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FOREWORD

The Bhutan Civil Aviation Authority (BCAA) is responsible under the Bhutan Civil
Aviation Act of 2016 section 13 for the regulation of airports and aerodrome services,
facilities and infrastructures and be responsible for oversight, safety standards and
implementation process through routine surveillance audits, inspection and corrective
measures.

The Bhutan Aerodrome Standards (BAS) is one mechanism that BCAA uses to meet the
responsibilities of the Civil Aviation Act to ensure the safety regulation afdaemes.

This document, as a component of the state safety programme, prescribes the detailed
technical requirements (aerodrome safety standards) that have been determined to be
necessary for promoting and supporting aviation safety in general and aezchiaty in
particular.

ICAO Annex 14 Standards and Recommended Practices (SARPS) are contained in BAS,
including the requirement that all certified aerodromes shall have a Safety Management
System (SMS). Aerodromes are to be certified where internatiandl domestic
operations occur, or where air transport operations are conducted by aircraft with a
passenger seating capacity greater than 20. Certified aerodromes in the Bhutan are
required to have an acceptable safety management system in place.

The BAS #all be used in conjunction to Bhutan Air Navigation Regulations section 14
together with other applicable provisions of Enforcement manual, BCAA SMS manual,
SSP manual and Exemption manual.

The responsibility for matters within this Manual of Standardgsrevith the BCAA
Aerodromes. Readers should forward advice of errors, inconsistencies or suggestions as
the case may be for improvement to BCAA Aerodromes.

Director General

Bhutan Civil Aviation Authority
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ABBREVIATIONS AND SYMBOLS

Abbreviations Abbreviations
ACN Aircraft classification number mm Millimetre
AIP Aeronautical information publication mnm Minimum
APAPI  Abbreviated precision approaphath MN Meganewton
indicator MPa Megapascal
aprx Approximately MSL Mean sea level
ARIWS  Autonomous runway incursion NFZ Normal flight zone
warning system NM Nautical mile
ASDA  Acceleratestopdistanceavailable NU Not usable
ATS Air traffic services OCA/H Obstacle clearance altitude/hei
AT-VASIS Abbreviated T visual approach slope OFZ Obstacle free zone
indicator system oLS Obstacle limitation surface
C DegreeCelsius PAPI Precision approach path indice
CBR Californiabearingratio PCN Pavement classification numbe
cd Candela RESA  Runway end safety area
CIE Commission Internationattel 6 £ c | ¢ RFF Rescue and firefighting
cm Centimetre RVR Runway visual range
CRC Cyclic redundancgheck SMS Safety management system
DME Distancemeasuringequipment TODA  Takeoff distance available
FOD Foreign objectlebris TORA  Takeoff run available
ft Foot T-VASIS T visualapproactslope indicatosystem
ILS Instrument landing system VMC Visual meteorologicatonditions
IMC Instrument meteorological conditions  VOR Very high frequencgmnidirectionakadio
K Degree Kelvin range
kg Kilogram
km Kilometre
km/h Kilometre per hour Symbols
kt Knot
L Litre ° Degree
LCFZ Laserbeam critical flight zone = Equals
LDA Landingdistance available ] Minute of arc
LFFZ Laserbeam free flight zone M Friction coefficient
LSFzZ Laserbeam sensitive flight zone > Greater than
m Metre < Less than
max Maximum % Percentage
MLS Microwave landingsystem * Plus ominus

A-VDGS Advanced visual docking guidance systems
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CHAPTER 1. GENERAL

Bhutan Aerodrome Standards (BAS) volume | prescribes the physical characteristics and
obstacle limitation surfaces to be provided for at aerodromes, and certain faalitees
technical services normally provided at an aerodrome. It also contains specifications dealing
with obstacles outside those limitation surfaces. It is not intended that these specifications
limit or regulate the operation of an aircraft.

To a greatextent, the specifications for individual facilities detailed in BAS have been
interrelated by a reference code system and by the designation of the type of runway for
which they are to be provided, as specified in the definitions.

The BAS sets forth the minimum aerodrome specifications for aircraft which have the
characteristics of those which are currently operating or for similar aircraft that are
planned for introduction.

The BAS volume | do not include specifications relgtito the overall planning of
aerodromes such as impact on the environment, or to economic and othechmoal

factors that need to be considered in the development of an aerodrome. Information on these
subjects should be referred in the Airport Plagnvanual (Doc 9184), Part 1 and guidance
material on the environmental aspects of the development and operation of an aerodrome in
the Airport Planning Manual (Doc 9184), Part 2.

Aviation security is an integral part of aerodrome planning and operaB&&.\olume |,

contains several specifications aimed at enhancing the level of security at aerodromes. More
specifications on other facilities related
Manual and Annex 17.

1.1 Definitions

When the followingérms are used in this Standard, they have the following meanings:

Accuracy: A degree ofconformance between the estimated or measured value and the true
value.

Note d For measured positional data, the accuracy is normally expressed in terms of a
distancefrom a stated position within which there is a defined confidence of the true
position falling.

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

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

Aerodrome certificate: A certificate issued by the appropriate authority under applicable

Second Edition Revision- 01 Bhutan Civil Aviation Authority 2017
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regulations for the operation of an aerodrome.

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

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

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

Note.d Aerodrome mapping data are collected for purposes that include the improvement
of the userds situational awareness, sur f ac:
planning.

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

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

Aerodrome traffic density.

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

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

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

Note 1.0 The number of movements in the mean busy hour is the arithmetic mean over
the year of the number of movements in the daily busiest hour.

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

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

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

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

Note.d Attachment A, Section 2, provides information on the concept of balanced field
lengh and the Airworthiness Manual (Doc 9760) contains detailed guidance on matters
related to takeoff distance.

Second Edition Revision- 01 Bhutan Civil Aviation Authority 2017




Bhutan Aerodrome Standards VoluirleAerodrome Design and Operations

Record of Revision§1 | Chapter: 1 | Page: 3

Aircraft classification number (ACN): A number expressing the relative effect of an
aircrafton a pavement for a specifisthndard suigradecategory.

Note.d The aircraft classificatiomumberis calculatedwith respectio the centre of gravity
(CG) positionwhich yieldsthe critical loading on thecritical gear Normally theaft most CG
positionappropriatedo the maximungross apron (rampjass is used to calculate the ACN.
In exceptional cases the forwarthst CG position may result in the nose gear loading being
more critical.

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

Apron: A defined area, on a land aerodrome, intended to avomlate aircraft for
purpose®f loading or unloadingassengersnail or cargo, fueling, parkingr maintenance.

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

Arresting system: A system designed wecelerate an aeroplane overrunning the runway.

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

Balked landing: A landing maneuvetthat is unexpectedlgiscontinuedat any point below
the obstaclelearancaltitude/heighfOCA/H).

Barrette: Threeor moreaeronauticagjround lights closely spacéal a transversdine so that
from adistanceheyappeamasa shortbarof light.

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

Certified aerodrome: An aerodrome whose operator has been grantegraarome
certificate.

Clearway: A defined rectangular area on the ground or water under the control of the
appropriate authority, selected or prepared as a suitable area over which an aeroplane may
make a portion of its initial climb to a specifibgight.

Cyclic redundancy check (CRC): A mathematical algorithm applied to the digital
expression 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 meeéetjugrements
of the data user in terms of accuracy, resolutioniategyrity.

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

De-icing/anti-icing facility: A facility where frost, ice or snow is removed {dég) from
the aeroplane to provide cleanrfacesand/or whereslean surfaceef the aeroplangeceive
protection (anticing) againsthe formationof frost or ice andaccumulatiorof snowor slush

Second Edition| Revision- 01 Bhutan Civil Aviation Authority 2017




Bhutan Aerodrome Standards VoluirleAerodrome Design and Operations

Record of Revision§1 | Chapter: 1 | Page: 4

for a limitedperiod of time.

Note.d Further guidance is given in tidanual of Aircraft Ground Décing/Anti-icing
Operations (Doc 9640).

De-icing/anti-icing pad: An area comprising an inner area for the parking of an aeroplane
to receive deacing/antiicing treatment and an outer area for the maneuvering of two or
more mdile deicing/antticing equipment.

Declared distances

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

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

c) Acceleratestop distanceavailable (ASDA). The length of the takeoff run available
plusthelengthof thestopway, if provided.

d) Landing distanceavailable (LDA ). Thelengthof runwaywhichis declarecavailable
and suitable fothe groundrun of anaeroplan&nding.

Dependent parallel approaches.Simultaneous approaches to parallel or +pzagllel
instrument runways where radar separation minima between aircraft on adjacent extended
runway @ntre lines are prescribed.

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

Effective intensity: The effective intensity of a flashing light is equal to the intensity of a
fixed light of the same colour which will produce tbame visual range under identical
conditions of observation.

Ellipsoid height (Geodetic height): The height relatedo thereference ellipsoid, measured
alongtheellipsoidalouternormal througtihe pointin question.

Fixed light: A light having constanuminous intensity when observed from a fixed point.
Foreign object debris (FOD):An inanimate object within the movement area which has no

operational or aeronautical function and which has the potential to be a hazard to aircraft
operations.

Frangible object: An objectof low massdesignedo break,distortor yield onimpactso as
to presenthe minimumhazardo aircratt.

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

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

Second Edition Revision- 01 Bhutan Civil Aviation Authority 2017




Bhutan Aerodrome Standaréfslumei | Aerodrome Design and Operations

Record of Revision§1 | Chapter: 1 | Page: 5

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

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

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

Note.d In respect to th&Vorld Geodetic Systerd 1984 (WGS84) defined ellipsoid, the
difference between the WGESB! ellipsoidal height and orthometric height represents WGS
84 geoid undulation.

Gregorian calendar: Calendar in general use; first introduced in 1582 to define atlyatir
more closely approximates the tropical year than the Julian calendar (ISO 19108).

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

Hazard beacon:An aeronautical beacon useddesignate a danger to air navigation.

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

Holding bay: A defined area where aircraft can be heldpgpassed, to facilitate efficient
surface movement of aircraft.

Holdover time: The estimated time the anting fluid (treatment) will preventhe
formation of ice and frost and the accumulation of snow on the protected (treated) surfaces
of an aeroplane.

Hot spot: A location on an aerodrome movement area with a history or potential risk of
collision or runway incursion, and where heightengeintion by pilots/drivers is necessary.

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

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

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

Independent parallel approaches.Simultaneous approaches to parallel or +p=aallel
instrument runways where radar separation minima between aircraft on adjacent extended
runway centre lines are not pcebed.

Independent parallel departures.Simultaneous departurésom parallel or neaparallel
instrument runways.

