ®pways

The surface of pavedstopway shall be so constructed resurfacedas to
providesurfacefriction characteristics at or above thosé the associated
runway when the stopway is wet.

8.3.9.14 Radio Altimeter Operating Aea

a)

b)

General

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

Length of the area

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

Width of the area

A radio altimeter operating area should extend laterally, on each side of the
extended centre line of the runway, to a distance of 60 m.
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d) Longitudinal slope changes

On a radio altimeter opetting area, slope changes should be avoided or
kept to a minimum. Where slope changes cannot be avoided, the slope
changes should be as gradual as practicable and abrupt changes or sudden
reversals of slopes avoidedhe rate of change between two conseive

slopes shall not exceedgar centper 30 m.

Note: Guidance on radio altimeter operating area is given in Attachment
A, Section 4.3, and in tHEAOManual of AHWeather Operations, (Doc
9365), Section 5.2. Guidance on the use of radio altimetgiven in the
PANSOPS, Volume II, Part I, Section 1.

8.4 TAXIWAYS

Note 1: Unless otherwise indicated the requirements in this section are applicable to
all types of taxiways.

Note 2: See section 11.4.3 for a standardized scheme for the nomenclataxawvafys
which may be used to improve situational awareness and as a part of an effective
runway incursion prevention measure

8.4.1 General

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

Note: Guidance on layout arstlandardized nomenclature of taxiways is given in the
Aerodrome Design Manual (9157), Part 2

8.4.1.2 Sufficient entrance and exit taxiways for a runway shall be provided to expedite the
movement ofaircraftto and from the runway and provision of rapid exit taxysa
considered when traffic volumes are high.

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

Outer main geawheel span

Up to but not 4.5 mup to butnot | 6 m up to but not 9 m up to but not
including 4.5 m including 6 m including 9 m including 15 m
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3 nP
1.5m 2.25m 4 nf 4m

a. On straight portions.

b. On curved portions if the taxiway is intended toused by aeroplanes with a whe
base less than 18 m.

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

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

8.4.2 Width of Taxiways

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

Outer main gear wheel span

9 m up to but not

Up to but not 4.5 m up to but not 6 m up tobut not _ :
including 15 m

including 4.5 m including 6 m including 9 m
7.5m 10.5m 15m 23 m

8.4.3 Taxiway @rves

Changes in direction of taxiways should be as few and small as posEidaadii of

the curves shall be compatible with the manoeuvring capability and normal taxiing
speeds of thaiircraftfor which the taxiway is intendedThe design of the curve shall
be such that, when the cockpit of thercraft remains over the taxiwagentre line
markings, the clearance distance between the outer main wheels oéitleeaft and

the edge of the taxiway shall not be less than those specifipaiagraph8.4.1.3

Note 1: An example of widening taxiways to achieve the wheel clearanciespés
illustrated in Figuré\pp 87. Guidance on the values of suitable dimensions is given in
the ICAO Aerodrome Design Manual (Doc 9157), Part 2.

Note 2: The location of taxiway centre line markings and lights is specified in
paragraphsAppendix 2, 12.8.2.1 and Appendix 9, 9.18.12

Note 3: Compound curves may reduce or eliminate the need for extra taxiway width.
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Figure App 87

Taxiway Curve

Location of taxiway centre line
markings (see App12: 12.8.2.1) ——

Location of taxiway centre line
lights ([see App 9:9.18.4) P

T Xf2
Taxiway width *
(see App 8:8.4.2) I - - -

Minimum wheel clearance
see App 8:8.4.3)

Extra
taxiway
width

The figure shows an example of taxiway widening to
achieve the specified wheel clearance on taxiway
curves (see App 8: 8.4.3). Guidance material on suitable
dimensions is given in the ICAO Aerodreme Design
Manual (Doc 9157) Part 2.

8.4.4 Junctions andrtersections

To facilitate the movement o#ircraft, fillets shall be provided at junctions and
intersections of taxiways with runways, aprons and other taxiwdyse design of the
fillets shall ensure that the minimum wheel clearances specificdlanse8.4.1.3are
maintained wheraircraftare manoeuvring through the junctions or intersections.

8.4.5 Taxiway Minimum Separation iStances

The separation distance between the centre line of a taxiway and the centre line of a
runway, the centre line of a parallel taxiway or an object should not ketlen the
appropriate dimension specified in Table Agfp.

GM to 8.4.5: Taxiway Minimum Separation Distances

ILS and MLS installations may also influence the location of taxiways due to
interferences to ILS and MLS signals by a taxiing or stopped titofafmation on
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critical and sensitive areas surrounding ILS and MLS installations is contained in ICAO
Annex 10, Volume I, Attachments C and G (respectively).

The separation distances of TaBlpp8-1, column 10, do not necessarily provide the
capabilty of making a normal turn from one taxiway to another parallel taxiway.
Guidance for this condition is given in the ICA@rodrome Design Manual (Doc 9157),
Part 2 Taxiways, Aprons and Holding Bays

The separation distance between the centre line of an aircraft stand taxilane and an
object shown in Table Appl8 column(13), may need to be increased when jet exhaust
wake velocity may cause hazardous conditions for ground servicing.

Table App &1
Taxivay Minimum Separation Btances
Distance between taxiway centre line and runway centre line Taxiway | Taxiway, Aircraft | Aircraft
centre other than stand stand
Instrument Runways Non-Instrument Runways line to aircraft taxilane | taxilane
Code Number Code Number taxiway stand centre centre
centre taxilane, line to line to
line centre line | aircraft object
(m) to object stand (m)
Code 1 2 3 4 1 > 3 4 (m) taxilane
Letter centre
line
(m)
@) @ | O (4) ©) ©) @) ® © (10) (11 12 (13)
A 775 | 775 - - 375 | 475 - - 23 155 195 12
B 82 82 - - 42 52 87 - 32 20 28.5 16.5
C 88 88 158 158 48 58 93 93 44 26 40.5 225
D - - 166 166 - - 101 101 63 37 59.5 335
E - - 1725 | 1725 - - 107.5 | 1075 76 435 72.5 40
F - - 180 180 - - 115 115 91 51 87.5 475

Note 11 The separation distances shown in columns (2) to (9) represent ordinary combinations of
runways and taxiways.

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

Note 31 The separation distances, as prescribed in Table Appn8y have tde increased on

taxiway curves to accommodate the wing sweep of the critical aeroplane or on dual parallel taxiways
when, as for example, used as bypass taxiways.
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8.4.6 Slopes on @xiways

8.4.6.1 Longitudinal $opes

The longitudinal slope of a taxiway should not exceed:
a) l.5percentwhere theCode Letteis C, D, E or F; and
b) 3percentwhere theCode Letters A or B.
8.4.6.2  Longitudinal Slope kanges

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

a) 1 percentper 30 m (minimm radius of curvature of, 800 m) where the
Code Letteis C, D, E or F; and

b) 1 percentper 25 m (nmimum radius of curvature of,200 m) where the
Code Letters A or B.

8.4.6.3 Sight Dstance

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

a) 3 m above the taxiway, it will be possible to see the whole surface of the
taxiway for a distance of at least 300 m from that point, where Guxle
Letteris C, D, E or F;

b) 2 m above the taxiway, it will be possible to see the whole surface of the
taxiway for a distance of at least 200 m from that point, where Gule
Letteris B; and

c) 1.5 m above the taxiway, it will be possible to see the wisoldace of the
taxiway for a distance of at least 150 m from that point, where Gule
Letteris A.

8.4.6.4 Transverse IBpes

The transverse slopes of a taxiway shall be sufficient to prevent the accumulation
of water on the surface of the taxiway but shall nateed:
a) l.5percentwhere theCode Letteis C, D, E or F; and

b) 2 percentwhere theCode Letters A or B.

CARADR- ISSUE 11 (CORRECTED) Page2290f 528



AERODROME

8.4.7

8.4.8

8.4.8.1

8.4.8.2

8.4.9

8.4.9.1

APPENDIX 8
Note: Sed.6.4regarding transverse slopes on an aircraft stand taxilane.
Strength of Bxiways

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

Note: Guidance on the relation of the strength of taxiways to the strength of
runways is given in the ICAO Aerodrome Design Manual (Doc 9157), Part 3.

Surface of axiways

The surface of a taxiway shall not have irfegiies that cause damage torcraft
structures.

The surface of pavedtaxiway shall be so constructed resurfacedas o provide
suitable surfacdriction characteristics

Rapid Exit &xiways

Note: The following specifications detail requirements particular to rapid exit
taxiways. SedCAO Annex 14, Volume 1, ChapterFjure 33. General
requirements for taxiways also apply to this type of taxiway. Guidance on the
provision, location andiesign of rapid exit taxiways is included in the ICAO
Aerodrome Design Manual (Doc 9157), Part 2.

A rapid exit taxiway shall be designed with a radius of-tffrcurve of at least:
a) 550 m where theCode Numbeis 3 or 4; and
b) 275 m where theCode Numbeis 1 or 2;
to enable exit speeds under wet conditions of:
c) 93 km/h where theCode Numbers 3 or 4; and
d) 65 km/h where theCode Numbers 1 or 2.

Note: The locations of rapid exit taxiways along a runway are based on
several criteria described in the ICA€odrome Design Manual (Doc 9157),
Part 2, in addition to different speed criteria.
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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
recogniton of the entrance and turoff onto the taxiway.

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

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

Taxiways on Bdges

The width of that portion of a taxiway bridge capable of supporéiagplanesas
measured perpendicularly to the taxiway cemtiine, shall not be less than the
width of the graded area of the strip provided for that taxiway, unless a proven
method of lateral restraint is provided which shall not be hazardouadooplanes

for which the taxiway is intended.

Access shall be praed to allow rescue and firefighting vehicles to intervene in
both directions within the specified response time to the largestraftfor which
the taxiway bridge is intended.

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

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 aifcraft
approaching the bridge.

TAXIWAYHOULDERS

Straight portions of a taxiway where ti@ode Letters C, D, E or F shall be provided
with shoulders which extend symmetrically on each side of the taxiway so that the
overall width of the taxiway and its shoulders on straight portions is not less than:

a) 44m where theCode Letters F
b) 38m where theCode ktter is E
c) 34m where theCode Letteis D

d) 25 m where theCode Letteis C
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On taxiway curves and on junctions or intersections where increased pavement is
provided, the shoulder width shall be not less than that on the adjacent straight
portions of the taxvay.

When a taxiway is intended to be used by turbamginedaeroplanesthe surface
of the taxiway shoulder shall be so prepared as to resist erosion and the ingestion
of the surface material bgircraftengines.

If the taxiway is intended to serve coéfeaircraft or an aircraft with engines that
overhang the shoulders, the inner most 3 metres shall be sealed.

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

WIDTH OHAXIWAYSTRIPS

8.4.13.1  Ataxiway strip ball extend symmetrically on each side of the centre

8.4.14

8.4.15

line of the taxiway throughout the length of the taxiway to at least the
distance from the centre line givenfrableApp 81, column 11.

OBJECTS OMAXIWAYSTRIPS

Note: Sed\ppendix 13, 13.2.8r information regarding siting of equipment and
installations on taxiway strips.

The taxiway strip shall provide an area clear of objects which may endanger taxiing
aircraft

Note: Consideration will have to be given to the location and design of drains on a
taxiway strip to prevent damage to an aeroplane accidentally running off a
taxiway. Suitably designed drain covers may be required.

GRADING OFAXIWAYSTRIPS

The centre prtion of a taxiway strip shall provide a graded area to a distance from
the centre line of the taxiway of at least:

a) 22 m where the OMGWS is 9 m up to but not including 15 m where the code
letter is F;

b) 19 m where the OMGWS is 9 m up to but not including 15 m where the code
letter is E;
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c) 18.5 m where the OMGWS is 9 m up to but not including 15 m where the
code letter isD;

d) 12.5m where the OMGWS is 6 m up to but not including 9 m

e) 11 m wherethe OMGWS i4.5 m up to but not including 6m;

f) 10.25 m where the OMGWS is up to but not including 4.5 m.
S OPES ONAXIWAYSTRIPS

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

a) 2.5percentfor strips where theCode Letteis C, D, E or F
b) 3 percentfor strips of taxiwaysvhere theCode Letters A or B

the upward slope being measured with reference to the transverse slope of the
adjacent taxiway sdiace and not the horizontalThe downward transverse slope
shall not exceed per centmeasured with reference to the horizontal.

The transverse slopes on any portion of a taxiway strip beyond that to be graded
should not exceed an upward or downward stapf 5per centas measured in the
direction away from the taxiway.

Note 11 Where deemed necessary for proper drainage, an @estorm water
conveyance may be allowed in the rgraded portion of a taxiway strip and would
be placed as far as practicadirom the taxiway.

Note 21 The aerodrome RFF procedure would need to take into account the
location of operair storm water conveyances within the ngraded portion of a
taxiway strip

HoLDINABAYS RUNWAY¥HOLDINAPOSITIONINTERMEDIATIHOLDINGAPOSITIOSANDROAD
HOLDINAPOSITIONS

General
Holding bay(s) should be provided when the traffic density is medium or heavy.
A runwayholding position or positions shall be established:

a) on the taxiway, at the intersection of a taxiway and a runway; and
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b) at an intesection of a runway with another runway when the former runway
is part of a standard taxbute.

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

8.5.1.4  Anintermediate Holding Positioshould be established on a taxiway at any point
other than a runwayholding position where it is desirable to define a specific

holding limit.

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

Table App8-2

Minimum Distance from the Runway Centre Line to a Holding Bay, Runway
Holding Position or RoatHolding Position

Code Number

Type of Runway 1 2 3 4
Norrinstrument 30m 40m 75m 75m
Non-Precision 0m 40 m 75 m 75 m
approach
Precision approach 60 P 60 b 90 b 90 b
Category |
Preusm_napproach i i 90 b 90 b
categories Il & 111
Takeoff runway 30m 40 m 75m 75m

a) If a holding bay, runwaolding position or roadholding position is at a lower

elevation compared to the threshold, the distance may be decreased 5 m for every
metre the bay or holding position is lower than the threshold, contingent upon not
infringing the Inner Transitional Surface.

b) This distance may need to be increased to avoid interference with radio navigation aids,
particularly the glide path and localizer facilities. Information on critical and sensitive
areas of ILS and MLS is contained in ICA@ADO (Aeronautical Communications),
Volume I, Attachments C and G respectively.
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Note I The distance of 90 m f@ode NumbeB or 4 is based on an aircraft with a tail
height of 20 m, a distance from the nose to the highest part of the tail of 52.7 m and a
nose height of 10 m holding at an angle of 45° or more with respect to the runway
centre line, being clear of th®bstacleFree Zoneand not accountable for the
calculation of OCA/H.

Note 2 The distance of 60 m f@@ode Numbe® is based on an aircraft with a tail
height of 8 m, a distance from the nose to the highest part of the tail of 24.6 m and a
nose height of 5.2 m hdihg at an angle of 45° or more with respect to the runway
centre line, being clear of ti@bstacle Free Zone

Note 3: For code number 4 where the width of the inner edge of the inner approach
surface is more than 120m, a distance greater than 90m mayebessary to ensure
that a holding aircraft is clear of the obstacle free zone. For examplistance of 10

m is based on an aircraft with a tail height of 24 m, a distance from the nose to the
highest part of the tail of 62.2 m and a nose height®fm holding at an angle of 45°

or more with respect to the runway centre line, being clear ofdhstacle Free Zone

8.5.2 Location

8.5.2.1  The distance between a holding bay, runwetding position established at a
taxiway/runway intersection or roatiolding position and the centre line of a
runway shall be in accordance with Table Agp &nd, in the case of a precision
approach runway, such that a holding aircraft or vehicle will not interfere with the
operation of radio navigation aids penetrate the inne transitional surface

Note: Guidance for the positioning of runwhaplding positions is given in the
Aerodrome Design Manual (DOC 9157), Part 2.

8.5.2.2 At elevations greater than 700 m (2 300 ft) the distance of 90 m specified in Table
App 82 for a precision approach runway code number 4 should be increased up
to an elevation of 2 000 m (6 600 ft); 1 m for every 100 m (330 ft) in excess of 700
m (2 300 ft).

8.5.2.3 If a holding bayrunway-holding position or roagholding position for a precision
approach runway code number 4 is at a greater elevation compared to the
threshold, the distance specified in Table App $hould be further increased 5 m
for every metre the bay or position is higher than the threshold.

8.5.2.4  The location of a runwakolding positon established in accordance wi@lause
8.5.1.3shall be such that a holding aircraft or vehicle will not infringebstacle
Free ZongApproach Surfacélakeoff Climb Surfacer ILS/MLS critical/sensitive
area or interfere with the operation of radimavigation aids.
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8.6 APRONS
8.6.1 General

8.6.2

8.6.3

8.6.4

8.6.4.1

8.6.4.2

Aprons shall be providedhere necessaryo permit the on and offloading of
passengers, cargo or mail as well as the servicing of aircraft without interfering with
the aerodrome traffic.

Size of Arons

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

Strength of Arons

Each part of an apron shall be capable of withstanding the traffic of the aircraft it
Is intended to serve, due considei@ being given to the fact that some portions

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

Slopes on Arons

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

On an aircraft stand the maximum slope shall not excepdrtent
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8.6.5 Clearance 3tanceson Aircraft $ands

Note: The safety objective of clearance distances on aircraft stands is to provide
safe separation between an aircraft using the stand and any adjacent building,
aircraft on another stand and other objects

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

Code Letter Clearance
A 3m
B 3m
C 4.5 m
D 7.5m
E 7.5m
F 7.5m

8.6.5.2 Where theCode Letteiis D, E or F, these clearances may be reduced at a stand
provided with azimuth guidance by a visual docking guidance system provided that
the aircraft stand is a power jpush back configuratiarThe clearance distanse
shall not be less than:

a) 2m between any fixed passenger bridge, and the nose of an airoraft

b) 3.75m between any objectirfcludingother aircraft) and the aircraft over any
portion of the stand, provided that all obstacles are clear of the engine
ingestion danger area.

GM Appendix 8, 8.6.5 Clearance Distances on Aircraft Stands

a) Reduced separatioon the stands possible where azimuth guidance by a visual
docking guidance system is provided, in combination with additional mitigation
measures, sucas:

b) good condition of all apron marking and signage;

c) maintenance of visual docking systems.
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d) Aircraft stands where reduced clearance distances apply should be identified
and the information published in the AIP.

e) Any aircraft passing behind an aircratinged on an aircraft stand should keep
the required clearance distances defined in Table App 8

8.7 ISOLATEBIRCRAFIPARKINAPOSITIONS

Note: See Chapter 4, 4.12 for requirements
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AERODROMHGHTING

GENERAL
Lights which may Endanger the Safety afckaft

A nonaeronautical ground light near an aerodrome which might endanger the
safety of aircraft shall be extinguished, screened or otherwise modified so as to
eliminate the source of danger.

Laser Emissions which may Endanger the SafetyiofrAft

To protect the safety of aircraft against the hazardous effects of laser emitters, the
following protected zones shall be established around aerodromes:

a) a laserbeam free flight zone (LFFZ)

b) alaserbeam critical flight zone (LCFZjhd

c) alaserbeam sensitive flight zone (LSFZ)
Lights which may Causeo@fusion

A nonraeronautical ground light which, by reason of its intensity, configuration or
colour, might prevent, or cause confusion in, the clear interpretation of
aeronautical ground lights shall be extinguished, screened or otherwise modified
S0 as to elimina such a possibilityln particular, attention should be directed to

a nonraeronautical ground light visible from the air within the areas described
hereunder:

a) Instrument Runway Code Numbed#:

1 within the areas before the threshold and beyond the endtloé
runway extending at least 800 m in length from the threshold and
runway end and 750 m either side of the extended runway centre line
in width.

b) Instrument Runway Code Numbe?R or 3:

1 asin a), except thahe length should be at least@0 m.
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c) Instrument Runway Code Numbef; and Nonlnstrument Runway
1 within the approach area.
Elevated Approachights

Elevated approach lights and their supporting structures shall be frangible except
that, in that portion of the approach lighting system beyond 3@0from the
threshold:

a) where the height of a supporting structure exceeti2m, the frangibility
requirement shall apply to the top 12 m only; and

b) where a supporting structure is surrounded by AHoangible objects, only
that part of the structure that exteds above the surrounding objects shall
be frangible.