Second Edition Revision- 01 Bhutan Civil Aviation Authority 2017
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Instrument runway: One of the following types of runways intended for the operation of
aircraft using instrument approach procedures:

a) Non-precision approach runway: A runway served by visual aids and ngsual
aid(s) intended for landing operations followingiastrument approaabperation type A
and a visibility not less than 1 060

b) Precision approach runway, category 1 A runway served by visual aids and non
visual aid(s) intended for landing operations following an instrument approach operation
type B with a decision height (DH) not lower than 60 m (200 ft) and either a visibility
not less than 800 m or a runway visual range not less tham 550

€) Precision approachrunway, categoryll : A runwayservedoy visualaidsand nonvisual
aid(s) intended folanding operations followingan instrumentapproachoperationtype B
with adecision height (DH)owerthan60 m(200ft) butnot lower than30 m(100ft) and
arunway visuatangenotless thar800m.

d) Precision approachrunway, categorylll : A runway servedby visual aids andon-visual
aid(s) intended foiandingoperations followingninstrumentapproacloperationtypeB to
and alonghe surfaceof the runwaynd:

Ad intended for operations with a decision height (DH) lower than 30 m (100 ft), or no
decision height and a runway visual range not less than 175 m.

Bd intended for operations with a decision height (DH) lower than 15 m (50 ft),dmamson
height and a runway visual range less than 175 m but not less than 50 m.

Co intended for operations with no decision height (DH) and no runway visual range limitations.

Note 10 Visual aids need not necessarily be matched to the scale -ofsuahaids provided.
The criterion for the selection of visual aids is the conditions in which operations are intended
to be conducted.

Note D Refer to Annex @ Operation of Aircraft for instrument approach operation types.

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

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

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

b) essential datathere is a low probability when using corrupted essential data that the
continued safe flight and landing of an aircraft would be severely at risk with the potential
for catastropheand

¢) critical data: there is ahigh probability whenusing corruptedcritical datathat the
continuedsafeflight andlandingof anaircraftwould be severelyat risk with the potentialfor
catastrophe.
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Intermediate holding position: A designategosition intendedfor traffic control at which
taxiing aircraft and vehicles shall stogand hold until furtherclearedto proceed, when so
instructedby theaerodrome contragbwer.

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

Landing direction indicator: A device to indcate visually the direction currently
designated for landing and for tak#:.

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

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

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

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

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

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

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

Movement area: That part of an aerodrome to be used for the-tdkdanding and taxiig
of aircraft, consisting of the maneuvering area and the apron(s).

Near-parallel runways: Nor-intersecting runways whose extended centre lines have an
angle of convergence/divergence of 15 degrees or less.

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

Note.d Visual meteorological conditions (VMC) are described in Chaptef 3
Annex 20 Rules of the Air.

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

Obstacle: All fixed (whether temporary or permanent) andhibe objects, or parts thereof,
that:
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a) are located on an area intendedthe surface movement of aircraft; or
b) extend abova defined surfacentendedo protect aircraftn flight; or

¢) stand outside thos#efined surfaceand that have beassessedsbeinga hazard
to air navigation.

Obstacle free zone (OFZ):The airspaceabove the inner approach surface, inner
transitional surfaces, and balked landmgfaceand thatportion of the strip boundedby
thesesurfaceswhich is not penetratecby any fixedobstacle other thaa low-mass and
frangibly mounted oneequiredfor air navigationpurposes.

Olrthometric height: Height of apointrelated to theeoid,generally presented as an MSL
elevation.

Pavement classification number (PCN)A number expressing the bearing strength of a
pavement for unrestricted operations:Precision approach runway, see Instrument runway.
Primary runway(s): Runway(s) used in preference to others whenever conditions permit.

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

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

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

Rfun.wayf:t A definedrectangular arean a landaerodrome preparddr the landingandtake off
of aircraft.

Runway condition matrix [RCAM]: A matrix allowing an assessment of the runway
conditioncode, using a set of procedures from an associated set of observed runway surface
conditions angilot report of braking aabin.

Runway condition Code [RWYCC]: A number describing the runway surface condition to
beused in the runway condition report.

Note: - The purpose of the runway condition code is to permit an operational aircraft
performancecalculation by the flighcrew. Procedure for the determination of the runway
condition code is described in the PANSrodromes Doc. 9881

Runway Condition Report; A comprehensive standardised runway condition report relating
to runway surface conditions and its effect ondireraft landing and takeff

Runway end safety area (RESA): An areasymmetricalabout theextendedunway centre
line and adjacento the endof the strip primarily intendedto reducethe risk of damageo an
aeroplanaindershootingr overrunningherunway.
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Runway guard lights: A light system intended to caution pilots vehicle drivers that
they are about to enter an active runway.

Runway-holding position: A designated position intended to protectunway, an obstacle
limitation surface,or anILS/MLS critical/sensitive area at which taxiing aircraft arehicles
shall stop and hold, unless otherwise authorized by the aerodrome domten!

Noted | n radi otel ephony phraseol ogi es, t he
designate the runwayolding position.

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

a) toreduceherisk of damageo aircraftrunningoff arunway;and
b) to protect aircraft flyingoverit during takeoff or landingoperations.

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

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

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

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

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

Sign.

a) Fixed messagesign. A sign presentingnly onanessage.

b) Variable message signA sign capable of presenting several predetermined messages or
no message, as applicable. Signal area. An area on an aerodrome used for thefdisplay
ground signals.

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

Slush: Watersaturated snow which with a heeidtoe slapdown motion against the ground
will be displaced with a splatter; specific gravity: 0.5 up to 0.8.

Note.d Combinations of ice, snow and/or standing water may, especially when rain, rain and
snow, or snow is falling, produce substances with specific gravities in excess of 0.8. These
substances, due to their high water/ice content, will have a transpattest than a cloudy
appearance and, at the higher specific gravities, will be readily distinguishable from slush.

Snow (on the ground).

a) Dry snow. Snow which can be blown if loose or, if compacted by hand, will fall apart
again upon release; specifjravity: up to but not including.35.

Second Edition Revisioni 01 Bhutan Civil Aviation Authority 2017




Bhutan Aerodrome Standards VoluirleAerodrome Design and Operations

Record of Revision§1 | Chapter: 1 | Page: D

b) Wet snow: Snow which, if compacted by hand, will stick together and tend to or form a
snowball; specific gravity0.35up to but not including.5.

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

Station declination: An alignment variation between the zero degree radial of a VOR and
truenorth, determined at the time the VOR station is calibrated.

Stopway: A defined rectangular area on the ground at the end ofoffken available

prepared as a suitable area in which an aircraft can be stopped in the case of an abandoned
takeoff.

Switch-over time (light). The time required for the actual intensity digit measured in a
given direction to fall from 50 percent and recover to 50 per cent during a power supply
changeover, when the light is being operated at intensities of 25 per cent or above.
Take-off runway: A runway intended for takeff only.

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

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

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

0 Rapid exit taxiway: A taxiway connectedo a runway at aacuteangleand designetb
allow landingaeroplaneso turn off athigherspeedshan areachievedn other exitaxiways
thereby minimizing runway occupaniyes.

Taxiway intersection: A junction of two or more taxiways.

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

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

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

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

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

1.2 Applicability

1.2.1The interpretation of some of the specifications in the Standard expressly requires the
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exercisingof discretion, the taking of a decision or the performance of a function by the
appropriate authority. In other specifications, the expression appropriate authority does not
actually appear although its inclusion is implied. In both cases, the respondinl
whatever determination or action is necessary shall rest with the State having jurisdiction
over the aerodrome.

1.2.2 The specifications, unlesstherwiseindicatedin a particularcontext,shall apply toall
aerodromespen to public use in accadce with the requirements of Article 15 of the
Convention. The specifications of BAS, VolumeQhapter3, shall apply only toland
aerodromesThe specificationsgn this volumeshall apply,whereappropriateto heliportsbut
shallnot applyto stolports

Note.d Although there are at present no specifications relating to stolports, it is intended that
specifications for these aerodromes will be included as they are developed. In the interim,
guidance material on stolports is given in the Stolport Mai@t 9150).

1.2.3Wherevera colouris referred to irthis Annex.the specificationgor that colour given in
Appendix1 shallapply.

1.3 Common reference systems
1.3.1 Horizontal reference system

World Geodetic Systeh1984 (WGS84) shall be used aghe horizontal (geodetic)
reference system. Reported aeronautical geographical coordinates (indicating latitude and
longitude) shall be expressed in terms of the \AB@ §eodetic reference datum.

Noted Comprehensive guidance material concerning W8&Ss contained in the World
Geodetic Systerd@ 1984 (WGS84) Manual (Doc 9674).

1.3.2 Vertical reference system

Mean sea level (MSL) datum, which gives the relationship of gresfityed height (elevation)
to a surface known as the geoid, shall be used as thlealeterence system.

Note 10 The geoid globally most closely approximates MSL. It is defined as the equipotential
surface in the gravity field of the Earth which coincides with the undisturbed MSL extended
continuously through the continents.

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

133 Temporal referencesystem

1.3.3.1 The Gregoriancalendar and Coordinated Universal Time (UTC) shalisedas the
temporalreferencesystem.

1.3.3.2 Whena different temporal reference systesnused,this shall beindicatedin GEN
2.1.2 of theAeronautical InformatiorPublication (AIP); see & Aeronautical Information
Services, Appendig.
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14 Certification of aerodromes

The intent of these specifications is to ensure the establishment of a regulatory system so that
compliance with the specifications in this Standard can be effectively enforced. The most
effective and transparent means of ensuring compliance with applispétifications is the
availability of a separate safety oversight entity and adefihed safety oversight mechanism

with support of appropriate legislation to be able to carry out the function of safety regulation
of aerodromes. When an aerodromeranted a certificate, it signifies to aircraft operators and
other organizations operating on the aerodrome that, at the time of certification, the aerodrome
meets the specifications regarding the facility and its operation, and that it has, accotding to t
certifying authority, the capability to maintain these specifications for the period of validity of
the certificate. The certification process also establishes the baseline for continued monitoring
of compliance with the specifications. Information be status of certification of aerodromes
would need to be provided to the appropriate aeronautical information services for
promulgation in the Aeronautical Information Publication (AIP).

1.4.1BCAA shall certify aerodromesused for international and domestperationsin
accordancewith the specificationscontained in this Standard as wek other relevant
specifications througan appropriateegulatoryframework.

1.4.2 The regulatory framework shall include the establishnoeht Aer odr ome | nspe
Handbook for the certification aferodromes.

1.4.3 As part of thecertification process, Aerodron&ection shalensurethat anaerodrome
manual which will include all pertinent information on the aerodrome site, facilities,
services, equipment, operating procedures, organization and managestuelng a safety
managementystem,is submittedby the applicantfor approval/acceptangarior to granting
theaerodromesertificate.

15 Airport design

151 Architectural and infrastructuneslated requirements for the optimum implementation
of international civil aviation security measures shall be integrated into the design and
construction of new facilities and alterations to existing faediat araerodrome.

Refer: all aspects of the planning of aerodromes including security considerations is contained
in the Airport Planning Manual (Doc 9184), Part 1.

The design of aerodromes should take into account, where appropriatejséarahd
environmental control measures. RefBloc 9184Part 2.