When an approach light fixture or supporting structure is not in itself sufficiently
conspicuous, it shall be suitably marked.

Elevated Ights

Elevated runway, stopway and taxiway lights shall be frangibheir height shall
be sufficiently low to preserve clearance for propellers and for the engine pods of
jet aircratft.

Surface Ights

Light fixtures inset in the surface of runways, stopwagsiways and aprons shall
be so designed and fitted as to withstand being run over by the wheels of an
aircraft without damage either to the aircraft or to the lights themselves.

The temperature produced by conduction or radiation at the interface betwaren
installed inset light and an aircraft tire should not exceed 160°C duringariiie
period of exposure.

Note: Guidance on measuring the temperature of inset lights is given in the ICAO
Aerodrome Design Manual (Doc 9157), Part 4.

Light Intensity andGControl

Note: In dusk or poor visibility conditions by day, lighting can be more effective
than marking. For lights to beffective in such conditions or in poor visibility by
night, they must be of adequate intensifjo obtain the required intensiti,will
usually be necessary to make the light directional, in which case the arcs over
which the light shows will have to laelequate and so orientated as to meet the
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operational requirements. The runway lighting system will have to be considered
as a whae, to ensure that the relative light intensities are suitably matched to
the same end. (SEAO Annex 14, VolumeAttachment A, Section 1é6nd the
ICAQAerodrome Design Manual (Doc 9157), Part 4).

The intensity of runway lighting shall be adequatetfed minimum conditions of
visibility and ambient light in which use of the runway is intended, and compatible
with that of the nearest section of the approach lighting system when provided.

Note: While the lights of an approach lighting system may begifer intensity

than the runway lighting, it is good practice to avoid abrupt changes in intensity
as these could give a pilot a false impression that the visibility is changing during
approach.

Where a highintensity lighting system is provided, a sui@mtensity control shall

be incorporated to allow for adjustment of the light intensity to meet the prevailing
conditions. Separate intensity controls or other suitable methods shall be provided
to ensure that the following systems, when installed, cda@& operated at
compatible intensities:

a) approach lighting system;

b) runway edge lights;

c) runway threshold lights;

d) runway end lights;

e) runway centre line lights;

f) runwayTouchdownZone lights; and

g) taxiway centre line lights.
On the perimeter of and within the ghlse defining he main beam as shown in
FigureApp 918 to App 927, the maximum light intensity value shall not be greater

than three times the minimum light intensity value measured in accordance with
this Appenak, collective notes for Figurepp 318to App 928, Note 2.

On the perimeter of and within the rectangle defining the main beam as shown
FigureApp 929to App 937, the maximum light intensity value shall not be greater
than three times the minimum light intensity value measured in accordantie w
this Appendix, collective notes for Figure App®o App 938, Note 2.
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BVERGENCMGHTING
Application

At an aerodrome provided with runway lighting and without a secondary power
supply, sufficient emergency lights shall be conveniently availablmdtallation
on at least the primary runway in the event of failure of the normal lighting system.

Note: Emergency lighting may also be useful to mark obstacles or delineate
taxiways and apron areas.

Location

When installed on a runway the emergenmghts shall, as a minimum, conform to
the configuration required for a nemstrument Runway

Characteristics

The colour of the emergency lights should conform to the colour requirements for
runway lighting, except that, where the provision of coloureghts at the
threshold and the runway end is not practicable, all lights may be variable white or
as close to variable white as practicable.

AERONAUTICABEACONS
Application

Where operationally necessary as determined by the Authority an aerodrome
beaconor an identification beacon shall be provided at each aerodrome intended
for use at night.

The operational requirement shall be determined having regard to the
requirements of the air traffic using the aerodrome, the conspicuity of the
aerodrome featuresn relation to its surroundings and the installation of other

visual and norvisual aids useful in locating the aerodrome

Aerodrome RBacon

An aerodrome beacon shall be provided at an aerodrome intended for use at night
if one or more of the following contibns exist:

a) aircraft navigate predominantly by visual means;

b) reduced visibilities are frequent; or

CARADR- ISSUE 11 (CORRECTED) Page242of 528



AERODROME

9.34

9.3.5

9.3.6

9.3.7

9.4

94.1

9.4.2

9.4.3

APPENDIX 9

c) it is difficult to locate the aerodrome from the air due to surrounding lights
or terrain.

Location

The aerodrome beacoshall be located on or adjacenttioe aerodrome in an area
of low ambient background lighting.

The location of the beacon shall be such that the beacon is not shielded by objects
in significant directions and does not dazzle a pilot approaching to land.

Characteristics

The aerodrome beam shall show either coloured flashes alternating with white
flashes, or white flashes onlyrhe frequency of total flashes shall be from 20 to 30
per minute. Where used, the coloured flashes emitted by beacons at land
aerodromes shall be green and coted flashes emitted by beacons at water
aerodromes shall be yellown the case of a combined water and land aerodrome,
coloured flashes, if used, shall have the colour characteristics of whichever section
of the aerodrome is designated as the princigadility.

The light from the beacon shall show at all angles of azimthe vertical light
distribution shall extend upwards from an elevation of not more than 1° to an
elevation determined by theAppropriate Aithority to be sufficient to provide
guidanceat the maximum elevation at which the beacon is intended to be used
and the effective intensity of thé#ash shall be not less than0®0 cd.

Note: At locations where a high ambient background lighting level cannot be
avoided, the effective intensity tie flash may be required to be increased by a
factor up to a value of 10.

IDENTIFICATIOBEACON
Application

An identification beacon shall be provided at an aerodrome which is intended for
use at night and cannot be easily identified from the air by otheans.

Location

The identification beacon shall be located on the aerodrome in an area of low
ambient background lighting.

The location of the beacon shall be such that the beacon is not shielded by objects
in significant directions and does not dazalpilot approaching to land.
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Characteristics

An identification beacon at a land aerodrome shall show at all angles of azimuth.
The vertical light distribution shall extend upwards from an elevation of not more

than 1° to an elevation determined by tigpropriate 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 tiflash shall be not less than0®0 cd.

Note: At locations where a high ambient backgrouigtiting level cannot be
avoided, the effective intensity of the flash may be required to be increased by a
factor up to a value of 10.

An identification beacon shall show flashiggeen at a land aerodrome and
flashingyellow at a water aerodrome.

Theidentification characters shall be transmitted in the International Morse Code.

The speed of transmission should be between six and eight words per minute, the
corresponding range of duration of the Morse dots being from 0.15 to 0.2 seconds
per dot.

APPROEGHLIGHTINGSYSTEMS
Application
a) Nonnstrument Runway

Where physically practicable, a simple approach lighting system as
specifiedin 9.5.2 should be provided to serve a némstrument Runway
where the Code Numbeis 3 or 4 and intended for use at nigletxcept
when the runway is used only in conditions of good visibility, and sufficient
guidance is provided by other visual aids.

Note: A simple approach lighting system can also provide visual guidance
by day.

b) NonPrecision Approach &hway

Where physicayl practicable, a simple approach lighting system as
specifiedin 9.5.2shall be provided to serve a ngamecision approach
runway, except when the runway is used only in conditions of good visibility
or sufficient guidance is provided by other visual aids.

Note: It is advisable to give consideration ¢fracision Approach Category
1 lighting systenor to the addition of a runway leait lighting system
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Type of Runway

Approach runway day and night Night | Takeoff runway
Type of lighting Cat | Cat | Cat Nor+ Nor+ <400 | >400 | CAR | Notes
[ Il I precision | Instrume RVR RVR | PartIX
nt Ref
GENERAL
Aerodrome Beacon @) 9.3.1
Identification Beacon @) 9.4.1
Windsock R 17.1.1
APPROACH LIGHTING
Simple PP PE-2 9.5.1
CAT | PP 9.5.1
CAT Il R 9.5.1
CAT Il R 9.5.1
RUNWAY
VASI O o] o] O O 9.6.1 3
Circling Guidance @) @) @) @) @) 9.7.1
Lead in Lighting @) @) @) @) @) 9.8.1
Runway threshold
identification lights ©l1 o610 © 9.9.1
Edge R R R R R R 9.10.1
Threshold R R R R 9.11.1 4
Wing Bar o] o] o] R R R 9.11.6
End R R R R R R 9.12.1
Centre line R R R R R 9.13.1
Touchdown zone R R 9.14.1
Simple Touchdown zon€ R R R R 9.15.1
Rapid exit taxiway R R | R R R R 9.16.1
Stopway R 9.17.1
Turn pad R R 9.20.1
TAXIWAY
Centre line Rt Rt 1210 RI0,12 9.18.1 13
Edge R4 15 9.19.1
Stop bars R R 9.21.1 16
Intermediate R 9.22.1 | 18
Runway guard R R | R® R® RI® R R 9.23.1
OTHER
Apron floodlighting R 9.24.1
Stand manoeuvring R0 9.26.1
Road holding R R 9.27.1
No entry R R R R R R R 9.28.1
R = Required PP = Where physically practicable O =Where operationally necessary

Notes for Table 9. These notes should be read in conjunction with the appropriate CAR Part IX reference.

1. Except when runway used in good visibitity
sufficient guidance is provided by other visual aids.

13.Requiral on all taxiways where component of an
Advanced Surface Movement Guidance System.
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2. Code 3 and 4nly. 14.Except where guidance can be achieved by surface
3. Required when used for turbojet operations or aircr: illumination or other means.
with similar approach guidance requirements. 15.Required on runway forming part of standard taxi
4. Provided where RVR below 800 m by day. route and no taxiway centre lights provided.
5. Except where threshold is displaced. 16.Required at intermediate hold position when part of
6. Where threshold is displaced. Surface Movement Guidance System.
7. Required where landing or tala@ff of highspeed 17.Except where stop bar installed.
aircraft or runway width greater than 50 m. 18.At all intermediate hold positions where no need for
8. Approach angle greater than 3.5 deg or limited LDA stop and go signals provided by stop bar.
9. Where traffic density is heavy. 19.Where a stop bar is not installed and/or eie
10.Except where traffic density is light and edge lights runway incursion hotspots have been identified.
and centre line markings provided. 20.RVR < 200 m.
11.RVR >300 m.
12.RVR < 300 m.

9.5.2

9.5.21

9.5.2.2

c) Precision Approach Runwagt€gory |

Where physically practicable, Rrecision Approach Categotylighting
system as specified in®3shall be provided to serveRrecision Approach
Runway Categorly

d) Precision Approach Runwawt€gories Il and I

APrecision Approach Categdiand Il lighting system as specified i5.9.
shall be provided to serveRrecision Approach Runway Categlryr III.

Simple Approach Lighting System
Location

A simple approach lighting system shall consist of a row of lights on the extended
centre line of the runway extending, whenever possible, over a distance of not less
than 420 m from the threshold with a row of lights forming a crossbar 18 n@or 3
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 of the centre line lights. The
lights of the crossbar shde spaced so as to produce a linear effect, except that,
when a crossbar of 30 m is used, gaps may be left on each side of the centre line.
These gaps shall be kept to a minimum to meet local requirements and each shall
not exceed 6 m.

Note 1: Spacirgjfor the crossbar lights between 1 m and 4 m are in use. Gaps on
each side of the centre line may improve directional guidance when approaches
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are made with a lateral error, and facilitate the movement of rescue and
firefighting vehicles.

Note 2: SeddAO Annex 14, Volume 1, Attachment A, Section 11, for guidance on
installation tolerances

9.5.2.3 The lights forming the centre line shall be placed at longitudinal intervals of 60 m,
except that, when it is desired to improve the guidance, an interval of 30 m may
be used. The innermost light shall be located either 60 m or 30 m from the
threshold, depending on the longitudinal interval selected for the centre line lights.

9.5.2.4 Ifitis not physically possible to provide a centre line extending for a distance of
420 mfrom the threshold, it shall extend to at least 300 m so as to include the
crossbar. If this is not possible, the centre line lights should be extended as far as
practicable, and each centre line light should then consist of a barrette at least 3 m
in length. Subject to the approach system having a crossbar at 300 m from the
threshold, an additional crossbar may be provided at 150 m from the threshold.

Figure App 9

Simple Approach Lighting System

THRESHOLD |
I 50m+¢3m [

200m1Em

Lomx21m

20m
A dh ATA B A A8 88

Spacing 27m A

A —_

9.5.2.5 The system il liein the horizontal plane passing through the threshold, provided
that:

a) no object other than an ILS or MLS azimuth antenna shall protrude through
the plane of the approach lights within a distance of 60 m from the centre
line of the system; and
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b) no light other than a light located within the central part of a crossbar or a
centre line barrette (not their extremities) shall be screened from an
approaching aircratft.

Any ILS or MLS azimuth antenna protruding through the plane of the lights shall be
treated as arobstacle and marked and lighted accordingly.

9.5.2.6 Characteristics

The lights of a simple approach lighting system shall be fixed lights and the colour
of the lights shall be such as to ensure that the system is readily distinguishable
from other aeronauticaground lights, and from extraneous lighting if present.
Each centre line light shall consist of either:

a) a single source; or
b) a barrette at least 3 m in length.

Note 1: When the barrette as in b) is composed of lights approximating to
point sources, a spaw of 1.5 m between adjacent lights in the barrette has
been found satisfactory.

Note 2: It may be advisable to use barrettes 4 m in length if it is anticipated
that the simple approach lighting system will be developed into a precision
approach lightiig system.

Note 3: At locations where identification of the simple approach lighting
system is difficult at night due to surrounding lights, sequence flashing lights
installed in the outer portion of the system may resolve this problem.

9.5.2.7 Where provided foa noninstrument Runwaythe lights shall show at all angles in
azimuth necessary to a pilot on base leg and final approdtte intensity of the
lights shall be adequate for all conditions of visibility and ambient light for which
the system has been pvided.

9.5.2.8 Where provided for a noprecision 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 the-nmual aid.
The lights shall be designed to provide guidance during both day and night in the
most adverse conditions of visibility and ambient light for which it is intended that
the system remain usable.
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Precision Approach Category | Lightingsg&m

Location

A Precision Approachdategory | lighting system shall consist of a row of lights on
the extended centre line of the runway extendjmghenever possiblepver a
distance of 900 m from the runway threshold with a row of lights forming a
crossbar 30 m in lengtit a distance of 300 m from the runway threshold.

Note: The installation of an approach lighting system of less than 900 m in length
may result in operational limitations on the use of the runway. See ICAO Annex 14,
Volume 1, Attachment A, Section 11.

The lights forming the crossbarahbe in a horizontal straight line at right angles
to, and bisected by, the line of the centre line light$e lights of the crossbar shall
be spaced so as to produce a linear effect, except that gaps may be lefchn ea
side of the centre line.These gaps shall be kept to a minimum to meet local
requirements and each shall not exceed 6 m.

Note 1: Spacings for the crossbar lights between 1 m and 4 m are in use . Gaps on
each side of the centre line may improve diwil guidance when approaches

are made with a lateral error, and facilitate the movement of rescue and
firefighting vehicles.

Note 2. See ICAO Annex 14, Volume 1, Attachment A, Section 11, for guidance on
installation tolerances.

The lights forming theentre line shall be placed at longitudinal intervals of 30 m
with the innermost light located 30 m from the threshold.

The system shall ligs nearly as practicabie the horizontal plane passing through
the threshold, provided that:

a) no object other tharan ILS or MLS azimuth antenna shall protrude through
the plane of the approach lights within a distance of 60 m from the centre
line of the system; and

b) no light other than a light located within the central part of a crossbar or a
centre line barrette (nb their extremities) shall be screened from an
approaching aircratft.

Any ILS or MLS azimuth antenna protruding through the plane of the lights shall be
treated as an obstacle and marked and lighted accordingly.
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Characteristics

The extended centre line androssbar lights of &recision Approach Categoly
lighting system shall be fixed lights showing variable whifach centre line light
position shall consist of either:

a) a single light source in the innermost 300 m of the centre line, two light
sources irthe central 300 m of the centre line and three light sources in the
outer 300 m of the centre line to provide distance information; or

b) a barrette.

Where the serviceability level of the approach lights specified as a maintenance
objective in Chapter 44.16.16.4 can be demonstrated, each centre line light
position may consist of either:

a) a single light source; or
b) a barrette.

The barrettes shall be at least 4 m in lengtWhen barrettes are composed of
lights approximating to point sources, the lights shall be uniformly spaced at
intervals of not more than 1.5 m.

If the centre line consists of barrettes described in 8.3.6 b) or 95.3.7 b) each
barrette should be supplemented byflashinglight, except where such lighting is
considered unnecessary by the Authority taking into account the characteristics of
the system and the nature of the meteorological conditions.

Eachflashinglight descibed in 9.5.3.%hall be flashed twice a second in sequence,
beginning with the outermost light and progressing toward the threshold to the
innermost light of the systemThe design of the electrical circuit shall be such that
these lights can be operateiddependently of the other lights of the approach
lighting system.

If the centre line consists of a single liglturceas described iras described in
9.5.36 a) or .37 a) additional crossbars of lights to the crossbar provided at
300 m from the theshold shall be provided at 150 m, 450 m, 600 m and 750 m
from the threshold. The lights forming each crossbar iBball as nearly as
practicablein a horizontal straight line at right angles to, and bisected by, the line
of the centre line lightsThe Ights shall be spaced so as to produce a linear effect,
except that gaps may be left on each side of the centre life@ese gaps shall be
kept to a minimum to meet local requirements and each shall not exceed 6 m.
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Note: See ICAO Annex 14, Volume 1, Amacihh A, Section 11, for detailed
configuration.

9.5.3.12 Where the additional crossbamescribed in 9.5.3.1hre incorporated in the

9.5.3.13

954

9.54.1

system, the outer ends of the crossbars shall lie on two straight lines that either
are parallel to the line of the centre lingyhits or converge to meet the runway
centre line 300 m from threshold.

The lights shall be in accordance with the specifications of, Figap&-A8.

Note: The flight path envelopes used in the design of these lights are given in ICAO
Annex 14 Volume 1, ®&chment A, Figure -A.

Precision Approach Category Il and Il Lightirygt®m
Location

The approach lighting system shall consist of a row of lights on the extended centre
line of the runway, extending, over a distance of 900 m from the runway threshold.
In addition, the system shall have two side rows of lights, extending 270 m from
the threshold, and two crossbars, one at 150 m and one at 300 m from the
threshold, all as shown in Figure Apf2.9 Where the serviceability level of the
approach lights specified as maintenance objective€limapter 4, 4.6 can be
demonstrated, the system mdave two side rows of lights, extending 240 m from
the threshold, and two crossbars, one at 150 m and one at 300 m from the
threshold, all as shown in Figure Ap{3.9

Note: The length of 900 m is based on providing guidance for operations under
category J Il and Ill conditions. Reduced lengths may support Category Il and IlI
operations but may impose limitations on Category | operations. See ICAO Annex
14, Volume 1, Attachment A, Section 11.
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Inner 300 mApproach and Runway Lighting for
Precision Approach lthways Categories Il and Il
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Inner 300 m Approach and Runway Lighting for Precision Approachvays
Categories Il and lll where th&erviceability Levels of the Lightsp&ified as
MaintenanceObjectives inChapter 4of these Regulationsan beDemonstrated
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The lights forming the centre line shall be placed at longitudinal intervals of 30 m
with the innermost lights located 30 m from the threshold.