16 Reference code

Introductory Noted 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 for the aeroplanes that are fatended
operate at the aerodrome. The code is not intended to be used for determining runway length or
pavement strength requirements. The code is composed of two elements which are related to
the aeroplane performance characteristics and dimensions. Elemmenhumber based on the
aeroplane reference field length and element 2 is a letter based on the aeroplane wingspan and
outer main gear wheel span. A particular specification is related to the more appropriate of the
two elements of the code or to arpagpriate combination of the two code elements.
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The code letter onumber within an element selected for design purposes is related to the
critical aeroplane characteristics for which the facility is provided. When applying Bhutan
Aerodrome Standard, the aeroplanes which the aerodrome is intended to serve are first
identified and then the two elements of the code.

161 An aerodrome referenceode d code numberand letterd which is selected for
aerodrome planning purpos&sall bedeterminedn accordancevith the characteristicef the
aeroplandor whichanaerodroméacility isintended.

162 The aerodromeeferencecode numbers and letters shall hétve meaningsassignedo
them in Tablel-1.

163 The code number for elementlshall beed®ined from Table -1 selecting the code
number corresponding to the highest value of the aeroplane reference field lengths of the
aeroplanes for which the runway is intended.

Note 1- Thedeterminatiorof the aeroplaneeference field lengtts solely for theselectiornof
a code numbeandis notintendedo influencetheactualrunway lengttprovided.

Note 27 Guidance on determining the runway length is given in the Aerodrome Design
Manual, (Doc 9157), Part 1 Runways.

164 The code letter for element2 shall be determinedfrom Table 1-1, column 3, by
selectingthe codeletter whichcorrespondgo the greatest wingspanof the aeroplanegor
whichthefacility is intended.

Note.i Guidance on determining the aerodrome reference code is given in the Aerodrome
Design ManualDoc 9157), Part 1 and 2.
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Table 1-1 Aerodrome referencecode
(see 1.6.2t01.6.4)

Code element 1

Code number Aeroplane reference field length
1 Less than 800 m
2 800 m up to but not including 1200 m
3 1200 m up to but not including 1800 r
4 1800 m and over

Code element 2
Code letter  Wingspan
Up to but not including 15 m
15 m up to but not including 24 m
24 m up to but not includingé m
36 m up to but not including 52 m
52 m up to but not including 65 m
65 m up to but not including 80 m

TMTmMOO T >

Note.i Guidance on planning faxeroplanes with wingspans greater than 80 m is given in the
Aerodrome Design Manual (Doc 9157), Parts 1 and 2.

1.7  Specific proceduredor aerodromeoperations

Introductory Noté This section introduces PAN&erodromes (Doc 9981) for use by an
aerodrome undektang an assessment of its compatibility with the type of traffic or operation it

is intending to accommodate. The material in the PANS Aerodromes addresses operational
issues faced by existing aerodromes and provides the necessary procedures to ensure the
continued safety of operations. Where alternative measures, operational procedures and
operating restrictions have been developed, these are detailed in the aerodrome manual and
reviewed periodically to assess their continued validity. The RAdISdromes does not
substitute nor circumvent the provisions contained in this Standard. It is expected that
infrastructure on an existing aerodrome or a new aerodrome will fully comply with the
requirements in this Standard.

1.7.1When the aerodrome accommodates aeroplanethat exceeds the certificated
characteristics of the aerodrome, the compatibility between the operation of the aeroplane and
aerodrome infrastructure and operations shall be assessed and appropriate measures developed
andimplemented irorder b maintainan acceptable level of safety during operations.

Refer Procedures to assess the compatibility of the operation of a new aeroplane
with an existing aerodromgPANS-Aerodromes Doc 9981).

1.7.2Information concerning alternative measurexerational procedures and operating
restrictions implemented at an aerodrome arising from 1.7.1 shall be promulgated.
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CHAPTER 2 AERODROME DATA
2.1 Aeronautical data

2.1.1Determination and reportinggf aerodromeelated aeronauticalata shall be in
accordancavith the accuracyand integrity classification required to meéte needs of the
endusers of aeronautical data.

Not- Specifications concerning the accuracy and integrity classification related to
aerodromerelated aeronautical data are contained in PANBA (Doc 10066), Appendix 1.

2.1.2 Aerodrome mapping data should beade available to the aeronautical information
services for aerodromes deemed relevant by BCAA where safety and/or perfehaaede
operations suggest possilblenefits.

Note 1- Aerodrome mapping databases related provisions are contained in AnnexapferGh
and PANSAIM (Doc 10066), Chapter 5.

Note 2: Guidance material concerning the application of aerodrome mapping databases is
provided in Attachment A, Section 23.

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

Note 1.7 It is intended that the selection of the features to be collected match a defined
operational need.

Note 2.7 Aerodrome mapping databases can be pediat one of two levels of quality

fine or medium. These levels and the corresponding numerical requirements are defined in
RTCA Document DQ72B and European Organization for Civil Aviation Equipment
(EUROCAE) Document EP9CT User Requirements for Aedrome Mapping Information.

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

Note. i Detailed specifications concerning digital data error detection technicares
contained in PAN&IM (Doc 10066).

2.2  Aerodrome referencepoint
2.2.1 An aerodrome referengmint shallbe establishedior anaerodrome.

2.2.2The aerodrome reference poishall be located near thaeitial or plannedgeometric
centreof theaerodrome and shadbrmally remain where firgistablished.

2.2.3 The position of the aerodrome reference point shall be measured and reported to the
aeronautical informatioservicesauthority indegrees, minutes asdconds.

2.3  Aerodrome and runway elevations

2.3.1The aerodromelevation and geoid undulation at the aerodrome elevation position shall
be measured to the accuracy of -tradf metre or foot and reported to the aeronautical
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information serviceauthority.

2.3.1For an aerodrome used by international civil aviation form@tision approaches, the
elevation and geoid undulation of edtineshold, the elevation of the runway end and any
high and low intermediate points along the runway shall be measured to the accuraey of one
half meter or foot and reported to the aeronautical information services authority.

2.3.2 For precision approach runwgie elevation and geoid undulation of the threshold, the
elevation of the runway end and the highest elevation of the touchdown zone shall be
measured to the accuracy of eqearter metre or foot and reported to the aeronautical
information services audhity.

Note.d Geoid undulation must be measured in accordance with the appropriate system of
coordinates

2.4 Aerodrome referencetemperature

2.4.1 An aerodrome referentemperature shatie determinedor anaerodromen
degree<Lelsius.

2.4.2ZThe aerodromeeferencdemperature shoulde themonthly mearof the dailymaximum
temperatures fothe hottest month of thgear (the hottestmonth being thatvhich hasthe
highestmonthlymeantemperature)This temperaturshouldbe averageavera periodof years.

25 Aerodrome dimensionsand relatedinformation

2.5.1 The following datashall be measuredor described,as appropriatefor eachfacility
providedon anaerodrome:

a) runwayd true bearing to orbundredth of a degree, designation number, length, width,
displaced threshold location to the neamstreor foot, slope, surface type, type of runway
and,_(fjorda precision approach runway category I, the existence of anlelfittazone when
provided;

b) strip
runway end safety area
stop way length, width to the nearest metre or foot, surface type; and
arresting systerd location (which runway end) and
description;

c) taxiwayd designation, widthsurfaceype;

d) aprond surface typeaircraftstands;

e) theboundarie®f theair traffic controlservice;

f) clearwayd lengthtothenearestetreor foot, groundprofile;

g) visualaidsfor approactproceduresmarkingandlighting of runways taxiwaysandaprons,
other visual guidanceand control aids on taxiways and aprons,including taxi-holding
positions and stopbars, and location and typesofal docking guidancgystems;
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h) locationandradiofrequencyof anyVOR aerodromeheckpoint

i) location anddesignation oftandard taxroutesand

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

2.5.2The geographical coordinates eachthresholdshall be measured and reported the
aeronautical information services authonitydegreesminutes secondsnd hundredthef
seconds.

2.5.3 The geographical coordinates of appropriate taxiway centre line points bshall
measuredand reported to the aeronautical im@tion services authority in degrees, minutes,
seconds and hundredths of seconds.

2.5.4 The geographical coordinate®f each aircraft stand shall bemeasured and
reported to theaeronautical information servicasithority indegreesminutes,secondsand
hundredths of seconds.

2.5.5 The geographical coordinatesf obstaclesn Area 2 (the part within thaerodrome
boundary)and in Area 3shall be measured and reportedtte aeronautical information
services authority in degrees, minutes, seconds anlistentsecondsin addition, the top
elevation, type, marking and lighting (#ny) of obstacles shall be reported to the
aeronauticainformationservicesauthority.

Note 1: See Annex 15, Appendix 1, for graphical illustrations of the obstacle dateticolle
surfaces and criteria used to identify obstacles in Areas 2 and 3.

Note 2 PANSAIM (Doc 10066), Appendix 1 and Appendix 8 provide requirements for
obstacle data determination in Areas 2 and 3.

2.6  Strength of pavements
2.6.1Thebearingstrengthof apavement shabbe determined.

2.6.2 The bearing strength of a pavement intended for aircraft of apron (ramp) mass
greaterthan 5 700 kg shall be made available using the aircraft classification ndmber
pavement classification number (AGMNCN) method by reportgn all of the following
information:

a) thepavement classificatiomumber(PCN);

b) pavement typéor ACN-PCNdetermination;

c) subgradestrengthcategory;

d) maximumallowabletire pressureategoryor maximumallowabletire pressureralue;and
e) evaluatiormethod.

Note.i If necessary, PCNs may be published to an accuracy eteoiie of a whole number.
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2.6.3The 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 pressurairoraft all-up mass for
specified aircraftype(s).

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

2.6.4The ACN of an aircraft shall be determined in accordance with the standard
procedures associatagth the ACN-PCN method.

Noted The standard procedures for determining the ACN of an aircraft are given in the
Aerodrome Design Manual (Doc 9157), Part 3. For convenience several aircraft types
currently in use have been evaluated on rigid and flexiavements founded on the four
subgrade categories in 2.6.6 b) below and the results tabulated in that manual.

2.6.5For the purpose®f determiningthe ACN, the behavioof a pavemenshall be classified
asequivalento arigid or flexible construction.

2.6.6 Informationon pavement typéor ACN-PCN determination, subgradgrengthcategory,
maximumallowabletire pressure category and evaluation method $lealéported usindghe
following codes:

a) Pavementtype for ACN-PCN determination: Code
Rigid pavement R
Flexible pavement F

b) Subgrade strength category: Code

High strength: characterized by K = 150 MN/m3 and representing
all K values above 120 MN/m3 for rigid pavements, and by CBR=15 A
andrepresenting all CBR values above 13 for flexible pavements.

Medium strength: characterized by K = 80 MN/m3 and representing
a range in K of 60 to120 MN/m3 for rigid pavements, and by CBR=10 B
andrepresenting a range in CBR of 8 to 13 for flexible pavements.

Low strength: characterized by K = 40 MN/m3 and representing
a range in K of 25 to 60 MN/m3 for rigid pavements, and by CBR = 6 and C
representing a range in CBR of 4 to 8 faxible pavements.