The lights forming the side rowbkal be placed on each side of the centre line, at

a longitudinal spacing equal to that of the centre line lights and with the first light
located 30 m from the thresholdWhere the serviceability level of the approach
lights specified as maintenance objwes in Chapter 4Clause 4.16can be
demonstrated, lights forming the side rows may be placed on each side of the
centre line, at a longitudinal spacing of 60 m with the first light located 60 m from
the threshold. The lateral spacing (or gauge) betmethe innermost lights of the
side rows shall be not less than 18 m nor more than 22.5 m, and preferably 18 m,
but in any event shall be equal to that of theuchdownZone lights.

The crossbar provided at 150 m from the threshold shall fill in the gapveeen
the centre line and side row lights.

The crossbar provided at 300 m from the threshold shall extend on both sides of
the centre line lights to a distance of 15 m from the centre line.

If the centre line beyond a distance of 300 m from the thresloaoldsists of lights
as described in 9.411 b) or 9.5.412 b), additional crossbars of lights shall be
provided at 450 m, 600 m and 750 m from the threshold.

Where the additional crossbadescribed in 9.5.4.8re incorporated in the system,
the outer endsof these crossbars shall lie on two straight lines that either are
parallel to the centre line or converge to meet the runway centre line 300 m from
the threshold.

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

a) no object other than an ILS or MLS azimuth antenna shall protrude through
the plane of the approach lights within a distance of 60 m from the centre
line of the system; and

b) no light other than a light located within the central paf a crossbar or a
centre line barrette (not their extremities) shall be screened from an
approaching aircratft.

Any ILS or MLS azimuth antenna protruding through the plane of the lights shall be
treated as an obstacle and marked and lighted accordingly.
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9.5.4.10 Characteristics

9.54.11

9.5.4.12

9.5.4.13

The centre line of #recision Approach Categaityand Il lighting system for the
first 300 m from the threshold shall consist of barrettes showing variable white,
except that, where the threshold is displaced 300 m or more, the cdimeemay
consist of single light sources showing variable whiehere the serviceability
level of the approach lights specified as maintenance objectiveShiapter 4,
paragraph4.16 can be demonstrated, the centre line of Rrecision Approach
Categonyll and Il lighting system for the first 300 m from the threshold may consist
of either:

a) barrettes, where the centre line beyond 300 m from the threshold consists
of barrettes as described in®4.12a); or

b) alternate single light sources and barrettes, whehe centre line beyond
300 m from the threshold consists of single light sources as described in
9.5.4.12Db), with the innermost single light source located 30 m and the
innermost barrette located 60 m from the threshold; or

c) single light sources wherée threshold is displaced 300 m opre
all of which shall show variable white.

Beyond 300 m from the threshold each centre line light position shall consist of
either:

a) a barrette as used on the inner 300 m; or

b) two light sources in the central 300 m of tleentre line and three light
sources in theuter 300 m of the centre line

all of which shall show variable white.

Where the serviceability level of the approach lights specified as maintenance
objectives inChapter 4, 4.6 can be demonstrated, beyond 30@ from the
threshold each centre line light position may consist of either:

a) a barrette; or
b) a single light source
all of which shall show variable white.

The barrettes shall be at least 4 m in lengtWhen barrettes are composed of
lights approximating tgpoint sources, the lights shall be uniformly spaced at
intervals of not more than 1.5 m.
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If the centre line beyond 300 m from the threshold consists of barrettes
described in 9.5.4.11 a) or 9.5.4.12 apchbarrette beyond 300 m should be
supplemented by a flashing light except where such lighting is consieér
unnecessaryaking into account the characteristics of the system and the nature
of the meteorological conditions.

Eachflashing lightshall be flashed twice a second in sequence, beginningtiath
outermost light and progressing toward the threshold to the innermost light of the
system.(See Figre App9-4) 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.

Reserved
Reserved

The side row shall consist of barrettes showing rélthe length of a side row
barrette and the spacing of its lights shall be equal to those oftluehdownZone
light barrettes.

The lights forming the crossbars shall fse=d lights showing variable whitelhe
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.

The lights shall be in accordance with the spedtifons of FigureApp9-18 and 9
19.

Note: The flight path envelopes used in the design of these lights are given in ICAO
Annex 14, Volume 1, Attachment A, Figuré. A

VISUALAPPROACK.OPHNDICATORYSTEMS
Application

A visual approach slope indicateystem shall be provided to serve the approach
to a runway whether or not the runway is served by other visual approach aids or
by nonvisual aids, where one or more of the following conditions exist:

a) the runway is used by turbojet or othearcraft with smilar approach
guidance requirements;

b) the pilot of any type o&ircraftmay have difficulty in judging the approach
due to:
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i) inadequate visual guidance such as is experienced during an approach
over water or featureless terrain by day or in the absencsufficient
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 may involve serious hazard if
anaircraftdescends belw the normal approach path, particularly if there
are no nonvisual or other visual aids to give warning of such objects;

d) physical conditions at either end of the runway present a serious hazard in
the event of araircraftundershooting or overrunning theinway; and

e) terrain or prevalent meteorological conditions are such that thecraft
may be subjected to unusual turbulence during approach.

Note: Guidance on the priority of installation of visual approach slope
indicator systems is contained in ICA@éx 14, Volume 1, Attachment A,
Section 13.

9.61.2 The standard visual approach slope indicator systems shall congtARIANd
APAPI systems conforming to the specifications contained in this Appasdix
shown in Figure App-S.

9.6.1.3  PAPI shall berovided where code number is 3 or 4 when one or more of the
conditions specified in 9.6.1.1 exist.

9.6.1.4  PAPI or APAPI shall be provided where the code number is 1 or 2 when one or
more of the conditions specified in 9.6.1.1 exist.

9.6.1.5 Where a runvay threshold is temporarily displaced from the normal position and
one or more of the conditions specified in 9.6.1.1 exist, a PAPI should be provided
except that where the Code Number is 1 or 2 an APAPI may be provided.
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9.6.2

9.6.2.1

9.6.2.2

9.6.2.3

Visual Approaclttlope Indicator $stems

\\‘“\.\ \\N\\
[ 1| ]]
[ ] |
(C) (9)]
PAPI APAP|

Due to the lack of usage both globally and within the UAE, detailesietgystems
has been withdrawn. Should an Aerodrome Operatash to utilise this system
they should contact théduthority for guidance.

PAPI and APAPI
Description

The PAPI system shall consist of a wing bar of 4 sharp transitiorlamoti (or
paired single lamp) units equally spacethe system shall be located on the left
side of the runway unless it is physically impracticable to do so.

The APAPI sk shall consist of a wing bar of 2 sharp transition rdatmp (or
paired single lamp) unitsThe system shall be located on the left side of the runway
unless it is physically impracticable to do so.

Note Where a runway is used by aircraft requirwigual roll guidance which is
not provided by other external means, then a second wing bar may be provided on
the opposite side of the runway.

The wing bar of a PAPI shall be constructed and arranged in such a manner that a
pilot making an approach will:
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a) when on or close to the approach slope, see the two units nearest the
runway as red and the two units farthest from the runway as white;

b) when above the approach slope, see the one unit nearest the runway as
red and the three units farthest from the runwags 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 unit farthest from the runway as white; and when further below
the approach slope, seal the units as red.

9.6.2.4 The wing bar of an APAPI shall be constructed and arranged in such a manner that
a pilot making an approach will:

a) when on or close to the approach slope, see the unit nearer the runway as
red and the unit farther from the runway adte;

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.
9.6.2.5 Siting

The light units shall be located as in the basic configuration illustrated in Figure App
9-6, subject to the installation tolerances given thereifhe units forming a wing

bar shall be mounted so as to appear to the pilot of an approachimgaftto be
substantially in a horizontal lind.he light units shall be mounted as low as possible
and shall be frangible.
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Siting of PAPI and APAPI

Runway k' Runway "
= =

| le
15m I b 0 > 10om I I D
. [+1m)

eSO
S5 O

¥

(+1m) ——[*]B
am —i—E“:' :'?1:}_5;‘
(+1m) .

,g,—i—mv

:|‘I'.':|_

im [8

I\"l":'_mk

Typical PAP| wing bar Typical APAPI wing bar

9.6.2.6 Installation Tolerances

Where a PAPI or APAPI is installed on a runway not equipped with anNILS or
the distance D1 shall be calculated to ensure that the lowest height at which a pilot
will see a correct approach path indication (Figure Aff @ngle B for a PAPI and
angle A for an APAPI) provides the wheel clearance over the threshold spercified i
Table App 2 for the most demanding amongst aircraft regularly using the runway.

9.6.2.7 Where a PAPI or APAPI is installed on a runway equipped with an ILS and/or MLS,
the distance D1 shall be calculated to provide the optimum compatibility between
the visualand nonvisual aids for the range of eye-antenna heights of the
aircraft regularly using the runwayThe distance shall be equal to that between
the threshold and the effective origin of the ILS glide path or MLS minimum glide
path, as appropriate, pkia correction factor for the variation of eye-antenna
heights of theaircraftconcerned.The correction factor is obtained by multiplying
the average eydo-antenna height of thoseaircraft by the cotangent of the
approach angleHowever, the distare shall be such that in no case will the wheel
clearance over the threshold be lower than that specified in column (3) of Table
App9-2.

Note SeeAppendix 12]12.5for specifications on aiming point markinGuidance

on the harmonization of PAPI, ILS and/or MLS signals is contained liGABe
Aerodrome Design ManuéDoc 9157)Part 4.

CARADR- ISSUE 11 (CORRECTED) Page2600f 528



AERODROME

9.6.2.8

9.6.2.9

9.6.2.10

9.6.2.11

9.6.2.12

9.6.2.13

9.6.2.14

9.6.2.15

9.6.2.16

9.6.2.17

9.6.2.18

APPENDIX 9

If a wheel clearance, greater than that specified in a) above is required for specific
aircraft, this can be achieved by irasing D1.

Distance D1 shall be adjusted to compensate for differences in elevation between
the lens centres of the light units and the threshold.

To ensure that units are mounted as low as possible and to allow for any transverse
slope, small height adjtments of up to 5 cm between units are acceptablg.
lateral gradient not greatethan 1.25 per cent can be accepted provided it is
uniformly applied across the units.

A spacing of 6 m (1 m) between PAPI units should be us€&bdae Numbes 1
and 2. Insuch an event, the inner PAPI unit shall be located not less than 10 m (x1
m) from the runway edge.

Note: WS RdzOAyYy 3 (G(KS &LJ OAy3 o0SG6SSy fAIKDG
range of the system.

The lateral spacing between APAPI units may be isetto 9 m (£1 m) if greater
range is required or later conversion to a full PAPI is anticipdtethe latter case,
the inner APAPI unit shall be located 15 m (1 m) from the runway edge.

Characterisics of the Light Wits
The system shall be suitablerfboth day and night operations.

The colour transition from red to white in the vertical plane shall be such as to
appear to an observer, at a distance of not less than 300 m, to occur within a
vertical angle of not more than 3'.

At full intensity the redight shall have a Y coordinate not exceeding 0.320.

The light intensity distribution of the light units shall be as showngargi App 9
40.

Note: See the ICAO Aerodrome Design Manual (Doc 9157), Part 4, for additional
guidance on the characteristio$ light units.

Suitable intensity control shall be provided so as to allow adjustment to meet the
prevailing conditions and to avoid dazzling the pilot during approach and landing.

Each light unit shall be capable of adjustment in elevation so that therlimit
of the white part of the beam may be fixed at any desired angle of elevation
between 1°30' and at least 4°30" above the horizontal.
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The light units shall be so designed that deposits of condensation, dirt, etc., on
optically transmitting or refleting surfaces shall interfere to the least possible
extent with the light signals and shall not affect the contrast between the red and
white signals and the elevation of the transition sector.

Approach Slope and Elevation Setting of Lightitd

The apprach slope as defined in Figure Apf Shall be appropriate for use by the
aircraftusing the approach.

When the runway is equipped with an ILS and/or MLS, the siting and the angle of
elevation of the light units shall be such that the visual approachestamforms

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 aarcrat observing a signal of one white
and three reds will clear all objects in the approach area by a safe nfaegii able

App 92).

The angle of elevation settings of the light units in an APAPI wing bar shall be such
that, during an approach, the pilot @n aircraft observing the lowest onslope
signal, i.e. one white and one red, will clear all objects in the approach area by a
safe margir(see Table App-9).

The azimuth spread of the light beam shall be suitably restricted where an object
located outsidethe obstacle protection surface of the PAPI or APAPI system, but
within the lateral limits of its light beam, is found to extend above the plane of the
obstacle protection surface and akeronautical Studyndicates that the object
could adversely affedhe safety of operationsThe extent of the restriction shall

be such that the object remains outside the confines of the light beam.

Note: Se®.6.3.26 to 9.6.3.300ncerning the related obstacle protection surface.

Where wing bars are installed on eagile of the runway to provide roll guidance,
corresponding units shall be set at the same angle so that the signals of each wing
bar change symmetrically at the same time.

Obstacle Protection @face
Note: The following specifications apply to PAPI dPaRA.

An obstacle protection surface shall be established when it is intended to provide
a visual approach slope indicator system.
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The characteristics of the obstacle protection surface, i.e. origin, divergence, length
and slope shall correspond to thosgegified in the relevant column dfableApp
9-3 andFigure Ap®-8.

New objects or extensions of existing objects shall not be permitted above an
obstacle protection surface except when, in the opinion of the Authority, the new
object or extension woulddshielded by an existing immovable object.

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

Existing objects above an obstacle protection surface shateb®ved except
when, in the opinion of theAppropriate Authority, the object is shielded by an
existing immovable object, @fter an Aeronautical Studyis determined that the
object would not adversely affect the safety of operationgefoplanes

Where anAeronautical Studindicates that an existing object extending above an
obstacle protection surface could adversely affect the safety of operations of
aircraftone or more of the following measures shall be taken:

a) remove the object
b) suitablyraise 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°;

e) suitably displace theystem upwind of the thresholsluch that the object no
longer penetrates the OPS

Note 1: Guidance on this issue is contained in the ICAO Aerodrome Design
Manual (Doc 9157), Part 4.

Note 2: The displacement of the system upwind of the threshold redoees t
operational landing distances

Initial Flight Inspection

A flight inspection of a new installation shall be undertaken byualified
service provideauthorised by the aerodrome operatto confirm the correct
operation of the system. The inspection shall include checks of range, setting
angles, brilliancy control and compatibility with the precision instrument glide
path, if provided.
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9.6.2.32 Routine Maintenance

PAPI maintenance shaikclude checking and, if necessary, taking the indicated
corrective action, as follows:

Twice monthly:

1. Elevation setting of the vertical angle of the light units; adjusting

2. Spreader glasses, filters and lamps for cleanness; cleaning

Annually (within 360 dandar days +/20 days):

1. System from the air, and recording results; adjusting and replacing lamps

2. Supporting structure and the foundation of each unit; repairing.

9.6.2.33 General condition

A daily check should be made of each unit to ensure that:

1. Alllamps are lighted and illuminated evenly;

2. No evidence of damage is apparent;

3. The change from red to white is coincident for all elements in a unit; and

4. The lenses are not contaminated.
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Figure App 97

Light Beams and Angle of Elevatioattihg of PAPI andAPAPI

PAPIWING BAR THRESHOLD

The height of the pilot's eye above the aircraft's ILS glide path/MLS antenna vares with the type of
aeroplane and approach attitude. Harmonization of the PAPI signal and ILS glide path andfor MLS
minimum glide pathto a point closer to the threshold may be achie ved by increasingthe on-course seclor
from20°to 30", Thesetting anglesfor a 3° glide slope wouldthenbe 2°25° 2°45°, 3°15° and 3°35".

A — 3" PAPLILLUSTRATED

| |
APAF WING BAR THRESHOLD

B — 3" APAPIILLUSTRATED
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TableApp 92
Wheel Clearance over Threshold for PAPI and APAPI
Eyeto-wheel height of aeroplane in the Desired wheel clearance Minimum wheel
approach configuratioh (metresye clearance
(metresy

1) ) 3

up to but not including 3 m 6 3¢

3 m up to but not including 5 m 9 4

5 m up to but not including 8 m 9 5

8 m up to but not including 14 m 9 6

a. In selecting the eyto-wheel height group, only aeroplane meant to use the system on a regular basis sl
considered. The modemanding amongst such aeroplane shall determine thet@yeheel height group.

b. Where practicable the desired wheel clearances shown in column (2) shall be provided.

Cc. The wheel clearances in column (2) may be reduced to no less than those in columnmgZnwderonautical
study indicates that such reduced wheel clearances are acceptable.

d. When a reduced wheel clearance is provided at a displaced threshold it shall be ensured that the corres
desired wheel clearance specified in column (2) will b¢adoke when an aeroplane at the top end of the-tye
wheel height group chosen overflies the extremity of the runway.

e. This wheel clearance may be reduced to 1.5 m on runways used mainly‘welight nonturbo-jet aeroplanes.
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Dimensions andlopes of the Obstacle ProtectioruSace

Runway Type/Code Number

Non-Instrument Instrument
Code Number Code Number
Surface Dimensions 1 2 3 4 1 2 3 4
Length of inner edge 60 m 80m 150m 150 m 150 m 150 m 300m 300 m
Distance fromthe
visual approach D+ D+ D: + Dy + D+ Di+ Di+ Di +
slope indicator 30m 60 m 60 m 60 m 60 m 60 m 60 m 60m
system ¢)
gg’ggence (each 10%  10%  10%  10% 15% 15% 15% 15 %
7500 15000 15000
TotalLength — 7500m ' 7500m 7500m 15000m 15000 m
m m m
Slope
PAP} - A-057 A057 AO057 A-0.57 A-0.57 A-057 A-0.57
APAP A09 A09 - - A0.9 A0.9 - -

a) Angles as indicated in Figure Ap{ 9

b) D1 is the distance of the visual approach slope indicator systemtfimahold prior to any displacement to remedy objec
penetration of the OPS (refer Figure App)9 The start of the OPS is fixed to the visual approach slope indicator syste
location, such that displacement of the PAPI results in an equal displacenthetsthrt of the OPS. See 9.6.3.30(e)

9.7 QORCLINGUIDANCHEIGHTS

9.7.1

Application

Circling guidance lights should be provided when existing approach and runway
lighting systems do not satisfactorily permit identification of the runway and/or
approach area to aircling aircraft in the conditions for which it is intended the
runway be used for circling approaches.

9.7.2

Location

The location and number of circling guidance lights when provided shall be
adequate to enable a pilot, as appropriate, to:

a) join the downwind § 3

2 NJ

FEATY

FYR E

R2dza i

idKS

at a required distance from it and to distinguish the threshold in passing; and

b) keep in sight the runway threshold and/or other features which will make it
possible to judge the turn on to base legd final approach, taking into
account the guidance provided by other visual aids.
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9.7.3 Circling guidance lights when provided shall consist of

a) lights indicating the extended centre line of the runway and/or parts of any
approach lighting system; or

b) lightsindicating the position of the runway threshold; or
c) lights indicating the direction or location of the runway;

or a combination of such lights as is appropriate to the runway under
consideration.

Figure App B

Obstacle Protection Surface for Visuapproach Slope Indicator Systems

Threshold

\OPS inner edge

refer »
Figure App 9-6

‘ -« refer ‘;I

Table App 9-3

Section A-A

Note: Guidance on installation of circling guidance lights is given inG#€Aerodrome
Design Manual (Doc 915Part 4.

9.7.4 Characteristic

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 which it is
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intended to make visual circling approachd#e flashing lights shall be white, and
the steady lights either white or gaseous discharge lights.