Ultra low strength: characterized by K=20 MN/m3 and
representing all K values below 25 MN/m3 for rigid pavements, and D
by CBR=3 and representing all CBR values below 4 for flexible pavements.
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¢) Maximum allowable tire pressurecategory: Code
Unlimited : no pressurdimit wW
High: pressure limited to 1.75 MPa X
Medium: pressure limited to 1.25 MPa Y
Low: pressure limited to 0.50 MPa z

Noted See Note 5 to 10.2.1 where the pavement is used by aircraft with tire pressures in the upper
categories

d) Evaluation method: Code

Technical evaluation representing a specific study of fh@ement
characteristics and applicatiohpavemenbehavior technology. T

Using aircraft experience representing a knowledge of theecific type
and mass of aircraft satisfactorilgingsupportedunder regular use. U

Note.- The following examples illustrate how pavement strength data are reported under
the ACNPCN method.

Example B If the bearing strength of a rigid pavement, resting on a medium strength
subgrade, has been assessed by technical evaluation to be PCN 80 and there is no tire
pressure limitation, then the reported information would be:

PCN80/R/B/WI/T

Example @ If the bearing strength of a composite pavement, behaving like a flexible
pavement and resting on a high strength subgrade, has been assessed by using aircraft
experience to be PCN 50 and the maximum tire pressure allowable is1.25 MPa, then the
reported information would be:

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

Example & If the bearing strength of a flexible pavement, resting on a medium strength
subgrade, has been assessed by technical evaluation to be PCN 40 and the maximum allowable

tire presure is 0.80 MPa, then the reported information
would be:

PCN40/F/B/0.80 MPa /T

Example 4 If a pavement is subject to a B#400 allup mass limitation of 390 000 kg, then
the reported information would include the following note.

Noted Thereported PCN is subject to a B0 allup mass limitation of 390 000 kg.

2.6.7Criteria should be established to regulate the use of a pavement by an aircraft with an
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ACN higherthanthe PCNreportedor thatpavementn accordancevith 2.6.2and2.6.3.

Note. T Attachment A, Section 20, details a simple method régulating overload
operations while the Aerodrome Design Manual (Doc 9157), Part 3, includes the
descriptions of more detailed procedures for evaluation of pavements and their suitability
for restricted overload operations.

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

a) maximumallowable aircrafmassand
b) maximum allowable tirpressure.
Example: 4 000 kg/0.50 MPa.

2.7 Pre-flight altimeter checklocation

2.7.10ne ormorepreflight altimeterchecklocationsshallbe establishedor anaerodrome.
2.7.2A preflight check location shoulde locatedon arapron.

Note 1: Locating a preflight altimeter check location on an apron enables amsadter 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.

2.7.3 The elevation of a préight altimeter check location shall be given as the average
elevation, rounded to theearestmetre orfoot, of the areaon which it is located. The
elevation of anyportionof a preflight altimeterchecklocation shall be within 3 nfLO ft) of
theaverage elevation fahatlocation.

2.8 Declareddistances

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

a) takeoff runavailable;

b) takeoff distanceavailable;

c) acceleratestop distancavailable;and
d) landingdistanceavailable.

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

2.9 Condition of the movementareaand relatedfacilities

2.9.1Information on the condition of the movement area and the operational status of related
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facilities shall bgrovidedto theappropriate aeronautical informatisarvices units, ansimilar
informationof operational significance the air traffic services units, to enable those units to
provide the necessamformation to arriving and departing aircraft. The information shall be
kept up to date and changes in conditions reported witleday.

Note.i The nature, format andonditions of the information to be provided are specified in
the PNASAIM (Doc 10066)and the PANRTM (Doc 4444).

2.9.2The conditionof the movementareaandthe operational status oflatedfacilities shall

be monitored, andreports on matters of operational significance affecting aircraft and
aerodrome operations shall be provided in order to &geopriateaction, particularlyin
respecbf the following:

a) constructioror maintenancevork;

b) roughor brokensurface®narunway,ataxiwayor anapron

c) snow,slushi,ice,or frostonarunway,ataxiwayor anapron;

d) wateron arunway,ataxiwayor amapron;

e) snowbanksor drifts adjacento arunway,ataxiwayor anapron;

f) antkicing or deicing liquid chemicalor othercontaminant®n a runway,taxiwayor apron;

g) other temporary hazards, including par&gdraft;

h) failureorirregularoperatiorof partor all of theaerodromevisualaids;and

i) failureof thenormalor secondarpowersupply.

Note 16 Until 4 November 2020ther contaminants may include mud, dust, sand, volcanic
ash, oil and rubber. Annex 6, Pardl International Commercial Air Transpo@& Aeroplanes,
Attachment C provides guidance on the description of runway surface conditiongsorreddi
guidance is included in the Airport Services Manual (Doc 9137), Part 2.

Note 2.0 Until 4 November 2020Particular attention would have to be given to the
simultaneous presence of snow, slush, ice, wet ice, snow on ice witbirenir deicing
liquid chemicals.

Note 3.0 Until 4 November 202%ee 2.9.11 for a list of winter contaminants to be reported.
Note 1: As of 5 Novembe2020,Other contaminants may include mud, dust, sand, volcanic

ash, oil and rubberProcedures for monitoring anaeporting the conditions of the movement
area are included in the PAN&rodromes (Doc 9981).
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Note 2.0 As of 5 November 2020, the Aeroplane Performance Manual (Doc 10064) provides
guidance on aircraft performance calculation requirements regarding the description of
runway surface conditions in 2.9.2 c¢), e) and f)

Note 3.0 As of 5 November 2020rigin and evolution of data, assessment process and the
procedure are prescribed in the PAMSrodromes (Doc 9981). These procedures are
intended to fulfill the requirements to achieve the desired level of safetgefoplane
operations prescribed by Annex 6 and Annex 8 and to provide the information fulfilling the
syntax requirements for dissemination specified in Annex 15 and the KRR $Doc 4444).

2.9.3Until 4 November 2020To facilitate compliance with 2.9.and 2.9.2, inspections of the
movement area shall be carried out each day at least once where the code number is 1 or 2 and
at least twice where the code number is 3 or 4.

Note. - Guidance on carrying out daily inspections of the movement area is givie i
Airport Services Manual (Doc 9137), Part 8 and in the Manual of Surface Movement
Guidance and Control Systems (SMGCS) (Doc 9476).

294 As of 5 November 202, to facilitate compliance with 2.9.1 and 2.9.2, the following
inspections shall be carried adch day:

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

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

Note 1- Procedures on carrying out daily inspections of the movement area are given in the
PANSAerodromes (Doc 9981). Further guidance is available in the Airport SertMaesal

(Doc 9137), Part 8, in the Manual of Surface Movement Guidance and Control Systems
(SMGCS) (Doc 9476) and in the Advanced Surface Movement Guidance and Control Systems
(A-SMGCS) Manual (Doc 9830).

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

2.9.5 Until 4 November 2020, grsonnel assessing and reporting runway surface conditions
required in 2.9.2 and 2.9.8 should be trained and competent to meet criterishecbtate.

Note.d0 Guidance on criteria is included in the Airport Services Manual (Doc 9137), Part 8,
Chapter 7.

2.9.5As of 5 November 2020, personal assessing and reporting runway surface conditions
required in 2.9.2 and 2.9.5 shall be trained andpsgent to perform their duties.

Note 1- Guidance on training of personnel is given in Attachment A, Section 6 [applicable 5
November 2020].

Note 2: Information on training for personnel assessing and reporting runway surface
conditions is available in the PAN&rodromes (Doc 9981).
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Water on a runway [applicable until 4 November 2020]

2.9.6 Whenever water is present on a runway, a description of the runway surface conditions
should be made available using the followiagns:

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

WET 0 the surface is soaked but there is no standing water.

STANDING WATER 08 for aeroplane performance purposes, a runway where more than 25
per cent of the runway surface area (whethésatated areas or not) within the required

length and width being used is covered by water more than 3 mm deep.

2.9.7_I Iglformation that a runway or portion thereof may be slippery when wet shall be made
available.

Noted The determination that a runway or portion thereof may be slippery when wet is not
based solely on the friction measurement obtained using a continuous friction measuring
device. Supplementary tools to undertake this assessment are described in theSampoes
Manual (Doc 9137), Part 2

2.9.8 Notification shall be given to aerodrome users when the friction level of a paved runway
or portion thereof is less than that specified by the State in accordance with 10.2.3.

Noted Guidance on conducting a runway surface friction characteristics evaluation
programme that includes determining and expressing the minimum friction level is provided
in Attachment A, Section 7.

Snow, slush, ice or frost on a runway applicable until 4 November 2020]

Note B The intent of these specifications is to satisfy the SNOWTAM and NOTAM
promulgation requirements contained in Annearddthe PANS\IM (Doc 10066)

Note 2- Runway surface condition sensors may be used to detect and continuspisly di
current or predicted information on surface conditions such as the presence of moisture, or
imminent formation of ice on pavements.

2.9.8 Whenever arnoperationalrunway is contaminatedoy snow, slush, ice or frost, the
runwaysurface condition shdtie asgssed anceported.

Note. T Guidance on assessment of sn@md icecovered paved surfaces is provided in
Attachment A, Section 6.

2.9.9 Runway surface friction measurements made on a runway that is contaminated by
slush, wet snow or wet ice should not be reported unless the reliability of the measurement
relevant to its operational use can be assured.

Note.i Contaminant drag on the equime nt 6 s measuring wheel|, amor
cause readings obtained in these conditions to be unreliable.

2.9.10When friction measurements are taken as part of the assessment, the performance of
the friction measuring device on compacted snowicecovered surfaces should meet the
standard and correlation criteria set or agreed by the State.
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Note.i Guidanceon criteria for, and correlation between, friction measuring devices is
included in the Airport Services Manual (Doc 9137), Part 2.

2.9.11Whenever snow, slush, ice foostis presenand reportedthe descriptionof the runway
surface condition shoulase the followingerms:

DRY SNOW;

WET SNOW;
COMPACTED SNOW;
WET COMPACTED SNOW,;
SLUSH:;

ICE;

WET ICE;

FROST;

DRY SNOW ON ICE;
WET SNOW ON ICE;
CHEMICALLY TREATED;
SANDED

andshould include, where applicable, the assessment of contaminant depth.

2.9.12 Whenevedry snow, wet snow or slush is present on a runway, an assessment of the
mean depth over each third of the runway should be made to an accuracy of approximately 2
cm for dry snow, 1 cm for wet snow and 0.3 cm for slush.

Runway surface condition(s) for use
in the runway condition report [applicable 5 November 2020]

Introductory Noted The philosophy of the runway condition report is that the aerodrome
operator assesses the runway surface conditions whenever water, snow, slush, ice or frost are
present oran operational runway. From this assessment, a runway condition code (RWYCC)
and a description of the runway surface are reported which can be used by the flight crew for
aeroplane performance calculations. This report, based on the type, depth andgeowéra
contaminants, is the best assessment of the runway surface condition by the aerodrome
operator; however, all other pertinent information may be taken into consideration. See
Attachment A, Section 6, for further details. The PAd&®dromes (Doc 9981gontains
procedures on the use of the runway condition report and assignment of the RWYCC in
accordance with the runway condition assessment matrix (RCAM).