The lights shall be designed and be installed in such a manner that they will not
dazzle or confuse a pilot when approaching to land, taking off or taxiing.

RUNWAYLEADIN ULGHTNG SYSTEMS
Application

A runway leadn lighting system should be provided where it is desired to provide
visual guidance along a specific approach path, for reasons such as avoiding
hazardous terrain or for purposes of noise abatement.

Note: Guidance on providing leadlighting systems is given in the Aerodrome
Design Manual (Doc 9157), Part 4.

Location

A runway leadn lighting system when provided shall consist of groups of lights
positioned so as to define the desired approach path and so that one group may
be sighted fron the preceding groupThe interval between adjacent groupsositd

not exceed approximately @00 m.

Note Runway leadn lighting systems may be curved, straight or a combination
thereof.

A runway leadn lighting system shall when provided extend fr@mpoint as
determined by the Authority, up to a point where the approach lighting system, if
provided, or the runway or the runway lighting system is in view.

Characteristics

Each group of lights of a runway lesdlighting system shall consist of at leas
three flashing lights in a linear or cluster configuratiomhe system may be
augmented by steady burning lights where such lights would assist in identifying
the system.

Theflashing lights anthe steady burning lightshall be white

The flashindights in each group shall flash in sequence towards the runway.
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RUNWAY THRESHOLIDENTIFICATIANGHTS
Application
Runway threshold identification lights shall be installed:

a) at the threshold of a noprecision approach runway when additional
threshold compicuity is 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 conspigity is necessary.

Location

Runway threshold identification lights shall be located symmetrically about the
runway centre line, in line with the threshold and approximately 10 m outside each
line of runway edge lights.

Characteristics

Runway thresholddentification lights shall be flashing 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.
RUNWAYEDGELIGHTS
Application

Runway edge lights shall be provided #omunway intended for use at night or for
a precision approach runway intended for use by day or night.

Runway edge lights should be provided on a runway intended foraéfkeith an
operating minimum below an RVR of 800 m by day.

Location

Runway edge Iigs shall be placed along the full length of the runway and shall be
in two parallel rows equidistant from the centre line.

Runway edge lights shall be placed along the edges of the area declared for use as
the runway or outside the edges of the area atistance of not more than 3 m.
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Where the width of the area which could be declared as runway exceeds 60 m, the
distance between the rows of lights shall be determined by the Authority taking
into account the nature of the operations, the light distributioharacteristics of

the runway edge lights, and other visual aids serving the runway.

The lights shall be uniformly spaced in rows at intervals of not more than 60 m for
an Instrument Runway and at intervals of not more than 100 m for a Ron
Instrument Ruway. The lights on opposite sides of the runway axis shall be on
lines at right angles to that axigt intersections of runways, lights may be spaced
irregularly or omitted, provided that adequate guidance remains available to the
pilot.

Characteristics
Runway edge lights shall be fixed lights showing variable white, except that:

a) inthe case of a displaced threshold, the lights between the beginning of the
runway and the displaced threshold shall show red in the approach
direction;

b) a section of the ligls 600 m or onghird of the runway length, whichever
is the less, at the remote end of the runway from the end at which the-take
off run is started, may show yellgwand

c) in the case of a runway starter extension the lights between the beginning
of the runway starter extension and the threshold shall show red in the
approach direction and blue in the opposite direction.

The runway edge lights shall show at all angles in azimuth necessary to provide
guidance to a pilot landing or taking off in either direati®hen the runway edge
lights are intended to provide circling guidance, they shall show at all angles in
azimuth(see 9.7.1)

In all angles of azimuth required in9.8 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 taiEor landing is
intended. In any case, the intensity shall be at$t 50 cd except that at an
aerodrome without extraneous lighting the intensity of the lights may be reduced
to not less than 25 cd to avoid dazzling the pilot.

Runway edge lights on a precision approach runway shall be in accordance with
the specificatios of Figure App-26 or App 927.

CARADR- ISSUE 11 (CORRECTED) Page271of 528



AERODROME

9.11

9.11.1

9.11.2

9.11.3

9.11.4

9.11.5

9.11.6

APPENDIX 9

RUNWAYTHRESHOLD ANBYINGBARLIGHTS
(see Figure App-9
Application of Runway Thresholddhts

Runway threshold lights shall be provided for a runway equipped with runway edge
lights except on a neinstrument or nonprecision approach runway where the
threshold is displaced and wing bar lights are provided.

Location of Runway Thresholdghts

When a threshold is at the extremity of a runway, the threshold lights shall be
placed in a row at right angles to the runwaysaas near to the extremity of the
runway as possible and, in any case, not more than 3 m outside the extremity.

When a threshold is displaced from the extremity of a runway, threshold lights shall
be placed in a row at right angles to the runway axis atdisplaced threshold.

Threshold lighting shall consist of:
a) on a noninstrument or nonprecision approach runway, at least six lights;

b) on aPrecision Approach Runway Categhrgt least the number of lights
that would be required if the lights were unifoty spaced at intervals of 3
m between the rows of runway edge lights; and

c) on aPrecision Approach Runway Categbrgr Ill, lights uniformly spaced
between the rows of runway edge lights at intervals of not more than 3 m.

The lights prescribed inBl.4 a) and b) should be either:
a) equally spaced between the rows of runway edge lights, or

b) symmetrically disposed about the runway centre line in two groups, with
the lights uniformly spaced in each group and with a gap between the
groups equal to the gauge de TouchdownZone marking or lighting,
where such is provided, or otherwise not more than half the distance
between the rows of runway edge lights.

Application of Wing Barights

Wing bar lights should be provided on a precision approach runway when
additional conspicuity is considered desirable.
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Wing bar lights shall be provided on a Rostrument or nonprecision approach
runway where the threshold is displaced and runway threshold lights are required,
but are not provided.

Location of Wing Barights

Wing bar lights shall be symmetrically disposed about the runway centre line at the
threshold in two groups, i.e. wing bars. Each wing bar shall be formed by at least
five lights extending at least 10 m outward from, and at right angles to, the line of
the runway edge lights, with the innermost light of each wing bar in the line of the
runway edge lights.

Characteristics of Runway Threshold andriyy Bar ights

Runway threshold and wing bar lights shall be fixed unidirectional lights showing
green in the diection of approach to the runway. The intensity and beam spread
of the lights shall be adequate for the conditions of visibility and ambient light in
which use of the runway is intended.

Runway threshold lights on a precision approach runway shall becordance
with the specifications of, Figure Apg29.

Threshold wing bar lights on a precision approach runway shall be in accordance
with the specifications of, Figure Apg29.

RUNWAYENDLIGHTS
(see Figure App-9)

Application

Runway end lights shall hgrovided for a runway equipped with runway edge
lights.

Note When the threshold is at the runway extremity, fittings serving as threshold
lights may be used as runway end lights.

Location

a) Runway end lights shall be placed on a line at right angléisetounway
axis as near to the end of the runway as possible and, in any case, not more
than 3 m outside the end

b) Where a runway starter extension is provided, the runway end lights shall
be placed at the limit of the runway available for +ollt.

Runwayend lighting shall consist of at least six lights. The lights should be either:

a) equally spaced between the rows of runway edge lights
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b) symmetrically disposed about the runway centre line in two groups with
the lights uniformly spaced in each group and watltgap between the
groups of not more than half the distance between the rows of runway
edge lightsor

c) disposed as stated in 9.12.3 b), where a runway starter extension is
provided.

For aPrecision Approach Runway Categbitythe spacing between runwand
lights, except between the two innermost lights if a gap is used, shall not exceed 6
m.

Note: Lighting circuitry shall be such that the failure of one lighting circuit will not
result in the number of working runway end lights being less than six.

9.12.4 Chaacteristics

Runway end lights shall be fixed unidirectional lights showing red in the direction
of the runway. The intensity and beam spread of the lights shall be adequate for
the conditions of visibility and ambient light in which use of the runwayténded.

9.12.5 Runway end lights on a precision approach runway shall be in accordance with the
specifications of Figure AppZ5.
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RUNWAYOENTREINELIGHTS
Application

Runway centre line lights shall be provided orPrecision Approach Runway
Categonryll or lIl.

Runway centre line lights shall be provided orPrecision Approach Runway
Categoryl when the runway is used by aircraft with high landing speeds or where
the width, as measured perpendicular to the runwesntre ling between the
runway edge lights is greater than 50 m.

Runway centre line lights shall be provided on a runway intendeaetused for
take-off with an operating minimum below an RVR of 400 m.

Runway centre line lights shall be provided on a runway intended to be used for
take-off with an operating minimum of an RVR of 400 m or higher when used by
aeroplaneswith a very hightake-off speed, or where the width, as measured
perpendicular to the runwagentre ling between the runway edge lights is greater
than 50 m.

Location

Runway centre line lights shall be located along the centre line of the runway,
except that the lights my be uniformly offset to the same side of the runway
centre line by not more than 60 cm where it is not practicable to locate them along
the centre line. The lights shall be located from the threshold to the end at
longitudinal spacing of approximatelyp In. Where the serviceability level of the
runway centre line lights specified azintenance objectives in Chapter 4116

can be demonstrated and the runway is intended for usRumway Visual Range
conditions of 300 m or greater, the longitudinal spacmay be approximately 30

m.

Note Existing centre line lighting where lights are spaced at 7.5 m need not be
replaced.

Centre line guidance for takaff from the beginning of a runway to a displaced
threshold should be provided by:

a) an approacHighting system if its characteristics and intensity settings afford
the guidance required during tak&f and it does not dazzle the pilot of an
aircraft taking off; or

b) runway centre line lights; or
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c) barrettes of at least 3 m length and spaced at unifomterivals of 30 m, as
shown in Figure Ap®-10, designed so that their photometric characteristics
and intensity setting afford the guidance required during takkewithout
dazzling the pilot of an aircraft taking off.

Where necessary, provision should ip@de to extinguish those centre line lights
specified in b) or reset the intensity of the approach lighting system or barrettes
when the runway is being used for landirig.no case should only the single source
runway centre line lights show from the baging of the runway to a displaced
threshold when the runway is being used for landing.

Characteristics

Runway centre line lights shall be fixed lights showing variable white from the
threshold to the point 900 m from the runway end; alternate red andalze
white from 900 m to 300 m from the runway end; and red from 300 m to the
runway end, except that for runways less than 1 800 m in length, the alternate red
and variable white lights shall extend from the Apidint of the runway usable for
landing to300 m from the runway end.

Note: Care is required in the design of the electrical system to ensure that failure
of part of the electrical system will not result in a false indication of the runway
distance remaining.

Runway centre line lights shall beancordance with the specifications of Figure
App 923 or App 924.

RUNWAYTOUCHDOWNMONELIGHTS
Application

TouchdownZone (TDZ)lights shall be provided in th@ouchdown Zone of a
Precision Approach Runway Categlbryr IlI.

Note: Further guidance given within Figure App-2and Figure App-3.
Location

TouchdownZonelights 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 extel beyond the midpoint of the runwayThe
pattern shall be formed by pairs of barrettes symmetrically located about the
runway centre line.The lateral spacing between the innermost lights of a pair of
barrettes shall be equal to the lateral spacing stdd for the Touchdown Zone
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marking. The longitudinal spacing between pairs of barrettes shall be either 30 m
or60m

Note: To allow for operations at lower visibility minima, it may be advisable to
use a 30 m longitudinal spacing between barrettes

Chaacteristics

A barrette shall be composed of at least three lights with a spacing between the
lights of not more than 1.5.

A barrdte shall be not less than 3 or more than 4.5 m in length.
TouchdownZone lights shall be fixed unidirectional lights shegvvariable white.

TouchdowrZonelights shall be in accordance with the specifications of Figure App
9-22.

SMPLETOUCHDOWNMONELIGHTS

Note: The purpose of simple touchdown zone lights is to provide pilots with
enhanced situational awareness inaflibility conditions and to help enable pilots

to decide whether to commence a-goound if the aircraft has not landed by a
certain point on the runwaylt is essential that pilots operating at aerodromes
with simple touchdown zone lights be familiatiwihe purpose of these lights.

Application

Except where TDZ lights are provided in accordance with parag@dghat an
aerodrome where the approach angle is greater than 3.5 degrees and/or the
Landing Distance Available combined with other factors emes the risk of an
overrun, simple touchdown zone lights should be provided.

Simple touchdown zone lights shall be a pair of lights located on each side of the
runway centreline 0.3 m beyond the upwind edge of the final touchdown zone
marking. he lateral spacing between the inner lights of the two pairs of lights shall
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 tout\down zone marking, whichever is greater. (See Figye
9-11)

Where provided on a runway without TDZ markings, simple touchdown zone lights
should be installed in such a position that provides the equivalent TDZ information.
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Characteristics

9.15.4  Simple touckdown zone lights shall be fixed unidirectional lights showing variable
white, aligned so as to be visible to the pilot of a landing aeroplane in the direction
of approach to the runway.

9.15.5  Simple touchdown zone lights shall be in accordance with the speigfisain
Figure App 22.

Note: As a good operating practice, simple touchdown zone lights are supplied with
power on a separate circuit to other runway lighting so that they may be used when
other lighting is switched off.

FigureApp 911
SimpleTouchdown Zoneighting

E—
Direction of landing Aiming point Touchdown zone
marking\ marking See Detai A
— T T T - — —
Detail A E N Runway b -
— centre line  — -
Touchdown Touchdown
zone zone
marking marking
Note.— Dimension Ais 1.5 m or half the width of the touchdown zone marking, whichever is greater.

9.16 RAPIDEXITTAXIWAYINDICATORIGHTS

Note: The purpose of rapid exit taxiway indicator lights (RETILS) is to provide pilots
with distanceto-go information to the nearest rapid exit taxiway on the runway,

to enhance situational aareness in low visibility conditions and enable pilots to
apply braking action for more efficient r@it and runway exit speeds. It is
essential that pilots operating at aerodromes with runway(s) displaying rapid exit
taxiway indicator lights be familrawith the purpose of these lights.
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Application

Rapid exit taxiway indicator lights should be provided on a runway intended for use
in Runway Visual &ge conditions less than a value3ff0 m and/or where the
traffic density iHeavy

Note: See ICAGhnex 14, Volume 1, Attachment A, Section 15.

Rapid exit taxiway indicator lights shall not be displayed in the event of any lamp
failure or other failure that prevents the display of the light pattern depicted in
Figure App 42, in full.

A set of rapid git taxiway indicator lights shall be located on the runway on the
same side of the runway centre line as the associated rapid exit taxiway, in the
configuration shown in Figure Appl2. In each set, the lights shall be located 2

m apart and the light narest to the runway centre line shall be displaced 2 m from
the runway centre line.

Where more than one rapid exit taxiway exists on a runway, the set of rapid exit
taxiway indicator lights for each exit shall not overlap when displayed.

Characteristic

Rapd exit taxiway indicator lights shall be fixed unidirectional yellow lights, aligned
So as to be visible to the pilot of a landiagcraftin the direction of approach to
the runway.

Rapid exit taxiway indicator lights shall be in accordance with theifsgeions in
Figure App 23 or Figure App 24, 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.
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Figure App 912

9.17

9.17.1

9.17.2

9.17.3

9.18

9.18.1

Rapid Exit Taxiwayndicator Lights (RETILS)
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1 1 100 m
, \\ 5 00 m > 00m
\ 2 60m
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RETILs :[ 5 m
2 mlateral N )/
spacing [2m | .
2m /. ‘
‘. -”—Runway centre line

STOPWAYIGHTS

Application

Stopway lights shall be provided for a stopway intended for use at night.
Location

Stopway lights shall be placed along the full length of the stopway and shall be in
two parallel rows that are equidistant from the centre line and coincident with the
rows of the runway edge lightsStopway lights shall also be provided across the
end ofa stopway on a line at right angles to the stopway axis as near to the end of
the stopway as possible and, in any case, not more than 3 m outside the end.

Characteristics

Stopway lights shall be fixed unidirectional lights showing red in the direction
of the runway.

TAXIWAYCENTREINELIGHTS
Application

Taxiway centre line lights shall be provided on an exit taxiway, taxiway, and apron
intended for use iRunway Visual Rangenditions less than a value of 300 m in
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such a manner as to provide continuousdance 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 and centre line marking provide adequate
guidance.

Taxiway centre line lights should be pided on a taxiway intended for use at
night inRunway Visual Rangenditions of300 mor greater, and particularly on
complex taxiway intersections and exit taxiways, except that these lights need not
be provided where the traffic density is light ancitaay edge lights and centre
line marking provide adequate guidance.

Note: Where there may be a need to delineate the edges of a taxiway, e.g. on a
rapid exit taxiway or narrow taxiway, this may be done with taxiway edge lights
or markers.

Taxiway centrdine lights shall be provided on an exit taxiway, taxiway, and apron
in all visibility conditions wherspecified as components of an Advanced Surface
Movement Guidance and Controlyssem in such a manner as to provide
continuous guidance between the runwaentre line and aircraft stands.

Taxiway centre line lights shall be provided on a runway forming part of a standard
taxi-route and intended for taxiing iRunway Visual Rangenditions less than a
value of300 m except that these lights need not begwided where the traffic
density is light and taxiway edge lights and centre line marking provide adequate
guidance.

Note: See Chapter 4, 4.16.15.3 for provisions concerning the interlocking of
runway and taxiway lighting systems

Taxiway centre line lightshall be provided in all visibility conditions on a runway
forming part of a standard taxoute where specified as components of an
Advanced Surface Movement Guidance and Control System

Characteristics

Except as provided for in 9.18.8xtwaycentre line lights on a taxiway other than

an exit taxiway and on a runway forming part of a standardrawdie shall be fixed
lights showing green with beam dimensions such that the light is visible only from
aircrafton or in the vicinity of theaxiway:.

Taxiway centre line lights on an exit taxiway shall be fixed ligtiternate taxiway
centre line lights shall show green and yellow from their beginning near the
runway centre line to the perimeter of the ILS/MLS critical/sensitive area or the
lower edge of thelnner Transitional Surfacewvhichever is farthest from the
runway; and thereafter allghts shall show greerrigure App 43). The first light
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in the exit centre line shall always show green ahé tight nearest to the
perimeter shall always show yellow.

Note 1: Care is necessary to limit the light distribution of green lights near a
runway so as to avoid possible confusion with threshold lights.

Note 2: For yellow filter characteristics see ICAO Annex 14, Volume 1, Appendix 1,
2.2.

Note 3: The size of the ILS/MLS critical/sensitive area depends on the
characteristics of the aesiated ILS/MLS and other factors. Guidance is provided
in ICAO Annex 10, Volume I, Attachments C and G.

Note 4: Sedppendix 11, 11.tbr specifications on runway vacated signs

9.18.8 Where it is necessary to denote the proximity to a runway, taxiway cemtee li
lights should be fixed lights showing alternating green and yellow from the
perimeter of the ILS/MLS critical/sensitive area or the lower edge of the inner
transitional surface, whichever is farthest from the runway, to the runway and
continue alternatng green and yellow until:

a) their end point near the runway centre line; or

b) inthe case of the taxiway centre line lights crossing the runway, to the
opposite perimeter of the ILS/MLS critical/sensitive area or the lower
edge of the inner transitical surface, whichever is farthest from the
runway.

Note 1: Care is necessary to limit the light distribution of green lights on or
near a runway so as to avoid possible confusion with threshold lights.

Note 2: The provisions of 9.18.8 can form part fefatifve runway incursion
prevention measures.
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Taxiway centre line lights shall be in accordance with the specifications of:

a) Figure App 29, App 930 or App 931 for taxiways intended for use in
Runway Visual Rangenditions of less thaa value of 30 m; and

b) Figure App B2or App 933for other taxiways.

Where higher intensities are required, from an operational point of view, taxiway
centre line lights on rapid exit taxiways intended for us&imway Visual Range
conditions less than a value of @ shall be in accordance with the specifications
of Figure App 29. The number of levels of brilliancy settings for these lights shall
be the same as that for the runway centre line lights.

Where taxiway centre line lights are specified as components ofAdmanced
Surface Movement Guidance and Control Syséem where, from an operational
point of view, higher intensities are required to maintain ground movements at a
certain speed in very low vigiities or in bright daytime conditions, taxiway centre
line lights shall be in accordance with the specifications of Figure /SdpApp 9
350r App 936.

Location

Taxiway centre line lights shall be located on the taxiway centre line marking,
exceptthat they may be offset by not more than 8éh where it is not practicable
to locate them on the marking.

Taxiway Centre Line Lights omaxiways
Location

Taxiway centre line lights on a straight section of a taxiway shall be spaced at
longitudinal intervad of not more than 30 m, except that:

a) larger intervals not exceeding 60 m may be used where, because of the
prevailing meteorological conditions, adequate guidance is provided by such
spacing and it is approved by the Authority;

b) intervals less than 30 m al be provided on short straight sections; and

c) on a taxiway intended for use in RVR conditions of less than a value of 300
m, the longitudinal spacing shall not exceed 15 m.

Taxiway centre line lights on a taxiway curve shall continue from the straight
portion of the taxiway 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 provided.
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9.18.16 On a taxiway intended for use in RVR conditions of less than a vadé of, the
lights on a curve 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 7.9nis
spacing shall extend for 60 m before and after the curve.

9.18.17 Taxiway Centre Linkights on Rapid Exitakiways
9.18.18 Location

Taxiway centre line lights on a rapid exit taxiway shall commence at a point at least
60 m before the beginning of the taxiway centre line curve and continue beyond

the end of the curve to a point on the centre linetbe taxiway where amircraft

can be expected to reach normal taxiing sped@the lights on that portion parallel

to the runway centre line shall always be at least 60 cm from any row of runway

centre line lights, as shown in Figure App.

9.18.19 The lightshould be spaced at longitudinal intervals of not more than 15 m, except
that, where runway centre line lights are not provided, a greater interval not
exceeding 30 m may be used.

9.18.20 Taxiway Centre Line Lights on other ExitXiways
9.18.21 Location

9.18.22 Taxiway centre tie lights on exit taxiways other than rapid exit taxiways shall
commence at the point where the taxiway centre line marking begins to curve from
the runway centre line, and follow the curved taxiway centre line marking at least
to the point where the markig leaves the runwayThe first light shall be at least
60 cm from any row of runway centre line lights, as shown in Figure Adp 9

9.18.23 The lights shall be spaced at longitudinal intervals of not more than 7.5 m.
9.18.24 Taxiway Centre Line Lightsy Runways
9.18.25 Location

Taxiway centre line lights on a runway forming part of a standardrtaste and
intended for taxiing irRunway Visual Rangenditions less than a value of 300 m
shall be spaced at longitudinal intervals not exceeding 15 m.
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Figure App 914
Offset Runway and Taxiway Centre Linghts
+/—exit taxiway centre line light
T - ——— +}—— — —— — exit taxiway centre line marking — - —
+
90 cm
runway centre line marking
precision approach runway
l \ category Il or 11l
- —_——— — —— - runway centre line —— — —— \—
60 cm
90 cm |
—*—@—q—runway centre line light
60 cm
y— —————— rl— — —— — exit taxiway centre line marking —— —+ —

exit taxiway centre line light

Tolerances for offset runway centre line lights and
taxiway centre line lights to maintain 60 cm separation.

Note: See Chapter 4, 4.16.15.3 for details on applicable electrical system design.
9.19 TAXIWAYEDGELIGHTS
9.19.1  Application

Taxiway edge lights shall be providedtz# edges of a runway turn pad, holding
bay, apron, etc. intended for 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 not be provided where, considering the matwf the operations,
adequate guidance can be achieved by surface illumination or other means.

9.19.2  Taxiway edge lights shall be provided on a runway forming part of a standard taxi
route and intended for taxiing at night where the runway is not provided with
taxiway centre line lights.

9.19.3 Location

Taxiway edge lights on a straight section of a taxiway and on a runway forming part
of a standard taxroute shall be spaced at uniform longitudinal intervals of not
more than 60 m.The lights on a curve shall be spded intervals less than 60 m

so that a clear indication of the curve is provided.
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Taxiway edge lights on a holding bay, apron, etc. should be spaced at uniform
longitudinal intervals of not more than 60 m.

Taxiway edge lights on a runway turn pad shalspaced at uniform longitudinal
intervals of not more than 30 m.

The lights shall be located as near as practicable to the edges of the taxiway,
runway turn pad, holding baypron or runway, etc. or outside the edges at a
distance of not more than 3 m.

Characteristics

Taxiway edge lights shall be fixed lights showing blue. The lights shall show up to
at least 30° above the horizontal and at all angles in azimuth necessary to provide
guidance to a pilot taxiing in either direction. At an ing&ction, exitor curve the

lights shall be shielded as far as practicable so that they cannot be seen in angles
of azimuth in which they may be confused with other lights.

RUNWAYTURNPADLIGHTS
Application

Runway turn pad lights shall be provided for continuous guidance on a runway turn
pad intended for use iRunway Visual Rangenditions less than a value 800

m, to enable araircraftto complete a 180 degree turn and align with the runway
centre line.

Runway turn pad lightshouldbe provided on a runway turn pad intended for use
at night.

Location

Runway turn pad lights should normally be located on the runway turn pad
marking, except that they may be offset by not more than 30 cm where it is not
practicable to locate them on the marking.

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.

Runway turn pad lights on a curved section of the runway turn pad markiilg sha
not exceed a spacing of 7.5 m.
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Characteristics

Runway turn pad lights shall be unidirectional fixed lights showing green with beam
dimensions such that the light is visible only framcraft on or approaching the
runway turn pad.

Runway turn pad lightshall be in accordance with the specifications of Figure App
9-30, App 931 or App 932, as appropriate.

SrorPBARS

Note 1: Astop baris intended to beontroledeither manually or automatically by
Air Traffic Services.

Note 2: Runway incursions meake place in all visibility or weather conditions.
The provision of stop bars at runwhglding positions and their use at night and
in visibility conditions greater than 550 m runway visual range can form part of
effective runway incursion prevention asires.

Application

A stop bar shall be provided at every runwaylding position serving a runway
when it is intended that the runway will be usedRnnway Visual Rangenditions
less than avalue of 550m, except where:

a) appropriate aids and proceduregre available to assist in preventing
inadvertent 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:

i) aircraft on theManoeuvringArea to one at dime; and
i) vehicles on the Manoeuvring Area to the essential minimum.

Note: t is permissible to céocate Runway Holding Positions Category | and
Category /1l providing that the greater distance from the runway centre
line is applied.

Where there is mag 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 &amermediate Holding Positiowhen it is part of
a surface movement guidance and control system usepréwide traffic control
by visualmeans.
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Location

Stop bars shall be located across the taxiway at the point where it is desired that
traffic stop. Where the additional lightspecified in @1.6 are provided, these
lights shall be located not less than 3 m from the taxiway edge.

Characteristics

Stop bars shall consist of lights spaadintervals of3 m across the taxiway,
showing red in the intended direction(s) of approach to the interseaiomnway
holding position.

Note: Where necessary to enhance conspicuity of an existing stop bar, extra lights
are installed uniformly.

A pair of elevated lights should be added to each end of the stop bar where-the in
pavement stop bar lights might bedci OdzNE R FNRBY | LAt 23Qa
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.

Stop bars installed at a runwdnplding positionshall be unidirectional and shall
show red in the direction of approach to the runway.

Where the additional lightspecified in 9.21.&re 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.

The intensity in red light and beam spreads of stop bar lights shall be in accordance
with the specifications in Figures Apf29 through App B3, as appropriate.

Where stop bars are specified as componeritean Advanced Surface Movement
Guidance and Control Systemd 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 interysih red light and beam
spreads of stop bar lights shall be in accordance with the specifications of, Figure
App 934, App 9350r App 936.

Note Highintensity stop bars should only be used in case of an absolute necessity
and following a specific study.

Where a wide beam fixture is required, the intensity in red light and beam spreads
of stop bar lights shall be in accordance with the speciboatiof, Figure App-94
or App 936.

The lighting circuit shall be designed so that:
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a) stop bars located across entrance taxiways are selectively switchable;

b) stop bars located across taxiways intended to be used only as exit taxiways
are switchableselectively or in groups;

c) when a stop bar is illuminated, any taxiway centre line lights installed
beyond the stop bar shall be extinguished for a distance of at least 90 m;
and

d) stop barsareinterlocked with the taxiway centre line lights so that when
the centre line lights beyond the stop bar are illuminated the stop bar is
extinguished and vice versa.

Note: Care is required in the design of the electrical system to ensure that all of
the lights of a stop bar will not fail at the same time. Guidancéh@issue is
given in the ICAO Aerodrome Design Manual (Doc 9157), Part 5.

INTERMEDIATIHOLDINAPOSITIONUGHTS

Note: See Appendix 12, 12.11 for specifications on intermediate holding position
marking.

Application

Except where a stop bar has been installedermediate Holding Positiolights
shall be provided at amtermediate Holding Positiomtended for use irRunway
Visual Rangeonditions less than a value 80 m"

Intermediate Holding Positiolights shdlbe provided at anntermediate Holding
Positionwhere there is no need for stepnd-go signals as provided by a stop bar.

Location

Intermediate Holding Positiofights shall be located along thiatermediate
Holding Positiommarking at a distance of Or prior to the marking.

Characteristics

Intermediate Holding Positidights shall consist of three fixed unidirectional lights
showing yellow in the direction of approach to theermediate Holding Position
with a light distribution similar to taxiway o&e line lights if provided.The lights
shall be disposed symmetrically about and at right angle to the taxiway centre line,
with individual lights spaced 1.5 m apart.
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9.23 RUNWAYGUARDUGHTS

Note Runway incursions may take place in all visibilityveather conditions. The
use of runway guard lights at runwdnplding positions can form part of effective
runway incursion prevention measuresRunway guard lights warn pilots, and
drivers of vehicles when operating on taxiways, that they are abounter @
runway. There are two standard configurations of runway guard lights as
illustrated in Figure App-95.

Figure App 915

Runway Guardights

T

See 9.22.2

And 9.22.3 4—\ /* 4_\ /*

l— W Apair of unidirectional, € Unidirectional flashing

flashing yellow lights yellow lights spaced at
intervals of 3 m

Configuration A Configuration B

9.23.1  Application

Runway guard lights, Configuration A, shall be provided at each taxiway/runway
intersectionassociated with a runway intended for use in

a) Runway Visual Range conditidess than a value of 550 mhere a stop
bar is not installepand

b) Runway Visual Range conditiookvalues between 550 m and 1200 m
where the traffic density is heavy

Note 1:Runway guard lights, Configuration B may supplement Configuration A
when deemed necessary.
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Note 2: Guidance on design, operation and location of runway guard lights
Configuration B is given in the Aerodrome Design Manual (Doc 9157), Part 4.

As part of rumay incursion prevention measuresunway guard lights,
Configuration A or Configuration B, shall be provided at each taxiway/runway
intersectionwhere runway incursion hot spots have been identified, and used
under all weather conditions during day andjini.

Configuration B runway guard lights should not be collocated with a stop bar.

Where more than one runway holding positions exist at a runway/taxiway
intersection, only the set of runway guard lights associated with the operational
runway holdingoosition shall be illuminated.

Location

Runway guard lights, Configuration A, shall be located at each side of the taxiway
on the side of the runwafolding position marking

Runway guard lights, Configuration B, shall be located across the tagiwine
holding side of the runwakiolding position marking

Characteristics
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 lighg, 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.

Note: Some other device or design, e.g. sjlgalesigned optics, may be used in
lieu of the visor.

Runway guard lights, Configuration B, shall consist of yellow lights spaced at
intervals of 3 m across the taxiway.

The light beam shall be unidirectional asdall show yellow in the direction of
approach tathe runway-holding position.

The intensity in yellow light and beam spreads of lights of Configuration A shall be
in accordance with the specifications in Figure A9
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Where runway guard lights are intded for use during the day, the intensity in
yellow light and beam spreads of lights of Configuration A shall be in accordance
with the specifications in Figure App49.

Where runway guard lights are specified as components dhdwranced Surface
Movemert Guidance and Control Systemhere higher light intensities are
required, the intensity in yellow light and beam spreads of lights of Configuration
A shall be in accordance with the specificationBigure App 912.

Note: Higher light intensities may brequired to maintain ground movement at a
certain speed in low visibilities.

The intensity in yellow light and beam spreads of lights of Configuration B shall be
in accordance with the specifications in Figure Af#99

Where runway guard lights are intdad 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 Figure Apg39.

Where runway guard lights are specified as components AAdranced Surface
Movement Guidance and Control Systemhere higher light intensities are
required, the intensity in yellow light and beam spreads of lights of Configuration
B shall be in accordance with the specifications in Figure A3 9

The lights in each unit @onfiguration A shall be illuminated alternately.

For Configuration B, adjacent lights shall be alternately illuminated and alternative
lights shall be illuminated in unison.

The lights shall be illuminated between 30 and 60 cycles per minute and the light
suppression and illumination periods shall be equal and opposite in each light.

Note: The optimum flash rate is dependent on the rise and fall times of the lamps
used. Runway guard lightSpnfiguration A, installed on 6.6 ampere series circuits
have ben found to look best when operated at 45 to 50 flashes per minute per
lamp. Runway guard lights, Configuration B, installed on 6.6 ampere series circuits
have been found to look best when operated at 30 to 32 flashes per minute per
lamp.

APRONALOODLIGHTING

(see also Appendix 9, 9.18.1 and 9.19.1)
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Application

Apron floodlighting shall be provided on an apron and on a designated isolated
aircraft parking position intended to be used at night.

Note 1. The designation of an isolated aircraft pagkiposition is specified in
Chapter 4, 4.12

Note 2: Guidance on apron floodlighting is given in lBB&OAerodrome Design
Manual (Doc 9157), Part 4.

Location

Apron floodlights shall be located so as to provide adequate illumination on all
apron service @as, with a minimum of glare to pilots of aircraft in flight and on
the ground, aerodrome and apron controllers, and personnel on the apiidre
arrangement and aiming of floodlights shall be such that an aircraft stand receives
light from two or more directions taninimiseshadows.

Characteristics

The spectral distribution of apron floodlights shall be such that the colours used
for aircraft marking connected with routine servicing, and for surface and obstacle
marking, can be correctly identifiedonochromatic lights must not be used.

The average illuminance shall be at least the following:
a) Aircraft stand:

i) horizontal illuminance- 20 lux wih a uniformity ratio (average to
minimum) of not more than 4 to 1; and

i) vertical illuminance- 20 lux at a height of 2 m above the apron in
relevant directions.

b) Other apron areas:

horizontal illuminance 50 per centof the average illuminance on the
aircraft stands with a uniformity ratio (average to minimum) of not more
than 4 to 1.
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VISUALDOCKINGSUIDANCEYSTEM

Application

A visual docking guidance system shall be provided when it is intended to indicate,
by a visual aid, the precise positioningaof aircraft on an aircraft stand and other
alternative means, such as marshallers, are not practicable.

Characteristics
The system shall provide both azimuth and stopping guidance.

The azimuth guidance unit and the stopping position indicator shall bguade
for use in all weather, visibility, background lighting and pavement conditions for
which the system is intended both by day and night, but shall not dazzle the pilot.

The azimuth guidance unit and the stopping position indicator shall be of a design
such that:

a) a clear indication of malfunction of either or both is available to the pilot;
and

b) they can be turned off.

The azimuth guidance unit and the stopping position indicator shall be located in
such a way that there is continuity of guidance betwetie aircraft stand
markings, the aircraft stand manoeuvring guidance lights, if present, and the visual
docking guidance system.

The accuracy of the system shall be adequate for the type of loading bridge and
fixed aircraft servicing installations with veh it is to be used.

The system should be usable by all types of aircraft for which the aircraft stand is
intended, preferably without selective operation.

If 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 operator as a means of ensuring that the
system has been set properly.

Azimuth Guidance bit
Location

The azimuth guidance unit shall be located on or close to the extension of the stand
centre line ahead of the aircraft so that its signals are visible from the cockpit of an
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aircraft throughout the docking manoeuvre and aligned tme bythe pilot
occupyng both the left and right seats.

9.25.9.2 Characteristics

The azimuth guidance unit shall provide unambiguous left/right guidance which
enables the pilot to acquire and maintain the leadine without overcontrolling

9.25.9.3 When azimuth guidance is indicated by colaimange, green shall be used to
identify the centre line and red for deviations from the centre line.

9.25.10 Stopping Position mdicator
9.25.10.1 Location

The stopping position indicator shall be located in conjunction with, or sufficiently
close to, the azimuth guidanagnit so that pilotsoccupyingboth left and right
seats, can observe both the azimuth and stop signals without turning their head.

9.25.10.2 Characteristics

The stopping position information provided by the indicator for a particular aircraft
type shall account fathe anticipated range of variations in pilot eye height and/or
viewing angle.

9.25.10.3 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 ot to gradually decelerate the aircraft to a full stop at the intended
stopping position.

9.25.10.4 The stopping position indicator shall provide closing rate information over a
distance of at least 10 m.

9.25.10.5 When stopping guidance is indicated by colour change, ggbalhbe used 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 colour may be used
to warn that the stopping point is close.

9.26 AIRCRAFSTANDM ANOEUVRIG GUIDANCHIGHTS
9.26.1  Application

Aircraft stand manoeuvring guidance ligh&shall be provided to facilitate the
positioning of an aircraft on an aircraft stand on a paved apron intended for use in
RVR conditions less than a value of 200 m (i.e. Cated®yy Il
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Aircraft stand manoeuvring guidance lights should be provided to facilitate the
positioning of an aircraft on an aircraft stand or on a paved apron intended for use
in poor visibility conditions, unless adequate guidance is provided by other means.

Location

Aircraft stand manoeuvring guidance lights shall be collocated with the aircraft
stand markings.

Characteristics

Aircraft stand manoeuvring guidance lights, other than those indicating a stop
position, shall be fixed yellow lights, visiltheoughout the segments within which
they are intended to provide guidance.

The lights used to delineate ledwl, turning and leaebut lines should be spaced at
intervals of not more than 7.5 m on curves and 15 m on straight sections.

The lights indicating stop position shall be fixed, unidirectional lights, showing
red.

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.

The lighting circuit should be designed that the lights may be switched on to
indicate that an aircraft stand is to be used and switched off to indicate that it is
not to be used.

ROADHOLDINGPOSITIONIGHT
Application

A roadholding position light shall be provided at each rdsalding pog&ion
serving a runway when it is intended that the runway will be usdRlinway Visual
Rangeconditions less than a value of 550 m.

Location

A roadholding position light shall be located adjacent to the holding position
marking 1.5 m (£ 0.5 m) from orelge of the road, i.e. left or right as appropriate
to the local traffic regulations.

Characteristics

The roadholding position light shall comprise:
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a) a controllable red (stop)/green (go) traffic light; or
b) a flashingred light

The roadholding position lighbeam shall be unidirectional 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 holdiqgsition is intended, but shall not
dazzle the driver

The flash frequency of the flashingd light shall be between 30 and 60 per minute.
NO-ENTRBAR

Note: Runway incursions may take place in all visibility or weather condifidres.
usecan formpart of effective runway incursion prevention measures.

Application

A noentry bar should be provided across a taxiway which is intended to be used
as an exit only taxiway to assist in preventing inadvertent access of traffic to that
taxiway.