2.9.13 The runway surface condition shall be assessed and reported through a runway
condition coddRWYCC) and a description using the following terms:

COMPACTED SNOW

DRY

DRY SNOW

DRY SNOW ON TOP OF COMPACTED SNOW
DRY SNOW ON TOP OF ICE

FROST

ICE

SLUSH
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STANDING WATER

WATER ON TOP OF COMPACTED SNOW
WET

WET ICE

WET SNOW

WET SNOW ON TOP OF COMPACTED SNOW
WET SNOW ON TOP OF ICE

CHEMICALLY TREATED

LOOSE SAND

Note 10 The runway surface conditions are those conditions for which, by means of the
methods described in the PAMSrodromes (Doc 9981), the flight crew can derive
appropriate aeroplane performance.

Note 20 The conditions, either sghy 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.

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

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

Noted Procedures on depth and coverage reporting are found in the A&NRIromes
(Doc 9981).

2.9.15 When friction measurements are used as part of the overally surface assessment
on compacted snowor icecovered surfaces, the friction measuring device shall meet the
standard set or agreed by the State.

2.9.16 Friction measurements made on runway surface conditions with contaminants other
than compactedn®w and ice should not be reported.

Noted Friction measurements on loose contaminants such as snow and slush, in particular,
are unreliable due to drag effects on the measurement wheel.

2.917 Information that a runway or portion thereof is slippery srell be made available.

Note 10 The surface friction characteristics of a runway or a portion thereof can be
degraded due to rubber deposits, surface polishing, poor drainage or other factors. The
determination that a runway or portion thereof is slippery wet stems from various methods
used solely or in combination. These methods may be functional friction measurements, using
a continuous friction measuring device, that fall below a minimum standard as defined by the
State, observations by aerodrome maintenance personnel, repeateds rbpopilots and
aircraft operators based on flight crew experience, or through analysis of aeroplane stopping
performance that indicates a substandard surface. Supplementary tools to undertake this
assessment are described in the PA®¢®dromes (Doc 9981)

Note 20 See 2.9.1 and 2.13 concerning the provision of information to, and coordination
between, appropriate authorities.
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2.9.18 Notification shall be given to relevant aerodrome users when the friction level of a
paved runway or portion thereof is less than the minimum friction level specified by the State
in accordance with 10.2.3.

Note 10 Guidance on determining and expressing the minimum friction level is provided in
Assessment, Measurement and Reporting of Runway Surface Conditions (Cir 329).

Note 20 Procedures on conducting a runway surface friction characteristics evaluation
programne are provided in the PAN&erodromes (Doc 9981).

Note 38 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.

2.10 Disabled aircraft removal
Note- See 9.3 for information on disabled aircraft removal services.

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

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

Note.i The capability to remove a disabled aircraft may be expresstrrs of the largest
type of aircraft which the aerodrome is equipped to remove.

2.11Rescue and firefighting
Note.T See 9.2 for information on rescue and firefighting services.

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

2.11.2 The level ofprotectionnormally available at amaerodromeshould beexpressedn
terms of the category of the rescand firefighting services as described in 9.2 and in
accordance with the typesnd amountsof extinguishingagentsnormally available at the
aerodrome.

2.11.3 Changesn the level of protection normally available at an aerodrome for rescue and
firefighting shall benotified to the appropriateair traffic servicesunits and aeronautical
information servicesinits toenablethose units tgrovidethe necessary information to arriving
and departingircraft. When sucha changehasbeen correctedhe above units shdile advised
accordingly.

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

2.11.4 A changeshould be expressedn terms of the new category of threscueand
firefighting service availablat theaerodrome.
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2.12  Visual approachslopeindicator systems

The following information concerninga visual approachslope indicator systeminstallation
shallbe madeavailable:

a) associatedunway designationumber;

b) type of system according to 5.3.5.2. ForAn-VASIS, PAPlor APAPI installation, the
side of the runway on which the lights ametalled, i.e. left or right, shall bgiven;

c) where the axis of theystemis not parallel to the runway centrdine, the angle of
displacement antthedirectionof displacement,e. left or right, shallbeindicated,;

d) nominalapproactslopeangle(s)ForaT-VASIS oranAT-VASIS thisshallbeangle
& according to the formula iRigure 518 and for a PAPI and an APAPI this shall be angle (B
+ C) + 2 and (A + B) + 2, respectively as in Figurg(d and

e) minimum eyeheight(s) over the threshold of tbe-slope signal(s). For a-VASIS or an

AT- VASIS this shall be the lowest height at which only the vidags)arevisible; however,

the additionalheights at which the wing bar(s) plus one, two or threaldiwn light units

come into view may also be reped if such information would be of benefit to aircraft using
the approach. For a PAPI this shall be the setting angle of the third unit from the runway
mi nus 206, i . 2 dand donam IARAPIBhis shalhbe the setting angle of the unit
fartherfrom the runwayminus2 @.e.angleA minus2 6 .

2.13 Coordination between aeronauticainformation servicesand aerodromeauthorities

To ensurethat aeronautical information servicesiits obtain informationto enable them to
provide up-to-date preflight information and to meet the need for-flight information,
arrangements shall be made between aeronautical information services and aerodrome
authorities responsible for aerodrome services to report to the responsible aeronautical
informationservices unit, with a minimum délay:

a) information on the statusof certification of aerodromesand aerodrome
conditions (refl.4, 2.9, 2.10, 2.11 ad12);

b) the operationalstatusof associated facilities, servicesd navigation aids within their
areaof responsibility;

c) anyotherinformationconsideredo be of operationakignificance.

2.13.2 Before introducing changestheair navigation system, dweecountshall be takenby
theservicesesponsibldor suchchange®f thetime neededby aeronautical information services
for the preparation, productioand issueof relevantmaterial for promulgation. To ensure
timely provision of the information to aeronautical information services, dosalination
betweerthoseservicessoncerneds thereforeequired.

2.13.3 Ofa particularimportanceare changego aeronauticalnformationthat affect charts
and/or computebasednavigationsystems which qualify to beotified by the aeronautical
information regulatiorand contro(AIRAC) system, as specified in Annex 15, Chapter 6 and
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Appendix 4. The predetermined, internationally agreed AIRAC effective dates in addition to
14 days postage time shall be observed by the responsible aerodrome services when
submitting the ravunformation/datdo aeronautical informatiogervices.

Note: Detailed specifications concerning the AIRAC system are contained in-RIMNE@oc
10066), Chapter 6.

2.13.4 The aerodrome services responsible for the provision of raw aeronautical
information/data to the aeronautical information services shalthat while taking into
account accuracy and integrity requiremamsessary to meet the needs of the-eset of
aeronautical data.

Note 1.1 Specifications concerning the accuracy and integrity classification of aerodrome
related aeronautical data areontained in PAN&IM (Doc 10066), Appendix 1.

Note 2.1 Specifications for the issue of NOTAM and SNOWTAM are contained in Annex 15,
Chapter 6 and PANSBIM (Doc 10066), Appendices 3 and 4, respectively.

Note 3: AIRAC information is distributed by th&lS at least 42 days in advance of the
AIRAC effective dates with the objective of reaching recipients at least 28 days in advance of
the effective date.

Note 4: The schedule of the predetermined internationally agreed AIRAC common effective
dates at intervals of 28 days and guidance for the AIRAC use are contained in the
Aeronautical Information Services Manual (Doc 8126, Chapter 2).
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CHAPTER 3. PHYSICAL CHARACTERISTICS

3.1 Runways

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

One important factor is the usability factor, as determined by the wind distribution, which
is specified hereundeAnotherimportant factoiis thealignmentof the runwayto facilitate

the provisionof approaches conformirtg theapproachsurface specificationsof Chapter4.

In AttachmentA, Sectionl, information is giverconcerninghese and othéactors.

3.1.1Thenumberandorientationof runwaysatanaerodromehouldbesuchthattheusability
factor of theaerodromes notlessthan 95 per cerfor the aeroplaneshat theaerodromeas
intended tcserve.

3.1.2Thesiting andorientationof runwaysat anaerodromeshould,wherepossible be such
thatthe arrival andleparture trackminimize interferencewith areasapproved for residential
use and othernoisesensitive areasloseto the aerodromein orderto avoid future noise
problems.

Noted Guidanceonhowto addressioiseproblemss providedin the Airport PlanningManual
(Doc 9184)Part2, andin Guidanceon the BalancedApproachto Aircraft NoiseManagement
(Doc9829).

3.1.3 Choiceof maximum permissiblecrosswindcomponents

In the application of 3.1.1 it should be assumed that landing oiothloé aeroplanes is, in
normal circumstances, precluded when the crosswind component exceeds:

0 37km/h(20kt) in thecaseof aeroplanesvhosereferencdield lengthis 1 500m or over,
except that when poor runway braking action owing to an insufficient longitudinal
coefficient of friction is experienced with sonfirequency,a crosswind componernot
exceedin@4 km/h (13 ktshouldbeassumed,

0 24km/h (13 kt)in thecaseof aeroplanesvhosereferencdield length is1 200 m or up to
butnotincluding1500m;and

0 19km/h(10kt) in thecaseof aeroplanesvhosereferencedield lengthis lessthan1 200m.

In AttachmentA, Sectionl, guidancas givenon factorsaffecting thecalculationof the estimateof
the usability factoand allowancesvhich may have to be made to takecountof the effect of

unusual circumstances

3.1.1Datato beused

The selection of data to be used for the calculation of the usability factor should be based on
reliable wind distribution statistics that extend over as long a period as possible,
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preferably of not lesthanfive years.The observationsisedshouldbe madeat leasteight
timesdaily andspacedt equal intervals dfme.

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

Location of threshold

3.1.2 A threshold should normally be located at the extremity of a runway unless
operationakonsiderationgistify thechoiceof anothetocation.Guidanceonthesitting of the
thresholds givenin AttachmentA, Sectionl1.

3.1.3Whenit is necessaryo displaceathreshold githerpermanentlyr temporarily,from its

normal locationaccounshouldbetakenof thevariousfactorswhich mayhaveabearingon

thelocationof the threshold.Wherethis displacements dueto an unserviceableunway
condition,a clearedand graded area of at least 60 m in lergtbuldbe availablebetween
the unserviceablearea andthe displaced thresholdAdditional distance should alsbe

provided tomeetthe requirement®f the runway endafety areasappropriateGuidance on
factors which may be considered in the determinatbrihe location of a displaced
thresholds givenin AttachmentA, Sectionll.

Actual length of runways
3.1.4 Primary runway

Exceptas providedin 3.1.9,the actualrunwaylengthto be providedfor a primary runway

should be adequatdo meet theoperational requirementsf the aeroplanedor which the
runway isintended and shoulbe not less than the longest length determined by applying
the corrections for local conditions to the operations and performance characteristics of the
relevantaeroplanes.