Location

A noentry bar should 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 noentry bar should be ctocated with a neentry sign and/or a nentry
marking.

Characteristics

A noentry bar should consist of unidirectional lights spaced at uniform intervals of
no more than 3 m showing red in the intended direction(s) of approach to the
runway.

Note Where necessary to enhance conspicuity, extra lights ardlggstaniformly.

A pair of elevated lights should be added to each end of themoy barwhere

the inlJr SYSy (i y2 SyiNR o6FN fA3IKGA YAIKID
example, bysandor rain, or where a pilot may be required to stop the aircrafa
position so close to the lights that they are blocked from view by the structure of
the aircraft.

CARADR- ISSUE 11 (CORRECTED) Page3000f 528

(@]



AERODROME

9.28.6

9.28.7

9.28.8

9.28.9

9.29

9.20.1

9.29.2

9.29.3
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The intensity in red light and beam spreads ofemtry bar lights shall be in
accordance with the specificationskigure App 29 through Figure App-83.

Where noeentry 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 visilities or in bright daytime conditions, the intensity in red
light and beam spreads of rtry bar lights should be in accordance with the
specifications oFigure App 84 or Figure App-36.

Note: Highintensity neentry bars are typically only usedl ¢ase of an absolute
necessity and following a specific study.

Where a wide beam fixture is required, the intensity in red light and beam spreads
of no-entry bar lights should be in accordance with the specificatiofsgafre App
9-34 or Figure App-36.

Taxiway centre line lights installed beyond theerdry bar, looking in the direction
of the runway shall not be visible when viewed from the taxiway.

LIGHTS INUNSERVICEABLE OROSERAREAS
Application

Unserviceablity lights shall be displayeddelineate an area unsafe for aircraft
operation, i.e. closed areas, areas temporarily unserviceable

Location

Unserviceability lights shall be positioned at the outer perimeter of an
Unserviceable Arear at the entry to the taxiway/ aircraft stand as appriate.

Note: Unserviceability lights are normally used in conjunction with the
extinguishment of other airfield lightingRunwaycentre lineand edge lighting,
and taxiway lighting shall be turned off in areas that are closed to aircraft traffic.
This includes taxiwagentre linelights that form a guidance path immediately
leading to the closed area.

A minimum of four lights shall be used except whether the area is triangular in
shape where a minimum of three lights may be employd&tie number of lights
must be increased where the area is large or of unusual configuratidith the
exception of 9.26.4, at least one light shall be installed for eacihm@bperipheral
distance of the arealf the lights are directional, they shakk lorientated so that

as far as possible their beams are aligned from the direction which aircraft or
vehicles are approaching.
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In addition to closed markings, when a runway or taxiway, or portion thereof
closed is intercepted by a usable runway or taxiwayich is used at night,
unserviceability lights shall be placed across the entrance to the closed area at
intervals not exceeding 3.

Characteristics of Unserviceabilityghts

An unserviceability light shall consist of a red fixed ligiitie light shalhave an
intensity sufficient to ensure conspicuity considering the intensity of the adjacent
lights and the general level of illumination against which it would normally be
viewed. In no case shall the intensity be less than 10 cd of red light.

Unservieable area lights shall be mounted so as to be frangibleir height shall
be sufficiently low to preserve clearance for propellers and for engine pods of jet
aircratft.

If the lights are directional, they shall be orientated so that as far as poshktile t
beams are aligned in the direction from which aircraft or vehicles will approach.

LGHTS FOREMPORARW_OSURE ARUNWAY

A lighted visual aid may be utilized to indicate the temporary closure of a runway
instead of closure markingsWhere installed he lighted visual aid unit should
comply with the following:

a) Be a portable, towable unit that can be quickly removed from the runway.

b) Consist of clear incandescent lamps or transmit a white colour, arranged in
GKS &aKI LIS 27F | € S (ab appropiate amgle id ake NI &
0KS aE¢ RhesmS shillbeéaifted white or yellow on all sides
so that the unit will be clearly visible when in its positioFhe arms must
be at least 4.5n in length with a minimum of 9 x equally spaced ¥8pot
lights.

c) It should be energized by a portable power supply

d) It shall be controlled so that the lighted signal will flash at an approximate
rateof 250 aSO2YyRaHGRYEASOFRRE G2FFE P

e) It shall provide the following daytime visual reference dgrivFR
conditions when placed on theentre lineat the threshold markings.

f) Visible to the pilot at a range of at least 5 nm

A

ggwSOz23yAralotsS & | tS3GG-8mNd aEE FTNRY |
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h) It shall provide lamp dimming capability for night time operations

i) It shall produce a signal that provides a horizontal coverage to at least 15
degrees on each side of the runwegntre ling and a vertical coverage
from O degrees to 10 degrees above horizontal, both day and night, at a
range of 0.5hm

j) It shall have adjuable aiming andevellingto allow tilting to an optimum
angle of 3 degrees from vertical

k) It shall be able to withstand wind speeds ofkt® without affecting aiming
or operation

[) 1t shall include an illuminated failure indicator that is visible from back
(runway side) of the unit, that can be seen from therodrome control
tower

9.30.2 Where a visual aid as described i2®1 is used to denote a temporary closed
runway, a minimum of twainits shall be located on the runwayOne shall be
located on thecentre lineat the threshold of the runway in use, and another
located at the aiming point 35800m from the threshold All other airfield lighting
associated with the runway shall betexyuished in association with the use of
these units.

9.31 RUNWAY STATUS LIGHTS

Introductory Notet Runway status lights (RWSL) is a type of autonomous runway incursion
warning system (ARIWS). The two basic visual components of RWSL are runway entrance lights
(RELs) and takeff hold lights (THLSs). Either component may be installed by itself, but the two
components are designed to be complementary to each other.

9.31.1 Location

a) Where provided, RELs shall be offset 0.6 m from the taxiway centre line on
the opposite side to the taxiway centre line lights and begin 0.6 m before
the runway holding position extending to the edge of the runway. An
additional single light shall be placed on the runway 0.6 m from the runway
centre line and aligned with the last twoxisvay RELS.

Noter Where two or more runway holding positions are provided, the
runway holding position referred is that closest to the runway

b) RELs shall consist of at least five light units and shall be spaced at a
minimum of 3.8 m and a maximum of 1512 longitudinally, depending
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upon the taxiway length involved, except for a single light installed near the
runway centre line.

c) reserved
d) reserved

e) Where provided, THLs shall be offset 1.8 m on each side of the runway
centre line lights and extend, in pajrstarting at a point 115 m from the
beginning of the runway and, thereafter, every 30 m for at least 450 m.

Notex Additional THLs may be similarly provided at the starting point of
the takeoff roll.

9.312 Characteristics

a) Where provided, RELs shatinsist of a single line of fixed in pavement
lights showing red in the direction of aircraft approaching the runway.

b) RELs shall illuminate as an array at each taxiway/runway intersection where
they are installed less than two seconds after the system rieitges a
warning is needed.

c) Intensity and beam spread of RELs shall be in accordance with the
specifications of Appendix 2, Figures App®and App 3B1.

Notex Consideration for reduced beam width may be required for some
REL lights at acute angled runyaxiway intersections to ensure the RELs
are not visible to aircraft on the runway.

d) Where provided, THLs shall consist of two rows of fixed in pavement lights
showing red facing the aircraft taking off.

e) THLs shall illuminate as an array on the runway tflean two seconds after
the system determines a warning is needed.

f) Intensity and beam spread of THLs shall be in accordance with the
specifications of Figure App43.

g) RELs and THLs should be automated to the extent that the only control over
each systemwvill be to disable one or both systems.
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9.32 COLOURSPECIFICATIONS

9.32.1 General

Introductory Note The following specifications define the chromaticity limits of colours to be
used for aeronautical ground lights, markings, signs and panéle specifications are in
accord with the 1983 specifications of the International Commission on Illumination (CIE)
except for the colour orange in Fig App3l1l

It is not possible to establish specifications for colours such that there is no possibility
confusion.For reasonably certain recognition, it is important that the eye illumination be well

above the threshold of perception, that the colour not be greatly modified by selective
FGY2ALIKSNRAO |G0GSydzZ GA2ya |y Rdeduétd. Therdiikalso 2 6 & S NI
risk of confusion of colour at an extremely high level of eye illumination such as may be
obtained from a highntensity source at very close rangeExperience indicates that
satisfactory recognition can be achieved if due ditamis given to these factors.

The chromaticities are expressed in terms of the standard observer and coordinate system
adopted by the International Commission on lllumination (CIE) at its Eighth Session at
Cambridge, England, in 1931See CIE Publicati No. 15, Colorimetry (1971)

9.32.2  Coloursfor Aeronautical Gound Lights
9.32.2.1 Chromaticitiesfor lights having filament type light sources

The chromaticities of aeronautical ground lightament type light sourceshall be within
the following boundaries

CEEquations (see Figure Apdl9a):

a) Red
Purple boundary y =0.980; x
Yellow boundary y = 0.33%xcept for visual approach slope indictor systems
Yellow boundary y = 0.320 for visual approach slope indicator systems

Note. See 9.6.3.15

b) Yellow
Red boundary y =0.382
White boundary y =0.79Q; 0.667x
Green boundary y =xc0.120

c) Green
Yellow boundary x =0.360; 0.080y
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White boundary x = 0.650y
Blue boundary  y =0.390; 0.171x

d) Blue
Green boundary y =0.805x + 0.065
White boundary y =0.40Q; x
Purple boundary x =0.600y + 0.133

e) White
Yellow boundary x = 0.500
Blue boundary  x=0.285
Green boundary y =0.44(and y = 0.150 + 0.640x
Purple boundary y =0.050 + 0.750nd y = 0.382

f)  Variable White
Yellow boundary x =0.255 + 0.750y dry = 0.79 ¢ 0.667x
Blue boundary  x =0.285
Green boundary y =0.44(and y = 0.150 + 0.640x
Purple boundary y =0.050 + 0.750nd y = 0.382

Note: Guidance on chromaticity changes resulting from the effect of temperature
on filtering elements is given in thHEAO Aerodrome Design Manu@Doc 9157)
Part4

9.32.2.2 Wheredimming is not required, or where observers with defective colour vision
must be able to determine the colour of the light, green signals should be within
the following boundaries:

Yellow boundary y =0.726¢ 0.726x
White boundary x = 0.650y
Blue boundary y =0.39Q0; 0.171x

Note. Where the colour signal is to be seen from long range, it has been the
practice to use colours within the boundarie®&2.2.2

9.32.2.3 Where increased certainty of recognitidnom white is more important than
maximum visual range, green signals should be within the following boundaries:
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Yellow boundary y = 0.726; 0.726x
White boundary x = 0.625y 0.041
Blue boundary y =0.39(; 0.171x

Discriminationbetween lights havingfilament type sources

If there is a requirement to discriminate yellow and white from each other, they
should be displayed in close proximity of time or space as, for example, by being
flashed successively from the same beacon.

If there is a requirement taiscriminate yellow from green and/or white, as for
example on exit taxiway centre line lights, the y coordinates of the yellow light
should not exceed a value of 0.40.

Note: The limits of white have been based on the assumption that they will be used
in situations in which the characteristics (colour temperature) of the light source
will be substantially constant

The colour variable white is intended to be used only for lights that are to be varied
in intensity, e.g. to avoid dazzling.this colour igo be discriminated from yellow,
the lights should be so designed and operated that:

a) the x coordinate of the yellow is at least 0.050 greater than the x coordinate
of the white; and

b) the disposition of the lights will be such that the yellow lights arpldiged
simultaneously and in close proximity to the white lights.

Chromaticitiesfor lights having a solid state light source

Thechromaticities of aeronautical ground lights with solid state light sources, e.qg.
LEDs, shall be within the following bounegri

CIE Equations (see Figure App®):

Red

Purple boundary y = 0.98Q; x

Yellow boundary y = 0.335, except for visual approach slope indicator systems;
Yellow boundary y = 0.320, for visual approach slope indicator systems.

Noter See 9.6.3.14

Yelow
Red boundary y =0.387

CARADR- ISSUE 11 (CORRECTED) Page307of 528



AERODROME

d)

f)

9.32.4.2

9.324.3

9.32.5

APPENDIX 9

White boundary y = 0.98(Q; x
Green boundary y =0.727x + 0.054

Green (also refer 9.32.8.2 and 9.32.8.3)
Yellow boundary x =0.310

White boundary x =0.625y 0.041
Blue boundary y = 0.400

Blue

Green boundary y = 1.141x 0.037
White boundary x =0.40Q¢ y

Purple boundary x =0.134 + 0.590y

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 fsolid state light sources are those of e) White
above.

Where observers with defective colour vision must be able to determine the colour
of the light, green signals should be within the following boundaries:

Yellow boundary y =0.726;0.726x
White bowundary X =0.625y 0.041
Blue boundary y = 0.400

In order to avoid a large variation of shades of green, if colours within the
boundaries below are selected, colours within the boundaries of 9.32.8.2 should
not be used.

Yellow boundary x=0.310
White boundary X =0.625y 0.041
Blue boundary y =0.726; 0.726x

Colour measurement for filamenrtype and solid statetype light sources
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9.32.5.1 The colour of aeronautical ground lights shall be verified as being within the
boundaries specified in Figure Appl717a or 917b as appropriate, by
measurement at five points within the area limited by the innermost isocandela
curve (isocandela diagrantsg 918 to Fig 943 refer), with operation at rated
current or voltage.In the case of elliptical or circular isockata curves, the colour
measurements shall be taken at the centre and at the horizontal and vertical limits.
In the case of rectangular isocandela curves, the colour measurements shall be
taken at the centre and the limits of the diagonals (cornelsaddition, the colour
of the light shall be checked at the outermost isocandela curve to ensure that there
IS no colour shift that might cause signal confusion to the pilot.

Note 1 For the outermost isocandela curve, a measurement of colour coordinates
should be made and recorded for review and judgement of acceptability 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 isocandele ¢ery.
stop bar lights at significantly wide runw4plding positions).In such instances,
the appropriate authority should assess the actual applicaéind if necessary
require a check of colour shift at angular ranges beyond the outermost curve.

9.32.5.2 In the case of visual approach slope indicators and other light units having a colour
transition sector, the colour shall be measured at points in accordance with
9.32.5.1 except that the colour areas shall be treated separately and no point shall
be within 05 degrees of the transition sector.
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Figure App 97a

Colours forAeronautical Ground Lights (filament type lampg
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Colours for Aeronautical Ground Lights (solid state lighjing
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Figure App 918

Isocandela Diagram forgproachCentre Line Light and f©ssbars
(White Light)

Degrees
vertical
Y
Minimum
1000 cd
20 -
Minimum
2000 cd
165 A+l r=
WS 4= — — —|—= — S Main beam
135 1= o= o=l e — — minimum
10 000 cd
10
) Minimum
average
20 000°¢d
5
51T =
W= ~ il sl
0 >
-20 -15 -14 -10 -5 0 5 10 14 15 20 X
Degrees
honzontal
Notes:
X2 V2 a 10 14 15
1 Curves calculated on formula—5— +—5— =1
a b b | 55| 65| 85

2 Vertical setting angles of the lights shall be such that the following vertical cov:
of the main beam will be met:

distance from threshold vertical main beam coverage
threshold to 315 m 0.0°t 11°

316 mto 475 m 0.5°t 11.5°

476 m to 640 m 1.5°t 12.5°

641 m and beyond 2.5°1 13.5° (as illustrated above)

3 Lights in crossbars beyond 22.5 m from the celimieeshall be toedin 2 degrees. A
other lights shall be aligned parallel to the centre line of the runway.

4  See collective notes for Figures AgB8%o0 App 928.
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Figure App 919
Isocandela Diagram for Approach Side Rbight
(Red ight)
Degrees
vertical

]

15L

Minimum
250¢d

Minimum
500 cd

wrdr—-—————=
N5 4= == — —— -
T S Ma_ln_beam
minimum
10 2 500 cd
Minimum
average
5 5000cd
I
15 4 — = b |
=20 -165-15 -15-10 -7 -5 0 5 1 1M0W115 1165 20 —)X
Degrees
horizontal
Notes
X2 y2 a 7.0 | 115] 16.5
1. Curves calculated on formula—— +=— =1
a b b | 50| 6.0 | 80
2. Toein 2 degrees
Vertical setting angles of the lights shall be such that the following vertical cowv
of the main beam will be met:
distance fronmthreshold vertical main beam coverage
threshold to 115 m 0.5°t 10.5°
116 mto 215 m 01°t 171°
216 m and beyond 1.5°t 11.5° (as illustrated above)
4. See collective notes for Figures AgB8%0 App 928.
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Figure App 20
Isocanckla Diagram for Threshold Light
(Green ight)
Degrees
vertical
Y Minimum
500 ¢d
L Minimum
15 1000 cd
14
Main beam
W =TT T minimum
10 5 000 cd
Minimum
5 average
10 000 cd
. |
L] L] L] L] ,
-1 -10 -9-75-55 -5 0 55575 910 15 ¥
Degrees
horizontal
Notes:
X2 y2 a 55| 75| 9.0
1. Curves calculated on formula—— +—-5— =1
a b 45 | 6.0 | 85

2. Toein 3.5degrees
3. See collective notes for Figures ApB83o App 928.
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Figure App 21
Isocandela Diagram for Threshold Wing Baght
(Green ight)
Degrees
vertical
Y
Minimum
500 ¢d
Minimum
1000 cd
15 .
15 | Main beam

minimum
1.5 - 5000 cd

10.5 o

10
Minimum
average
3 10 000 ¢d
I
0.5 |
] | I I
0 -16.5 -15 -11.5 -10 -7 -5 0 5 7 10 115 15165 ’X
Degrees
honzontal
Notes:
X2 y2 a 7.0 | 115| 16.5
1. Curves calculated on formula—— +=— =1
a b b | 50| 6.0 | 80

2. Toein 2 degrees

3. See collective notes for Figures AplB3o App 928.
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Figure App 22
Isocandela Diagram for Touchdown Zohgght
(White Light)
Degrees
vertical
Y
14* Minimum
250 ¢d
Minimum
s+ — — — L __ 500 cd
10 Main beam
9 minimum
2500 cd
Minimum
5 average
| 5 000 od
I
| |
? | |
| |
0 | ;
-0 -85 7 5 0 5 785 10 _’X
Degrees
horizontal
Notes:
2 y2 a 50| 70 | 85
1. Curves calculated on formula—5— +—5— =1
a b b | 35| 6.0 | 85
2. Toein 4 degrees
3. See collective notes for Figures AplBYo App 928.
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Figure App 23

Isocandela Diagram for Runwdayentre Lind.ight with 30 m Longitudinal
Spacing (White Light) and RapidiETaxiway Indicator ight (Yellow light)

Degress
vertical
Y
* Minimum
250 cd
Minimum
12
500 cd
10 ;
9 - — — — — A Ma_ln_beam
minimum
2 500cd
Ji
5
Minimum
average
5000cd
| |
| |
0 | | >
-0 85 - -5 0 5 7 85 10 X
Degrees
horizontal
Notes
2 Y2 a | 50| 70| 85
1. Curves calculated on formula—— +=5>— =1
a b b | 35| 6.0 | 85

2. For redight, multiply values by 0.15.
3. For yellow light, multiply values by 0.40.
4. See collective notes for Figures AgB8o App 928.
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Figure App 24

Isocandela Diagram for Runwdayentre Lindlight with 15 mLongitudinal
Spacing (White Light) an@apid Exit Taxiway Indicator Lightgow Light)

Deqgrees
vertical
YTM'S T T T O Minimum
o 500 cd for Cat. Il
Minimum
13 250 cd for Cat. Il 250 cd forCat. |
125 ¢d for Cat. | and Cat. Il
and Cat. Il Main beam minimum
2 500 cd for Cat. Il
10 1250 cd for Cat. |
and Cat. I
9
Minimum average
? 5 000 cd for Cat. IIl
2 500 cd for Cat. |
and Cat. Il
| |
| |
| |
0 | :
0 85 T 5 0 5 7 85 10 —;
Degrees
horizontal
Notes:
NRY: a | 50| 7.0 | 85
1. Curves calculated on formula—— + o 1
a b 45 8.5 10

2. For red light, multiply values by 0.15.
3. For yellow light, multiply values by 0.40.
4. See collectivaotes for Figures App B8 to App 928.
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Figure App 25
Isocandela Diagram for Runway Ehajht
(Red light)
Degrees
vertical
Y
Minimum
125 ¢d
10
9 Minimum
250 cd
5t — Main beam
minimum
1250 cd
5
L35 + —
Minimum
average
2 500 cd
225 4 — —

10 90 35 6 5 0 5 6 15 9 10 —’X
Degrees
horizontal

Notes:
X2 y2 a 6.0 | 75 9.0
1. Curves calculated on formula—— +=— =1
a b b |225| 50| 65

2. See collective notes for Figures ApIB3oApp 928.

CARADR- ISSUE 11 (CORRECTED) Page3190f 528



wirallgly thlla als lla_igall Q
GENERAL CIVIL AVIATION AUTHORITY § S
~=

AERODROME

APPENDIX 9
Figure App 26

Isocandela Diagram for Runway Edgght where Width of Rinway is 45 m
(White Light)

Deqrees
vertical
"1
Minimum
500cd
12
10
WBWT—— T —= Minimum
1000 cd
Main beam
b minimum
5000 ¢d
5
Minimum
average
10000 ¢d |
I I I |
I | I |
0 | | | : :
-10 9 -1.5 55 5 0 555 1.5 9 10 X
Deqrees
horizontal
Notes:
X2 y2 a 55| 75| 9.0
1. Curves calculated on formula—— +=>— =1
a b b | 35| 60| 85

2. Toein 3.5 degrees
3. Forred lightmultiply values by 0.15.
4. For yellow light, multiply values by 0.40.

5. See collective notes for Figures ApIB83o App 928.

Figure App @7

IsocandelaDiagram for Runway Edge Light where Width afrfvvay is 60 m
(White Light)
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Degrees
vertical
il
Minimum
500 cd
12
Minimum
10 1000 cd
95 4+ — — — Main beam
mimnimum
5000 cd
7
° Minimum
ayerage
10000 ¢cd
0 0 %
Degrees
horizontal
Notes
X2 y2 a 6.5 85 100
1. Curvegalculated on formula _, + 7, =1
a b b 35 60 85
2. Toein 4.5 degrees
3. For red light, multiply values by 0.15.
4. For yellow light, multiply values by 0.40.
5. See collective notes for Figures AplBYo App 928.
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Figure App 28

Grid Points to be used for the Calculation of Average Intensity ppfach and
Runway lghts

Degrees
vertical

4

0 ' =
-1 % -5 4 3 -2 -1 0 1 2 3 4 5 b 7 X
Degrees

horizontal
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Collective notes to FigureSpp 318to App 928

1. The ellipses in each figure are symmetrical about the common vertical and horizontal axes.

2. Figures App-48to App 928 show the minimum allowable light intensitie$he average
intensity of the main beam is calculated by establishing grid points as shown in Figure App
9-28 and using the intensity values measures at all grid points locatednvatid on the
perimeter of the ellipse representing the main beahine average value is the arithmetic
average of light intensities measured at all considered grid points.

3. No deviations are acceptable in the main beam pattern when the lighting fixture is
properly aimed.

4. Average intensity ratioThe ratio between the average intensity within the ellipse defining
the main beam of a typical new light and the average light intensity of the main beam of
a new runway edge light shall be as follows:

Figure App 48 | Approach centre line and crossbars 1.5to0 2.0 (white light)
Figure App 49 | Approach side row 0.51t0 1.0 (red light)
Figure App 20 | Threshold 1.0 to 1.5 (green light)
Figure App 21 | Threshold wing bar 1.0 to 1.5 (green light)
Figure App 22 | TouchdowrZone 0.5 to 1.0 (white light)

Figure App 23 | Runway centre line (longitudinal spacing 30 1 0.5 to 1.0 (white light)

Figure App 24 | Runway centre line(longitudinal spacing 15 n 0.5 to 1.0 for CAT Il

(white light)
0.5t0 0.25 for CAT I, Il
(white light)
Figure App 25 | Runway end 0.25t0 0.5 (red light)
Figure App 26 | Runway edge (45 m runway width) 1.0 (white light)
Figure App 27 | Runway edge (60 m runway width) 1.0 (white light)

5. The beam coverages in the figures providertheessary guidance for approaches down to
an RVR of the order of 150 m and takés down to an RVR of the order of 100 m.

6. Horizontal angles are measured with respect to the vertical plane through the runway
centre line.For lights other than centre lidights, the direction towards the runway centre
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line is considered positiveVertical angles are measured with respect to the horizontal
plane.

Where, for approach centre line lights and crossbars and for approach side row lights, inset
lights are used itieu of elevated lights, e.g. on a runway with a displaced threshold, the
intensity requirements can be met by installing two or three fittings (lower intensity) at
each position.

The importance of adequate maintenance cannot be -ewephasized. The avega
intensity should never fall to a value less tharpBfcentof the value shown in the figures
and it should be the aim of airport authorities to maintain a level of light output close to
the specified minimum average intensity.

The light unit shall banstalled so that the main beam is aligned within dredf degree of
the specified requirement.
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Figure App 29

IsocandelaDiagram forTaxiway Centre Ling15 m spacing)RELsNo-Entry Bar and Stop
Bar Lights in Straightegtions intended for use ilRunway Visual Rang@nditions of less
than a value of 300 m where Large Offsets can Occur and for-lnb@nsity Runway Guard

Lights, Configuration B

Degrees \,T

vertical
Minimum
20 cd Main beam
minimum
15 100 ed
10 /

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 distancesf the order of 12 m and are intended for use before and
after curves.

2. Increased intensities for enhanced rapid exit taxiway centre line lights as
recommended in 9.16.9 are four times the respective intensities in the figure
(i.e. 800 cd for minimum avega main beam).

3. See collective notes for Figures Appdo App9-38.
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Figure App B0

APPENDIX 9

IsocandelaDiagram forTaxiway Centre line (15m spacing) No-Entry Barand
Stop Bar Lights in Straighe&tions intended for use ifrRunway Visual Range

Conditions of kss than a value of 300 m

Pegrees y
vertical
15
13
«— Minimum
10 20 cd
8
5 Minimum - lg——— Main beam
average minimum
200 cd 100 cd
1
0 | |
=10 -45-35 0 3545 10

Notes:

—» Degrees
X horizontal

1. These beam coverage are generally satisfactory and cater for a ni
displacement of the cockpit from the centre line of approximately 3 m.

2.  See collective notes for Figures Agpo App B38.
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Figure Ap-31
IsocandelaDiagram for Taxiway €htre Line (7.5 m spacingRELsSNo-Entry

Barand stop bar lights in curved sections intended for useRaonway Visual
Rangecondtions of less than a value of 0m

Degrees vy
vertical
— Main beam
Minimum minimum
/ 10 cd / 50 cd
15
10 /

5 Minimum
average
100 cd
1
0 l
-21.25-19.25 -15 -10 -5 0 5 10 15 19.25 21.25
—» Degrees
X horizontal

Notes:

1. Lights on curves to be toed 15.75degrees with respect to the tangent of tt
curve.This does not apply to runway entrance lights (RELS).

2. Increased intensities for RELs shall be twice the specified intensitie
minimum 20 cd, main beam minimum intensity 100 cd and minimum ave
200 cd

3. See collective notes for Figures AgzRo Appo-43.
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Figure App B2

IsocandelaDiagram forTaxiway Centre Line (30 m, 60 m spacingNo-Entry
Barand Sop Bar Lights inSraight Sections intended for use ilRunway
Visual Rangé&onditions of 300 m or greater

Degrees yA
vertical
L Main beam
Minimum minimum
2cd 10 cd
10
5
4
Minimum average 20 cd
1
0.5 —
0 [ —» Degrees
-20 -16-15 -10 -5 0 5 10 1516 20

X horizontal

Notes:

1. At locations where high background luminance is usual and w
deterioration of light output resulting from dustandand local contaminatior
is a significant factor, the edalues should be multiplied by 2.5.

2.  Whereomnidirectional lights are used they shall comply with the vertical b
requirements in this figure.

3. See collective notes for Figures AgpRo App 938.
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Figure App B3
Isocandela Diagram for Taxiwaefitre Line (7.5 m, 15 m, 30 m spacing)Jo-

Entry Barand Stop Bar Lights in Curved@ions intended for use ifrRunway
Visual Rangé&onditions of 30 m or greater

Degrees y
vertical :
— Main beam
Minimum minimum
2cd 10 cd
15
10
4
Minimum average 20 cd
o.s;—
-20.25-19.25 15 -10 -5 0 5 10 15 19.25 20.25
—» Degrees
X horizontal
Notes:

1. Lights on curves to be toed 15.75 degrees with respect to the tangent of
curve.

2. Atlocations where high background luminance is usual and where deteriol
of light output resulting from dussandand local contamination is a significa
factor, the cdvalues should be multiplied by 2.5.

3. These beam coverages allow for displaeatrof the cockpit from the centre lir
up to distances of the order of 12 m as could occur at the end of curves.

4. See collective notes for Figures Appedo App B38.
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Figure App B4

IsocandelaDiagram for Hgh-intensity Taxiway Centre Line (15 spacing)

No-Entry Barand Stop Bar Lights in Straighe&ions intended for use in an

Advanced Surface Movement Guidance and Control Systdmare Higher
Light Intensities are Required and where Large Offsets canud

Degrees y
vertical

C
85{—4————4+ ———H ——
5s1-4-rHHH-1-H =1 g
[
[11
as5-1—4-+1H-+-HH-1
| |
| |
i 1
| |
| |
0 : l
-26 =21 -15 -1:?1&5 -6 0 6 10.512 15 21 26 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 from the ¢
line up to distances of the order of 12 m and are intended for use befor:
after curves.

2. See collective notes for Figures AgpOo0 App 938.
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Figure App B5

Isocandela Diagram for Higimtensity Taxiway Centre Line (15 m spacing)

No-Entry Barand Stop Bar Lights in Straighe&ions intended for use in an

Advanced Surface Movement Guidance and Control Systdmare Higher
Light Intensities are Bquired

Degrees y
vertical

18

14.5 -

12
10.5-

85—

75— g P‘
: |
45— |
3.5- "
1
N
0 H
5 2 0 2 55'.5”'5 1 13 15 185 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 n
displacement of the cockpit corresponding to the outer main gear whehko
taxiway edge.

2. See collective notes for Figures Appao App 9G38.
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Figure App B6

Isocandela Diagram for Higimtensity Taxiway Centre Line (7.5 m spacing)

No-Entry Barand Stop Bar Lights in Curved@ions intended for use in an

AdvancedSurface Movement Guidance and Control Systesere Higher
Light Intensities are Bquired

Degrees v
vertical

18

12
1054 — 4—— =+

854 — 4 ————

-43 -32-29 -24 18 -12 -6 0 6 12 18 24 29 32
-30.5 30.5 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 notdsr Figures App-29 to App 938.
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Figure App B7

IsocandelaDiagram for Higkintensity Runway Guardights, Configuration B

Degrees
vertical

Main beam

Minimum ini
100 cd ?&BT&M
15

) /

5 Minimum
average
1000 cd
055l ———
—» Degrees
-0 -24 -20 -10 0 10 20 24 30 X horizontal

Notes:

1.  Although the lights flash in normal operation, the light intensity is specifie
if the lights were fixed fancandescent lamps.

2.  See collective notes for Figures AgpR%o App 938..
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Figure App B8

Grid Points to be used for Calculation of Average Intensity of Taxiway Centre Line and Stop
Bar lights

Degrees y
vertical

5

~N
s
oy . e

—» Degrees

= SR TR R R T 0 1 2 3 4 5 6 X horizontal

Collective notes to Figures App2B to App 938

1. The intensities specified in Figures Apz9%0 App 937 are in green and yellow light for taxiway
centre line lights, yellow light for runway guard lights and red light for stop bar lights.

2. Figures App 29 to App 937 show the minimum allowable lighttensities. The average intensity
of the main beam is calculated by establishing grid points as shown in Figure38@m8 using
the intensity values measured at all grid points located within and on the perimeter of the rectangle
representing the maindam. The average value 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. Horizontd angles are measured with respect to the vertical plane through the taxiway centre line
except on curves where they are measured with respect to the tangent to the curve.

5. Vertical angles are measured from the longitudinal slope of the taxiway surface.

6. Theimportance of adequate maintenance cannot be esgphasizedThe intensity, either average
where applicable or as specified on the corresponding isocandela curves, should never fall to a value
less than 5@er centof the value shown in the figures, atdhould 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 degee of the specified requirement.
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Figure App %40

Light Intensity Dstribution of PAPI and APAPI

Degrees in
elevation

\
\
N\

d 15000 cd
N/

Isocandela contours

\ White
/ Red

ﬁ_,:_
= 3
S8
Sg
o
[=5
=~
(=]
=
Sa
— a8
-
w2
o 8
=S
25

-
\ N _1/

(/
/
!

AN
oo no
/

s
=2}
oo
-
o

-10 -8 -6 -4 -2 0 2
Degrees in azimuth

Notes:
1. These curves are for minimum intensities in red light.

2.  The intensity value in the white sector of the beam is no less than 2 an«
be ashigh as 6.5 times the corresponding intensity in the red sector.

3.  The intensity values shown in brackets are for APAPI.
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Figure App %41

IsocandelaDiagram for Each Light in Leintensity Runway Guardights
Configuration A

Degrees
vertical 2% 30cd
20
B4—-—— -t ——————L 2L
10
8
0
| |
-8 [ |
-10 . .
-26 -20 -15 -10-8 0 810 15 20 26
—» Degrees
X horizontal
Notes:
1. Althoughthe lights flash in normal operation, the light intensity is speci
as if the lights were fixed for incandescent lamps.
2. The intensities specified are in yellow light.
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Figure App A2

IsocandelaDiagram for Each Light in Hightensity RunwayGuard lights
Configuration A

Degrees vy

. Minimum
vertical 2 300 cd
Minimum
1000 cd
20 Main beam
minimum
5{-FF4-A -1+ -E= - 1500 cd
10
8
Minimum
0 average
3000 cd
| 1
! |
-8 | :
-10 ! ,
-2%6 -20 -15 -10-8 0 810 15 20 26
——» Degrees
horizontal
Notes:
1. Although the lights flash in normal operation, the light intensity is spec
as if the lights were fixed for incandescent lamps.
2. The intensities specified are in yellow light.
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Figure Apm®-43
Isocandela Diagram for Each Ta&# and Hold Lights (THL) (red light)

. T L1111
degrees
vertical 1111
Minimum
15
150 cd
17
13 ] m 1,
P e
10 - ]
’ Main beam
f f, \ = minimum
5 Minimum average 750 cd
1500 cd
LY
LTI i
0
-20 -15 -10 -5 1] 2 10 15 20 — X
7 7 degrees horizontal
MNotes:
%2 2 a |50 70
1. Curves calculated on formula —,+}1—, =1
a® b* b |45 |85

2. See collective notes for Figures Apg®to App 938 and App %3
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APPENDIX 10
FECONDARY POWER SYPRAXIMUMSWITCHOVER TIMES
Runway Navigation Aids Requiring Power _I\I_/Ii;xeSWnchOver
Non- Instrument Visual approach slope indicatérs | 15 seconds
Runway edgé
Runway threshold
Runway end
Obstacle? 15 seconds
Instrument SRE 15 seconds
VOR 15 seconds
DME 15 seconds
D/F facility 15 seconds
Non¢ Precision Approach | Approach lighting system 15 seconds
Visual Approach Slope Indicatéré | 15 seconds
Runway edgé 15 seconds
Runway threshold 15 seconds
Runway end 15 seconds
Obstaclée? 15 seconds
Precision pproach ILS localizer 10 seconds
Category | ILS glidepath 10 seconds
ILS middle marker 10 seconds
ILS outer marker 10 seconds
CARADR- ISSUE 11 (CORRECTED) Page3390f 528
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Runway Navigation Aids Requiring Power _I\I_/Ii;xeSWitchOver
Approach lighting system 15seconds
Visual Approach Slope Indicatdré
Runway edgé 15 seconds
Runway threshold 15 seconds
Runway end 15 seconds
All stop bars where installed 15 seconds
Essential taxiwa¥y 15 seconds
Obstacle? 15 seconds
Precision pproach ILS localizer 0 seconds
Category Il /1l
ILS glidepath 0 seconds
ILS inner marker 1 second
ILS middle marker 1 second
ILS outer marker 10 seconds
Inner 300m of the approach lightin¢ 1 second
system
Other parts of the approach lightin 15 seconds
system
Runway edge 15 seconds
Runwaythreshold 1 second
Runway end 1 second
Runwaycentre line 1 second
RunwayTouchdownZone 1 second
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Max SwitchOver

Runway Navigation Aids Requiring Power Time
All stop bas 1 second
Essential taxiway 15 seconds
Obstaclée?! 15 seconds

Runway meant for takeff | Runway edgé 15 seconds

in RVR < 80 Runway end 1 second
Runway centrdine 1 second
All stop bas 1 second
Essential taxiwa¥y 15 seconds
Obstaclée? 15 seconds

a. Supplied with secondary power when their operation is essential to the safety

flight operations

b. Secondary power should peovided where primary runway is némstrument
Runway except where emergency lighting can be activated within 15 minutes

c. One second where no runway centre line lights are provided

d. One second where approaches are over hazardous or precipitous terrain
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SIGNS
111 (GENERAL
11.1.1  Application

11.1.1.1 Signs shall be provided to convey a mandatory instruction, information on a specific
location or destination on Blovement Areaor to provide other information to meet
the requirements oEMGCS

11.1.1.2 A variable message sign should be provided where:

a) the instruction or information displayed on the sign is relevant only during a
certain period of time; and/or

b) there is a need fovariable predetermined information to be displayed on
the sign to meet the requirements of SMGCS

11.1.2 Characteristics

11.1.2.1 Signs shall be frangibl@hose located near a runway or taxiway shall be sufficiently
low to preserve clearance for propellers and the eegpods of jet aircraft. The
installed height of the sign shall not exceed the dimension shown in the appropriate
column of Table App 11.

TableApp 111

Location Distances for Taxiing Guidance Signs including Runwayigng S

Sign Height (mm) Perpendicular Perpendicular
distance from distance from
defined taxiway defined runway
Code Legend Fape Installed  pavement edge to near pavement edge to near
Number (min) (max) side of sign side of sign
lor2 200 300 700 511 m 3-10m
lor2 300 450 900 511 m 3-10m
3or4 300 450 900 11-21m 8-15m
3or4 400 600 1100 11-21m 8-15m
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11.1.2.2

11.1.2.3

11.1.24

APPENDIX 11

Note: defined taxiway or runway pavement edge means: the edge of the defined
taxiway or runway as marked i.e. this does not include the shoulders.

Signsshall be rectangular, as shown in Figures Api Hihd App 18 with the
longer side horizontal.

The face height of signs shall be as follows:

Legend Height Face Height (Min)
200 mm 300 mm
300 mm 450 mm
400 mm 600 mm

The face width of signs shb# determined using Figure App-1Except that, where
a mandatory instruction sign is provided on one side of a taxiway @y to
physical impracticabilitythe face width shall not be less than:

a) 1.94 m where theCode Numbeis 3 or 4; and
b) 1.46 m whereghe Code Numbers 1 or 2.