1.This specification does not necessarilymean providing for operationsby the critical
aeroplanatits maximum mass.

2.Both takeoff and landing requirements need to be considered when determining the
length of runwayto be provided and the needfor operationsto be conductedin both
directionsof therunway.

3. Local conditions thatmay need to beonsiderednclude elevation, temperatureyunway
slope,humidity and the runwagurfacecharacteristics.

4. When performance data on aeroplanes for which the runway is intended are not known,
guidance on théetermination of the actual length of a primary runway by application of
generalcorrectionfactorsis givenin the AerodromeDesignManual(Doc 9157),Part1

3.1.8 Secondaryrunway
Thelengthof asecondaryunwayshouldbedeterminedimilarly to primaryrunwaysexcept
thatit neednlyto beadequatéor thoseaeroplanewhichrequireto usethatsecondary
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runwayin additionto the otherrunwayor runwaysin orderto obtaina usability factor of at
leasto5 percent.

3.1.9 Runwayswith stopwaysor clearways

Wherea runwayis associated witla stopwayor clearway,an actual runway length less than

that resulting from application of 3.1.7 or 3.1.8, as appropriate, may be considered
satisfactory, but in such a case any combination of runway, stopway and clearway
provided should permit compliance with the operatiomauirements for takeff and
landing of the aeroplanes the runway is intendes®toe.

Refer: Attachment A, Section 2.
Width of runways

3.1.10 The width of a runway should be not lélsanthe appropriate dimension
specifiedin thefollowing tabulation:

Code Code Letter
number A B C D E F
12 18 m 18 m 23 m - - -
2° 23 m 23 m 30m - - -
3 30m 30m 30m 45 m - -
4 - - 45 m 45 m 45 m 60 m

a. The width of a precision approachnwayshould be not less than 30m where the code
numberis 1 or2.

1.The combinationsof codenumbersand lettersfor which widths are specifiedhavebeen
developed fotypical aeroplaneharacteristics.

2. Factorsaffectingrunwaywidth aregivenin the AerodromeDesignManual(Doc 9157),Part
1.

Noted Procedures fomwake turbulence categorizatioof aircraft and wake turbulence
separatiomrminima arecontainedin the PANSATM (Doc 4444),Chapter 4, 4.9 and Chapter 5,
5.8, respectively.

3.1.11Where parallel noinstrument runways are intended for simultaneous usanthienum
distance between their centre lines should be:

0 210 m where the higher code number is 3 or 4;

0 150 m where the higher code number is 2; and

0 120 m where the higher code number is 1.

Noted Procedures for wake turbulence categorization of afircand wake turbulence
separation minima areontained in the PAN&TM (Doc 4444), Chapter 4, 4.9 and Chapter 5,
5.8, respectively.
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3.1.12 Where parallel instrument runways are intended for simultaneous use subject to
conditions specified in the PANSTM (Doc 4444) and the PAN®PS (Doc 8168), Volume I,
the minimum distance between their centre lines should be:
0 1035 m for independent parallgi@@oaches;
0 915 m for dependent parallel approaches;
0 760 m for independent parallel departures;
0 760 m for segregated parallel operations;
except that:
a) for segregated parallel operations the specified minimum distance:
1) may be decreased by 30 ar ach 150 m that the arrival runway is staggered toward
the arriving aircraft, to a minimum of 300 m; and
2) should be increased by 30 m for each 150 m that the arrival runway is staggered away
from the arriving aircratft;
b) for independent parallepproaches, combinations of minimum distances and associated
conditions other than
thosespecified in the PAN&TM (Doc 4444) may be applied when it is determined that such
combinations would those specified in the PANBM (Doc 4444) may be applied when it is
determined that such combinations would not adversely affect the safety of aiperaftions.

Noted Procedures and facilities requirements for simultaneous operations on paralle} or near
parallel instrumentunways are contained in the PAMSM (Doc 4444), Chapter 6 and the
PANSOPS (Doc 8168), Volume |, Part lll, Section 2, and Viodull, Part I, Section 3; Part Il,
Section 1; and Part lll, Section 3, and relevant guidance is contained in the Manual on
Simultaneous Operations on Parallel or Nearallel Instrument Runways (SOIR) (Doc
9643).

Slopes on runways
3.1.13 Longitudinal slopes

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

0 1percentwherethecodenumbetis 3 or 4; and

0 2percentwherethecodenumberis 1 or 2.
3.1.14 Along no portionof arunwayshouldthelongitudinalslopeexceed:

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

0 1.5 per cent where the code number is 3, except that for the first and last quarter of the
length of a precisioapproachrunway category Il ol thelongitudinalslope should not

0 exceed).8 per cent; and

0 2 percentwherethecodenumberis 1 or 2.
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3.1.15 Longitudinal slopechanges

Whereslopechangegannotbeavoided aslopechangeetweertwo consecutiveslopesshould
notexceed:

0 1.5percentwherethecodenumbelis 3 or 4; and
0 2percentwherethecodenumberis 1 or 2.
Refer: Attachmenf, Sectiord.

3.1.16 Thetransitionfrom oneslopeto anothershouldbe accomplishedy a curvedsurface
with a rate of change nekceeding:

0 0.1percentper30m (minimumradiusof curvatureof 30 000m) wherethecodenumbelis 4;
0 0.2 per centper 30 m (minimum radius of curvatureof 15 000 m) where the code
numberis 3; and

0 0.4percentper30m (minimumradiusof curvatureof 7 500 m) wherethe codenumber
islor?2.

3.1.17 Sightdistance

Where slope changescannot be avoided, they should be such that there will be an
unobstructedine of sightfrom:

0 any point 3 m above a runway to all othmwints 3 m above the runway within a
distance of at leasialf thelengthof therunwaywherethecodeletteris C, D, Eor F;

0 any point 2 m above a runway to all other points 2 m above the runway within a
distance of at leastalf thelengthof therunwaywherethecodeletteris B; and

0 anypoint 1.5 m abovea runwayto all other points 1.5 m abovethe runwaywithin a
distanceof at least half the length of the runway where the code letéer is

Noted Considerationvill haveto begivento providinganunobstructedine of sightoverthe
entirelengthof a singlerunwaywherea full -lengthparalleltaxiwayis not available Where
an aerodrome hadntersectingrunways, additional criteria on the line of sight of the
intersectionareawould need tobe consideredor operationalsafety. Seethe Aerodrome
DesignManual(Doc9157),Partl.

3.1.18 Distance between slopehanges

Undulations or appreciable changes in slopes located close together along a runway should
be avoidedThedistancebetweerthe pointsof intersectiorof two successiveurvesshould
notbeless than:

a) the sum of thebsolute numerical valued the corresponding slope changesltiplied
by theappropriatesalue agollows:

0 30 000 mwherethecode number &;
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d 15000mwherethecode numbeis 3;and
0 5000m wherethecodenumbelis 1 or 2; or
b) 45m; whichever igreater.

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

To promote the most rapid drainage of water, the runway surface should, if practicable, be
cambered excepthere a singlerossfallfrom high to low in the direction of the wind most
frequently associatedwith rain would ensure rapidirainage.The transverseslope should
ideallybed 1.5percentwherethecodeletteris C,D, EorF;andd 2 percentwherethecode
letteris A or B; butin anyeventshouldnot exceedl.5 percentor 2 percent,asapplicable nor
belessthanl per cent except at runway or taxiway intersections where flatter slopes may be
necessary.

For a cambered surface the transverse slope on each sithe aentre line should be
symmetrical.

Noted On wet runways with crosswind conditions the problem of aquaplaning from poor
drainageis aptto beaccentuatedn Attachmenf, Section7, informationis givenconcerning
this problem andtherrelevanfactors.

3.1.20 Thetransverseslope shoulde substantialljthe same throughout the lengtii a runway
exceptat anintersectionwith anotherrunway or a taxiway where an eveansitionshould be
providedtakingaccounbf the needor adequatdrainage.

Noted Guidance on transverse slope is given in the Aerodrome Design Manual (Doc 9157),
Part 3.

Strength of runways

3.1.21 A runwayshouldbe capableof withstandingthe traffic of aeroplaneshe runwayis
intended tcserve.

Surface of runways

3.1.22 The surface of a runway shall benstructed withoutregularitiesthat wouldimpair
the runway surfacdriction characteristicoor otherwise adverselgffect the takeoff or
landing of araeroplane.

Note 1- Surface irregularities may adversely afféoe takeoff or landing of an aeroplane
by causing excessive bouncing, pitching, vibration, or other difficulties in the control of an
aeroplane.

Note2d Guidanceon designtolerances and otheénformationis givenin Attachmenf, Section
5. Additional gidance isncludedin the Aerodrome Design Manual (Doc 9157), Paut
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3.1.23 A paved runwajyshall be soconstructedr resurfacedas toprovide surfacdriction
characteristicat or abovetheminimumfriction level setby the State.

3.1.24 The surface of pavedrunway should bevaluatedvhenconstructecr resurfaced
to determinghat the surfacéiction characteristicachieve the desigibjectives.

Noted Guidance on surface friction characteristics of a new or resurfaced runway is given
in Attachment A, Section 7. Additional guidance is included in the Airport Services
Manual (Doc 9137), Part 2.

3.1.25 Measurements of the surface friction characteristics of a new or resurfaced paved
runway should be made with a continuous friction measuring device sslhgetting
features.

Noted Guidance on surface friction characteristics of new runway surfaces is given in
Attachment A, Section 7. Additional guidance is included in the Airport Services Manual
(Doc 9137), Part 2.

3.1.26 Theaveragesurfacetexturedepthof a newsurfaceshouldbenotlessthan1.0mm.
Note t Macrotextureand microtexturare taken intaonsideratiorin order toprovidethe

required surfacériction characteristicsGuidance on surface designgsenin Attachment
A, Section 8.

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

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

3.1.27 Whenthe surface is grooved or scored, the grooves or scorings should be either
perpendicularto therunwaycentreline or parallelto non-perpendiculatransversgoints,
where applicable.

Noted Guidance on methods for improving the runway surface texture is given in the
Aerodrome Design Manu@Doc9157),Part3.

32 Runway shoulders
General

Noted Guidance on characteristics and treatment of runway shoulders is given in
Attachment A, Sectiof, and in the Aerodrome Design Manual (Doc 9157), Part 1.

3.2.10 Runwayshouldersshouldbe providedfor a runwaywherethe codeletteris D or E,
andtherunwaywidth isless thar60m.

3.2.2 30 Runwayshouldershouldbeprovidedfor arunwaywherethe codeletteris F.
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Width of runway shoulders

3.2.30 The runway shoulders should extend symmetricallgachside ofthe runwaysothat
the overallwidth of therunwayandits shoulderss notlessthan:

d 60m wherethecodeletteris D or E; and

0 75 mwherethecode letter if.
Slopes on runway shoulders

3.2.40 The surface of the shoulder treddutsthe runway should bgushwith the surface of
therunway andts transversalope shoulshotexceed 2.5 pearent.