Note: Additional guidance on determining the face width of a sign is contained in
the ICAQAerodrome Design ManuéDoc 9157)Part 4
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Figure App 111
H = inscription height
H
2 :
Hj, (min) Hjy (min)
10-28 || 10 |1
Hiy (min) Hjy (min)
A. Sign with two runway designators B. Sign with one runway designator

Explanatory note to Figure AppMY Gl ¢ aidl YyR&ahelgetNJ G KS Ay aC

11.1.2.5 Inscription heights shall conform to the following tabulation.

Table App 112
Minimum Character Height
Runway Code Information Sign
Number Mandatory Runway Exit and
Instruction Sign | Runway Vacated Sigr Other Signs
lor2 300 mm 300 mm 200 mm
3or4 400 mm 400 mm 300 mm

Note: Where a taxiway location sign is installed in conjunction with a runway
designation sign, the character size shall be that specified for mandatory

instruction signs

11.1.2.6 Arrow dimensions shall be as follows:

Legend Height Stroke
200 mm 32 mm
300 mm 48 mm
400 mm 64 mm
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11.1.2.7 Stroke width for single letter shall be as follows:

Legend Height Stroke
200 mm 32 mm
300 mm 48 mm
400 mm 64 mm

11.1.2.8 The forms of characters, i.e. letters, numbers, arrows and symbols, shall conform to
thoseshown in Figures App 1A The width of characters and the space between
individual characters shall be determined as indicated in Table A{$ 11

11.1.2.9 Borders

a) The black vertical delineator between adjacent direction signs should have a
width of approximatel\0.7 of the stroke width.

b) The yellow border on a staralone location sign should be approximately
0.5 stroke width.

Figure App 122

Forms of Characters
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Figure App 12 (cont.)

CARADR- ISSUE 11 (CORRECTED) Page347of 528



I

S y’;ﬁ-“

il e AERODROME
APPENDIX 11

Figure App 12 (cont.)
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Figure App 12 (cont.)
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Figure App 12 (cont.)
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Figure App 122 (cont.)

3= ez

Runway vacated sign (with typical location sign)

o = e

I
=
™

e n e e |

NO ENTRY sign

|<.

Arrow, dot and dash

Note 1.¢ The arrow stroke width of the dot, and both width and length of the dash shall be proportional to the
character stroke widths.

Note 2.¢ The dimensions of the arrow shall remain constfamta particular sign size, regardless of orientation.

CARADR- ISSUE 11 (CORRECTED) Page351of 528



iz allgly dhila olella iiall Q‘
gl— : § )
=

AR
GENERAL CIVIL AVIATION AUTHORITY -’(}\ U AERODROME
APPENDIX 11

Table App 113

Letter and Numeral Widths and Space between Letters oarNerals

a) Letter to letter code number d) Width of letter
Following letter Letter height (mm)
Letter 200 300 400
Preceding letter | B, D, E,F, H,I,K,L,M,N,] C,G,0,Q,S,X 2 AT V,W,Y !
R.U Width (mm)
Code number A 170 255 340
A 2 2 4 B 137 205 274
B 1 2 2 C 137 205 274
C 2 2 3 D 137 205 274
D 1 2 2 E 124 186 248
E 2 2 3 F 124 186 248
F 2 2 3 G 137 205 274
G 1 2 2 H 137 205 274
H 1 1 2 I 32 48 64
| 1 1 2 J 127 190 254
J 1 1 2 K 140 210 280
K 2 2 3 L 124 186 248
L 2 2 4 M 157 236 314
M 1 1 2 N 137 205 274
N 1 1 2 0 143 214 286
o 1 2 2 P 137 205 274
P 1 2 2 Q 143 214 286
Q 1 2 2 R 137 205 274
R 1 2 2 S 137 205 274
S 1 2 2 T 124 186 248
T 2 2 4 u 137 205 274
U 1 1 2 v 152 229 304
vV 2 2 4 w 178 267 356
w 2 2 4 X 137 205 274
X 2 2 3 Y 171 257 342
Y 2 2 4 z 137 205 274
z 2 2 3
e) Width of numeral
Numeral height (mm)
b) Numeral to numeral code letter Numeral 200 300 200
Following letter Width (mm)
Preceding 1 50 74 98
Numeral L5 2,3,6,8,9.0 47 2 137 205 274
Code number 3 137 205 274
1 1 1 2 4 149 224 298
2 1 2 2 5 137 205 274
3 1 2 2 6 137 205 274
4 2 2 4 7 137 205 274
5 1 2 2 8 137 205 274
6 1 2 2 9 137 205 274
7 2 2 4 0 143 214 286
8 1 2 2
9 1 2 2 f) Spacing between characters for markings
0 1 2 2 Character length
Code No 2m 4m
c) Spacéetween characters Space (mm)
Character height (mm) 1 200 400
Code No 200 300 400 2 150 300
Space 3 100 200
1 48 71 96 4 50 100
2 38 57 76
3 25 38 50
4 13 19 26

Instructions

1. To determine the proper SPACE between letteraumerals, obtain the code number from table a) or b) and enter table c) for that
code number to the desired letter or numeral height.

2. The space between words or groups of characters forming an abbreviation or symbol should be equal to 0.5 to Bigightloé the
OKI N} OUSNBA dzaSR SEOSLIW UKIFd gKSNB |y INNRg¢g Aa 20 i&SRthaaA K | aa
one quarter of the height of the character in order to provide a good visual balance.

3. Where the numerafollows a letter or vice versa, use code 1.

4. Where a hyphen, dot or diagonal stroke follows a character or vice versa use code 1.

5. For the intersectiontak€ ¥ ¥ aA3y s UKS KSAIKU 2F UKS f266SN) Ol aSdspaved froma nod1vp 2
GKS LINBOSRAYy3 ané +id O2RS M FT2N) G§KS OKINIFIOGSNI KSATIKG 2F GKS ydzy
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11.1.2.10 Colours for Signs andaRels

11.1.2.11 The colours of signs shall be in accordanitk thhe specifications of thisgjendix.

11.1.2.12 The only signs on thBlovement Areautilizing red shall be mandatory instruction
signs.

Note 1: The specifications of surface colours given below apply only to freshly
coloured surfacesColours used for, signs and panels usually change with time and
therefore require renewal.

Note 2 Gudance on surface colours is contained in the CIE document entitled
Recommendations for Surface Colours for ViSigalallingt Publication No. 32
(TG106) 1983.

Note 3 The specifications recommended {lause 11.1.3.4below for
transilluminated panelsare interim in nature and are based on the CIE
specifications for transilluminated sigrisis intended that these specifications will

be reviewed and updated as and when CIE develops specifications for
transilluminated panels

11.1.2.13 The chromaticities and lumance factors of ordinary colours, colours of retro
reflective materials and colours of transilluminated (internally illuminated) signs and
panels shall be determined under the following standard conditions:

a) Angle of illumination: 45°;
b) Direction of viewperpendicular to surface; and
c) lluminant: CIE standard illuminant D65.

The chromaticity and luminance factors of ordinary colours for markings and
externally illuminated signs and panels should be within the following boundaries
when determined under staratd conditions.

CIE Equations (see Figure ApgBl1

a) Red

b)

Purple boundary

y = 0.345% 0.051x

White boundary y =0.91( x
Orange boundary y =0.314 + 0.047x
Luminance factor 3 =0.07 (mnm)

Orange
Red boundary
White boundary

CARADR- ISSUE 11 (CORRECTED)
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Yellow boundary

Yellow boundary
White boundary
Blue boundary
Luminance facto

y = 0.250 + 0.220x

Luminance factor 3 =0.20 (mnm)
c) Yellow
Orange boundary y =0.108 + 0.707x
White boundary y =0.91Q x
Green boundary y = 1.35x 0.093
Luminance factor 3 =0.45 (mnm)
d) White
Purple boundary y =0.010 + x
Blue boundary y =0.61Q; x
Green boundary y =0.030 + x
Yellow boundary y =0.71Q; x
Luminance factor 3 =0.75 (mnm)
e) Black
Purple boundary y = x¢ 0.030
Blue boundary y =0.57Q x
Green boundary y =0.050 + x
Yellow boundary y = 0.74Q; x
Luminarce factor 3 =0.03 (max)
f)  Yellowish green
Green boundary y=1317x+0.4
White boundary y =0.91Q; x
Yellow boundary y=0.867x+0.4
g) Green

x =0.313

y =0.243 + 0.670x
y = 0.493; 0.524x
3 =010 (mnm)

APPENDIX 11

Note The small separation between surface red and surface orange is not sufficient to
ensure the distinction of these colours when seen separately.

11.1.2.14 The chromaticity and luminance factors of colours of regllective materials for
markings, signs and panels should be within the following boundaries when
determined under standard conditions.

CIE Equations (see Figure Appill

a) Red
Purple boundary
White boundary

y = 0.34% 0.051x
y =0.91Q; x
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Orange boundary

y =0.314 + 0.047x

Luminance factor 3 =0.03 (mnm)

b) Orange
Red boundary y = 0.265 + 0.205x
White boundary y =0.91Q x
Yellow boundary y = 0.207 + 0.390x
Luminance factor 3 =0.14 (mnm)

c) Yellow
Orange boundary y = 0.160 + 0.540x
White boundary y =0.91Q; x
Green boundary y = 1.35x 0.093
Luminance factor 3 =0.16 (mnm)

d) White
Purple boundary y =X
Blue boundary y = 0.61Q; x
Green boundary y = 0.040 + x
Yellow boundary y =0.71Q; x
Luminance factor 3 =0.27 (mnm)

e) Blue
Green boundary y =0.118 9.675x
White boundary y =0.37Q; x
Purple boundary y = 1.65x 0.187
Luminance factor 3 =0.01 (mnm)

f) Green
Yellow boundary y=0.711 1.22x

White boundary
Blue boundary
Luminance factor

y =0.243 + 0.670x
y = 0.40%; 0.243x
3 =0.03 (mnm)

APPENDIX 11

11.1.2.15 The chronaticity and Iuminance factors of colours foluminescent or
transilluminated (internally illuminated) signs and panels shall be within the
following boundaries when determined under standard conditions.

CIE Equations (see Figure Apgh)ll

a) Red

Purple boundary y = 0.34% 0.051x

White boundary y = 0.91Q; x
Orange boundary y =0.314 + 0.047x
Luminance factor 3 =0.07 (mnm)
(day condition)

Relative luminance 5% (mnm)
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b)

d)

to white (night
condition)

Yellow

Orange boundary
White boundary
Green boundary
Luminance factor
(day condition)
Relative luminance
to white (ight
condition)

White

Purple boundary
Blue boundary
Green boundary
Yellow boundary
Luminance factor
(day condition)
Relative luminance

20% (max)

y =0.108 + 007x
y = 0.91Q x

y = 1.35x 0.093
3 =0.45 (mnm)

30% (mnm)
80% (max)

y =0.010 + x

y = 0.61Q; x

y =0.030 + x

y =0.71Q x

3 =0.75 (mnm)

100%

to white (night condition)

Black

Purple boundary
Blue boundary
Green boundary
Yellow boundary
Luminance factor
(day condition)
Relative luminance
to white (night
condition)

Green
Yellowboundary
White boundary
Blueboundary
Luminancdactor
Relativeluminance
to white (night
condition)

CARADR- ISSUE 11 (CORRECTED)

y = x¢ 0.030
y =0.57Q x
y = 0.050 %
y = 0.74Q X
3 =0.03 (max)

0% (mnm)
2% (max)

x =0.313
y =0243¢ 0.67
y = 0493¢ 0.524

3 = 010 (mnm)(day condition)

5% (mnm)
30% (max)

APPENDIX 11
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Figure App 113

Ordinary Colours for Markings and Externally llluminated Signs aade®s
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Figure App 14

Colours of RetreReflectiveMaterials for Markings, Signs andaRels
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Figure App 156

Colours ofLuminescent offransilluminated (internally illuminated) Signs andaRels
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11.1.3  lllumination

11.1.3.1 Signs shall be illuminated when intended for use:
a) in Runway Visual Rangenditions lesgshan a value of 800 m;
b) at night in assocteon with Instrument Runwas;

c) at night in association witiNonInstrument Runway where the Code
Numberis 3 or 4.

11.1.3.2 Signs shall be retroreflective and/or illuminated in accordance with the provisions
of this Appendt when intended for use at night in association vitbn-Instrument
Runwayg where theCode Numbers 1 or 2.

11.1.3.3 Sign luminance shall be as follows:

a) Where operations are conducted Runway Visual Rangmnditions less
than a value of 800 m, average sign luamoe shall be at least:

Red 30 cd/n?
Yellow 150 cd/n?
White 300 cd/n?

b) Where operations are conducted withstrument Runwagat night or with
non Instrument Runwagat night, average sign luminance shall be at least:

Red 10 cd/m2
Yellow 50 cd/m2
White 100 cd/m2

Note InRunway Visual Rangenditions less than a value of 400 m, there will
be some degradation in the performance of signs.

11.1.3.4 The luminance ratio between red and white elements of a mandatory sign shall be
between 1:5 and.:10.

11.1.3.5 The average luminance of the sign is calculated by establishing grid points as shown
in Figure Appll-6 and using the luminance values measured at all grid points
located within the rectangle representing the sign.

11.1.3.6 The average value is the arithmetiverage of the luminance values measured at all
considered grid points.
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Note: Guidance on measuring the average luminance of a sign is contained in the
Aerodrome Design Manual, Par{IiCAO Doc 9157)

11.1.3.7 The ratio between luminance values of adjacent giahts shall not exceed 1.5:1.

For areas on the sign face where the grid spacing is 7.5 cm, the ratio between
luminance values of adjacent grid points shall not exceed 1.Z%&.ratio between

the maximum and minimum luminance value over the whole $age shall not
exceed 5:1.

Figure App 156
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Grid Points for Calculating Average Luminance ofgnS

Tacm 15.0em Tham

,.c
=
=
=
=
=
=
=

15.0 &

T5cm

Note |.— The average luminanice af o sign i3 calewiated by esrablishing mvid points on a sizn foce showing fpical inscriprions
and a backzround af the appropriate colour (red for mandatory inzoruciion signs and yellow for direction and destination signs)
as follows:

a} Starting at the fop left cormer of the sign face, establish a reference grd point at 7.5 cm from the lgft edze and the fap of the
sigm face.

B Create o grid of 13 om spacing Rorizontally and vernealiy from the rgference grid point. Grid pome within 7.5 om af the
edzg aqf the sign foce shall be excluded

-

¢} Where the last point in a rew/column of grid peiniz i located berween 22,5 om and 17 cm from the edge of the sign face
(but mot inclusive), an additional peint shail be added 7.5 cm from thiz poimi

d} Where a grid pomt fallz on the boundary of @ character and the background, the grid point shall be slightly shifted to be
completely outzide the character

Note 1. — Additional grid poing may be required to ensure that each character imcludes ar leasr five evenly spaced grid points.

Note 3. — Where one umit mcludes rwo npes of signs, a separate grid shall be estabiizhed for each npe.

11.2 VARIABLISGNS
11.2.1  Avariable message sign shall show a blank face when not in use.

11.2.2 In case of failure, a variable message sign shalprmtide information that could
lead to unsafe action from a pilot or a vehicle driver.

11.2.3 The time interval to change from one message to another on a variable message
sign shall not exceed 5 seconds.

CARADR- ISSUE 11 (CORRECTED) Page3620f 528



AERODROME

11.3

11.3.1

113.11

11.3.1.2

11.3.1.3

11.3.14

11.3.1.5

11.3.1.6

11.3.1.7

11.3.18

11.3.2

11.3.2.1

11.3.2.2

APPENDIX 11

MANDATORWSTRUCTIONGNS
Application

A mandatory instration sign shall be provided to identify a location beyond which
an aircraft taxiing or vehicle shall not proceed unless ausadrby theAir Traffic
Services Unit

Mandatory instruction signs shall include runway designation s{@ategoryl, Il or

[l holding position signs, runwdlding position signs, roakolding position signs
and NO ENTRY sighandatory Instruction Signs shall include Intermediate Holding
Positions when it is padf a surface movement and guidance control sysiesad

to provide traffic control by visual means.

AR G0G§SNY &-hddingNgdsjtionl arking shall be supplemented at a
taxiway/runway intersection or a runway/ runway intersection with a runway
designation signlf the runway holding position is des@ed as aCategory, Il or

[ll holding position, the marking shall be supplemented witGadegoryl, 11 or Il
holding position sign

AR G0SNY d&-hofdingNadsifien | néarking shall be supplemented with a
Categoryl, Il or Il holding position sign.

AR 03G§SNY &-hadingNaaffignl mdarking at a runweyolding position
established in accordance withppendix 838.5.1.3shall be supplemented with a
runway-holding position sign.

A runway designation sign at a taxiway/runway intersection shall bpleogented
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.

Where astop bar is provided as per 9.21@andatory instructionsigns shall be
provided at an Intermediate Holding Position

Location

A runway designation sign at a taxiway/runway intersection or a runway/runway
intersection shall be located on each side of the rumhialding position marking
facing the direction of ggroach to the runway.

ACategonyl, Il or 11l 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.
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11.3.2.3 A NO ENTRY sign shall be located at the beginning af¢leto which entrance is
prohibited on each side of the taxiway as viewed by the pilot.

11.3.2.4 A runwayholding position sign shall be located on each side of the rurdvedging
position established in accordance wilppendix 88.5.1.3 facing the approach to
the obstacle limitation surface or ILS/MLS critical/sensitive area, as appropriate.

11.3.2.5 A mandatory instruction sign, where provided, at an intermagliaolding position
shall be leated on each sidef the taxiway holding position.

11.3.3 Characteristics

11.3.3.1 A mandabry instruction sign shall consist of an inscription in white on a red
background.

11.3.3.2 The inscription on a runway designation sign shall consist of the runway designations
of the intersecting runway properly oriented with respect to the viewing position of
the sign, except that a runway designation sign installed in the vicinity of a runway
extremity may show the runway designation of the concerned runway extremity
only.

11.3.3.3 The inscription on &ategory, I, 1l] joint I/1I/111 or joint II/Ill holding position sign
shall consist of the runway designator followed by CAT I, CAT II, CATAT BH/lI
or CAT II/lll; as appropriate.

11.3.3.4 The inscription on a NO ENTRY sign shall be in accordance with Figure7App 11

11.3.3.5 The inscription o a runwayholding position sign at a runweylding position
established in accordance witAppendix 8,8.5.1.3shall consist of the taxiway
designation and a number.

11.3.3.6 Whereinstalled the following inscriptions/ symbol shall be used:
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Figure App 177

Mandatory Instruction Signs

Runway designation Indicates a runway-holding position at a runway extremity

of a runway extremity
(Example)

Runway designation
of both extremities
of a runway
(Example)

Indicates a runway-holding position located at
taxiway/runway intersection other than runway extremity

IN
Ul

25-07

Indicates a category | runway-holding position
25 CAT I at the threshold of runway 25
Category Il hold Indicates a category |l runway-holding position
position 2 5 C at the threshold of runway 25
(Example)
Category Ill hold

position
(Example)

Category | hold
position
(Example)

Indicates a category Il runway-holding

2 5 C AT m position at the threshold of runway 25

Category Il and IlI Indicates a joint category Il and IlI

hold position runway-holding position at the
(Example) threshold of runway 25

Category I, Il and Ill Indicates a joint category |, Il and Il

el el runway-holding position at the
(gxar%%i;m 25 CAT I/E/ m threshold of runway 25

NO ENTRY E Indicates that entry to an area is prohibited
Holding position Indicates a holding position established in

accordance with Appendix 8, 8.5.1.3 or
(Example) B 2 Appendix 11, 11.3.1.
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Figure App 118

Information Signs
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