Strength of runway shoulders

3.2.50 A runway shoulder shouloke preparedr constructedoas to becapablein theevent
of an aeroplanerunning off the runway, of supportingthe aeroplanewithout inducing
structuraldamageo theaeroplaneandof supportinggroundvehicleswhich may operateon
theshoulder.

Noted Guidanceon strengthof runwayshoulderss givenin the Aerodrome Design Manual
(Doc9157),Part 1.

3.3 Runway turn pads
General
3.3.1Wherethe end of a runwayis not servedby ataxiway or ataxiway turnaround and

wherethe code lettelis D, E or F, arunway turn pad shable providedto facilitatea 180
degree turn oferoplaneqSee Figure-1.)

= |

N[

)

Figure 3-1. Typical turn pad layout
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Wherethe endof arunwayis not servedby a taxiwayor a taxiwayturnaroundandwherethe code
letter isA, B or C, arunway turn pad should be provided faxilitate a 180-degreeturn of
aeroplanes

Note 10 Suchareas may also be useful if provided along a runway to reduce taxiing time and
distance for aeroplanes which may not require the full length of the runway.

Note D Guidance on the design of the runway turn pads is available in the Aerodrome Design
Manual(Doc9157), Part 1.

Guidance on taxiway turnaround as an alternate facility is available in the Aerodrome Design
Manual (Doc 9157), Part 2.

3.3.2 The runway turn pad may be located on either the left or right side of the runway and
adjoining the runway pavemeimt both ends of the runway and at some intermediate
locations where deemegtcessary.

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

3.3.3Theintersectionangle of the runway turn pad with the runway shouldexaeed30
de grees.

3.3.4Thenosewheelsteeringangleto be usedin thedesignof the runwayturn padshouldnot
exceedt5 degrees.

The design of a runway turn pad shalldoeh that, when the cockpit of the aeroplane for which the

turn pad is intended remains over the turn pad marking, the clearance distance between any wheel of
the aeroplane landing gear and the edge of the turn pad shall be not less than that given by the
following tabulation:

Code Letter Clearance
A 15m
B 2.25m
C 3 m if the turn pad is intended to be used by aeroplanes with a wheel bas

than 18 m; 4.5 m if the turn pad is intended to be used by aeroplanes witt
wheel base equal to or greatigan 18 m.
D 45m
E 45m
F 45m
Noted Wheel base means the distance from the nose gear to the geometric centre of the main
gear.

3.3.7 Where severe weatheonditionsandresultaniowering ofsurface friction characteristics
prevail,alargerwheetto-edgeclearancef 6 m shouldbe providedwherethe codeletteris E or
F.
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Slopes on runway turn pads

3.3.8 The longitudinal and transverse slopes on a runway turn pad should be sufficient to
prevent theaccumulationof water on the surfaceand facilitate rapid drainageof surface
water.Theslopes should be treame as those on the adjacent runway pavesugate.

Strength of runway turn pads

3.3.9 The strength of a runwayrn pad shoulde at leastqualto that of the adjoining
runway which it serves, due consideration being given to the fact that theatlimilpbe

subjected to slovwnoving traffic makinghardturnsand consequeritigher stresse®n the

pavement.

Noted Wherearunwayturn padis providedwith flexible pavementthe surfacewould
need tobe capableof withstandingthe horizontal shearforces exertedby the main
landinggeartires during turningnaneivers.

Surface of runway turn pads

3.3.10 Thesurfaceof arunwayturn padshallnot havesurfacerregularitiesthatmaycause
damage to an aeroplaosingtheturnpad.

3.3.11 Thesurfaceof arunwayturn padshouldbesoconstructedr resurfacedsto provide
surfacefriction characteristicat leasequalto that of the adjoininginway.

Shoulders for runway turn pads

3.3.12 The runwayurn padsshould be provided wittshouldersof such width as is
necessary t@reventsurfaceerosion bythe jet blast of the most demandingeroplandor
which the turn pad is intendedand any possibleforeign object damageto the aeroplane
engines.

Noted As a minimum, the width of the shoulderswould needto coverthe outerengineof the
most demandingeroplan@ndthusmaybewiderthantheassociatedunwayshoulders.

3.3.13 The strength of runway turn pad shoulders should be capaléhstandingthe
occasional passage of the aeroplanes itlesigned to serve without inducing structural
damage to theeroplaneand to the supportingground vehiclesthat may operateon the
shoulder.

34 Runway strips
General
3.4.1A runwayandanyassociategtopwaysshallbeincludedin astrip.

Length of runway strips

3.4.2 A strip shall extend before the threshold and beyond the end of the runway or
stopway for a distance of at leadt:60 m where the code number is 2, 3pr
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0 60mwherethecodenumberis 1 andtherunwayis aninstrumentone;and

0 30mwherethecodenumbelis 1 andtherunwayis anoninstrumenione.

Width of runway strips

3.4.3A strip including a precisionapproachrunway shall, whereverpracticable,extend
laterallyto a distance of &ast:

d 150m wherethecodenumberis 3 or4; and

0 75 m wherethe codenumberis 1 or 2; on eachside of the centreline of therunwayandits
extendedatentrdine throughouthelengthof the strip.

3.4.4 A strip including a nonprecision approachrunway should extend laterally to a
distanceof atleast:
0 150 m where the code number is 3 or 4; and

0 75 mwherethecode numbeis 1 or2; on each side of the centre line of the runway
and its extended centre line throughout the length ofttipe

3.4.5A stripincludinganoninstrumentunwayshouldextendon eachsideof thecentreline
of the runwayandits extendecdcentreline throughoutthe lengthof the strip, to a distanceof
atleast:

d 75mwherethecodenumbelis 3 or 4;
0 40mwherethecodenumbeiis 2; and

d 30 mwherethecode numbeisl.

Objects on runway strips

Noted refer BAS 9.9 for information regarding siting ofequipment and installationsn
runwaystrips.

3.4.6 An object situated oarunway strip whichmay endangeraeroplaneshouldbe regardedas
anobstacleandshould,asfar aspracticableberemoved

Note 10 Consideratiorwill haveto be given to the location and designof drainson a
runwaystrip topreventdamage to an aeroplane accidentally running off a runway. Suitably
designed drain covemsay be required.For further guidance,seethe AerodromeDesign
Manual(Doc9157),Part1.

Note D Whereopenair 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 s@snot to be considered an obstacle. See also Not8.24.15.

Note 3 Particula attention need® begivento the desigrandmaintenance of an opexir
stormwaterconveyancén order topreventwildlife attractionnotablybirds. Ifneeded, it
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can becoveredby a net. Guidance on wildlifeontrol and reductioman be found in the
Airport ServicesManual (Doc9137),Part3.

3.4.7 No fixed object,otherthanvisualaidsrequiredfor air navigationor thoserequiredfor
aircraft safety purposesand which must baited on the runway strip, and satisfying the
relevant frangibility requirement in Chapter 5, shall be permitted on a rustsigy

a) onthatportionof arunway stripwithin:

1) 75m of therunwaycentreline wherethecodenumbelis 3 or 4; or
2) 45m of therunwaycentreline wherethecodenumbelis 1 or 2; or

b) onarunwayendsafetyareaataxiwaystrip or within the distances specifiad Table3-1; or

c) on a clearwayand which would endangeran aircraft in the air; shall be frangible and
mountedaslow aspossible.

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

Grading of runway strips

3.4.8That portion of a strip of an instrument runway within a distancelefat:
0 75mwherethecodenumbetis 3 or 4; and

0 40m wherethecodenumbelis 1 or 2;

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

Noted Guidanceon gradingof a greaterareaof a strip including a precisionapproachrunway
wherethecodenumberis 3 or 4 is givenin AttachmentA, Sectior.

3.4.9Thatportionof astrip of a norrinstrumentrunwaywithin adistanceof atleast:

0 75mwherethecodenumbelis 3 or 4;

0 40m wherethecodenumbeiris 2; and

0 30 mwherethecode numbeisi,;

from the centre line of the runway and its extended centre line should provide a graded area

for aeroplanes which the runway is intended to serve in the event of an aeroplane running
off the runway.

3.4.10Thesurfaceof that portionof a strip that abuta runway,shoulderor stopway shalbe
flush with the surfaceof therunway,shoulderor stopway.

3.4.11Thatportionof astrip to atleast30 m beforethe startof arunwayshouldbe prepared
against blastrosionin orderto protectalandingaeroplandrom thedangerf anexposed
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edge.

Note 10 The area provided to reduce the erosive effects of jet blast and propeller wash may be
referred to as a blast pad.

Note & Guidance on protection against aeroplane engine blast is available in the
Aerodrome Design ManuéDoc 9157), Part 2.

3.4.12 Where the areas in 3.4.11 have paved surfaces, they should be able to withstand the
occasional passage of the critical aeropfaneunway pavementlesign.

Slopes on runway strips

3.4.13 Longitudinalslopes

0 A longitudinalslope along that portion of a strip to be graded should not exceed:
0 1.5percentwherethecodenumbelis 4;

0 1.75percentwherethecodenumbeiis 3; and

0 2 percentwherethecodenumberis 1 or 2.

3.4.14 Longitudinalslopechanges

- Slope changes dhat portion of a strip to be graded should be as gradual as practicable and
abrupt changes or sudden reversals of slapeaisied.

3.4.16 Transversslopes

0 Transverse slopes on that portion of a strip to be graded should be adequate to prevent
theaccumulatiorof wateron the surfacebut shouldnot exceed:

0 2.5percentwherethecodenumbelis 3 or 4; and

0 3percentwherethecodenumberis 1 or 2;

exceptthat to facilitate drainage the slope for the first 3 m outward from the runway,
shoulder or stopwagdgeshouldbe negativeas measuredn the directionawayfrom the
runwayandmaybeas great as 5 peent.

340 Thetransversalopesof anyportionof astrip beyondthatto begradedshouldnot
exceecan upward slope of 5 per cent as measured in the direction away froumrasy.

Note 10 Where deemed necessary for proper drainage, an-apestorm water
conveyance may be allowed in the rmgmadedportion of a runway strip and would be
placed as far as practicable from the runway.

Note 20 Theaerodrome rescuendfirefighting (RFF)procedure would need to take irocount
thelocationof openair waterconveyancewithin thenon-graded portioof arunway strip.
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Strength of runway strips
3.4.17Thatportionof astrip of aninstrumentunwaywithin adistanceof atleast:
0 75mwherethecodenumbeiis 3 or 4; and

0 40mwherethecodenumberis 1 or 2;

from the centreline of the runway andits extendedcentreline shouldbe so preparedor
constructedas to minimizehazards arising from differences in lelaelaring capacity to
aeroplanes which the runway is intended to serve in the event of an aeroplane running off
therunway.

Noted Guidance orpreparatiorof runway strips igjivenin the Aerodrome Design Manual
(Doc9157),Part 1.

3.4.18Thatportionof astrip containinga nor-instrumentrunwaywithin adistanceof atleast:

0 75mwherethecodenumberis 3 or 4;
0 40mwherethecodenumberis 2; and

0 30 mwherethecode numbeisi;

from thecentreline of therunwayandits extendedentreline shouldbesopreparedr constructed
as to minimize hazards arising from differences in{badring capacity to aeroplanes which the
runway is intended to serve in the event of an aeroplane running afintvay.

35 Runway end safetyareas
General
3.5.1 A runway end safety area shall be provided at each end of a runwayhstrgs
0 the codenumberis 3 or4; and
0 thecodenumbeiis 1 or 2 andtherunwayis aninstrumenone.
Noted Guidance on runway end safety areas is given in Attachment A, Section 10.

3.5.2 A runway end safety area shold providedat each endf a runway strip wherghe
codenumberis 1 or 2 andtherunwayis a norrinstrumenbne.

Dimensions of runway end safety aras

3.5.3A runwayendsafetyareashall extendfrom the endof a runwaystrip to a distanceof
atleast 90 nwhere:

0 the code numbes 3 or 4and

0 thecodenumbeiis 1 or 2 andtherunwayis aninstrumenone.
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If an arresting system is installed, the above length may be reduced, based on the design
specification of the systemubject to acceptance by the State.

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

3.5.4 A runwayendsafetyareashould,asfar aspracticableextendfrom theendof arunway
stripto adistanceof atleast:

0 240 m wherethe codenumberis 3 or 4; or a reducedength when an arrestingsystemis
installed;

0 120m wherethecodenumberis 1 or 2 andtherunwayis aninstrumenbone;or areduced
length wheranarresting systens installed;and

0 30mwherethecodenumberis 1 or 2 andtherunwayis a norrinstrumenbne.

3.5.5 Thewidth of arunwayendsafetyareashallbe atleasttwice thatof theassociatedunway

3.5.6 The width of a runwagndsafetyareashould, wherevepracticablepe equalto that
of thegradegbortionof theassociatedunwaystrip.

Objects on runway end safety areas

Noted SeeBAS 9.9 forinformationregarding siting okquipment and installatioren
runwayendsafetyareas.

3.5.7 An object situate@n a runwayendsafetyareawhich may endangexeroplaneshould be
regardedas amobstacle and shouldsfar aspracticableperemoved.

Clearing and grading of runway end safety areas

3.5.8 A runway endsafetyarea shouldgrovidea cleared and gradearea foraeroplanes
which the runwayis intendedto servein the event of an aeroplaneundershootingor
overrunningherunway.

Noted Thesurface of thggroundin the runway end safety area does not need fwdparedo
thesamequality as theunway strip. See, howevé&.5.12.

Slopes on runway endsafety areas
3.5.9 General

0 The slopesof a runway end safetyareashouldbe suchthat no part of the runwayend
safetyareapenetrateghe approactor takeoff climbsurface.

3.5.10 Longitudinal slopes

0 Thelongitudinalslopesof arunwayendsafetyareashouldnot exceedh downwardslopeof
5 per cent. Longitudinal slope changesshould be as gradual as practicableand abrupt
change®r sudden reversals of slopagoided.

0
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3.5.11 Transverseslopes

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

Strength of runway end safety areas

3.5.12 A runway end safety arslaouldbe sopreparedr constructeds toreducethe risk

of damage to an aeroplane undershooting or overrunningutiveay, enhance aeroplane
deceleration and facilitate the movement of rescue and firefighting vehicles as required in
9.2.34 10 9.2.36.

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

3.6 Clearways
Noted The inclusiornof detailedspecificationdor clearwaysn this section isiot intendedo

imply thata clearway haso beprovided. Attachment A, Sectid) provides informatioron
theuseof clearways.

Location of clearways

3.6.1 Theorigin of a clearway should be at the end of the-tafkeun available.

Length of clearways

3.6.2Thelengthof aclearwayshouldnotexceedhalf thelengthof thetakeoff runavailable.

Width of clearways

3.6.3 A clearway should extendterallyto a distance odit least 75 m on each side of the
extended centre line of thanway.

Slopes on clearways

3.6.4Thegroundin a clearwayshouldnot projectabovea planehavingan upwardslopeof
1.25per centthelowerlimit of this planebeinga horizontalline which:

a) is perpendiculato theverticalplanecontainingthe runwaycentreline; and

b) passeghrougha point locatedon the runway centreline at the end of the takeoff run
available.

Noted Becaus®f transverserlongitudinalslopesonarunway,shouldeor strip,in certain
cases théowerlimit of the clearwayplanespecifiedabovemaybebelowthecorresponding
elevationof the runway, shoulder or strifi.is notintendedthatthesesurfacede gradedio
conformwith the lower limit of the clearway planeor isit intendedthat terrainor objects
which are above the clearway plane beythrecendof thestrip butbelowthelevel of thestrip
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beremoved unlest is consideredheymayendangeseroplanes.

3.6.5 Abrupt upward changes in slope should be avoided when the slope on the ground in a
clearwayis relatively small or whenthe meanslopeis upward.In suchsituations,in that

portion ofthe clearwaywithin a distanceof 22.5m or half the runwaywidth whicheveris
greateoneachside of the extended centre line, the slopes, slope changes and the transition
from runway to clearway should generally conform with those of the runway with which
the clearway ismssociated.

Objects on clearways

Noted See BAS 9.9 for information regardirgting of equipment and installations on
clearways.

3.6.6 An object situated on a clearway which may endanger aeroplanes in the air should be
regarded as an obstacle and shoulceb®ved.

3.7 Stopways

Noted The inclusionof detailedspecificationdor stopwaysin this sectionis not intendedo
imply thata stopway haso beprovided. Attachmenf, Section2, providesinformationon
the useof stopways.

Width of stopways

3.7.1A stopwayshallhavethe samewidth astherunwaywith whichit is associated.

Slopes on stopways

3.7.2Slopes and changes slope on astopway,and the transitiorfrom a runway to a
stopway, should comply with the specificationsof 3.1.13to 3.1.19for the runway with
whichthestopwayis associate@xceptthat:

a) the limitation in 3.1.14f a 0.8 per cent slope for the first and last quarter of the length
of a runway need not be applied to the stop \&ag;

b) at the junction of the stopwandrunway and along the stopway the maximum rate of
slopechangamaybe 0.3 percentper30 m (minimumradiusof curvatureof 10 000 m) for a
runwaywhere the codaumberis 3 or4.

Strength of stopways
3.7.3 A stopway should be prepared or constructed so as to be capable, in the event of an

abandoned takeff, of supporting the aeroplanghich the stopway is intended tgerve
withoutinducing structuratlamage to thaeroplane.

Noted Attachment A, Section 2, presents guidance relative to the support capability of a
stopway.
Surface of stopways

3.7.4The surface of a paved stopway shall be@wstructear resurfaceds to provide
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surfacefriction characteristicat orabove thosef theassociatetlinway.

38 Radio altimeter operating area
General

3.8.1A radio altimeteroperatingareashouldbe establishedn the pre-thresholdareaof a
precision approactunway.

Length of the area

3.8.2A radio altimeter operating area should extend before the threshold for a distance of
atleast300m.

Width of the area

3.8.3 A radio altimeter operating area should extend laterally, on each side of the extended
centre line of the runway, to a distance ofdOexcept that, when special circumstances so
warrant,the distancemay be reducedo no lessthan30 m if an aeronauticastudyindicates
thatsuchreduction woulchot affect the safety afperationofaircratft.

Longitudinal slope changes

3.8.4 On a radio altimeter operating area, slope changes should be avoided or kept to a
minimum. Where slope changes cannot be avoided, the slope changesstasutgtadual

as practicable and abrughangesr suddernreversalf slopesavoided.The rateof change
betweertwo consecutiveslopesshouldnotexceed percentper30m.

Noted Guidance on radio altimeter operating area is given in Attachment A, Section 4.3,
and in the Manual of All Weather Operations, (Doc 9365), Section 5.2. Guidance on the
use d radio altimeter is given in the PANSPS, Volume II, Part Il, Section 1.

3.9 Taxiways

Note1d Unlessotherwiseindicatedthe requirementsn this sectionareapplicableto all types
of taxiways.

Note D See Attachment A, Section 22, for specific taxivdagign guidance which may assist
in the prevention of runway incursions when developing a new taxiway or improving existing
ones with known runway incursion safetsks.

General

3.9.1 Taxiways should be provided to permit the safe and expeditious surface nrmbwéme
aircraft.

Noted Guidanceon layout of taxiwaysis given in the AerodromeDesign Manual (Doc
9157),Part2.

3.9.2 Sufficient entrance and exit taxiways for a runway should be provided to expedite the
movement of aeroplanes to and from the runway aréision of rapid exit taxiways
considered when traffic volumes dnigh.
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3.9.3 The design of a taxiway shall be such thalenthe cockpit of the aeroplane for
which the taxiway isntended remains oveéhe taxiwaycentreline markings,the clearance
distancebetweenthe outermain wheelof the aeroplaneandthe edgeof the taxiwayshallbe
notlessthanthatgivenby thefollowing tabulation:

Code Letter Clearance

A 1.5m
B 2.25m
C 3 m on straight portions;

3 m on curved portions if the taxiway is intended to be use
aeroplanes with a wheel base less than 18 m;

4.5 m on curved portions if the taxiway is intended to be t
by aeroplanes with a wheel base equal or greater than 18 v

D 45m
E 45m
F 45m

Note 18 Wheel base means the distance from the nose gear to the geometric centre of the
main gear.

Note 20 Where the code lettés F andthe traffic densityis high, a wheelto-edgeclearance
greatethan 4.5m may beprovidedto permithigher taxiing speeds.

Note 3 This provision applies to taxiways first put into service on or after 20 November
2008.

Widt h of taxiways

3.9.4 A straight portion of a taxiway should have a width of not less than that given by the
following tabulation

Code Letter Taxiway width

7.5m

10.5m

15m

18 m if the taxiway is intended to be used by aeroplanes wibkitan
main gear wheel span of less than 9 m;

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

23m

25m

oOOw>

mm

Noted Guidanceon width of taxiwaysis given in the AerodromeDesign Manual (Doc
9157),Part2.

Taxiway curves

3.9.5 Change directionof taxiwaysshouldbeasfew andsmallaspossibleTheradii of the
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curves shoulde compatiblewith the maneuveringapabilityandnormaltaxiing speedof
theaeroplanes for which thexiwayis intended. The desigof thecurve shouldesuchthat,

when the cockpit of the aeroplane remains ovéhe taxiway centre line markings, the
clearance distance between the outer main wheels of the aeroplane and the edge of the
taxiway should not be less than those specifiei9B.

Note 1-An exampleof widening taxiways to achieve the wheel clearance specified is
illustrated in Figure 2. Guidance on the values of suitable dimensions is given in the
Aerodrome Design Manual (Doc 9157), Part 2.

Note D The location of taxiway centre line markings ieesified in 5.2.8.6

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

Location of taxiway centre
line markings (see 5.2.8.6)

Location of taxiway centre
line lights (see 5.3.17.12)

Taxiway
width
(see 3.9.4)

Minimum wheel ———
clearance (see 3.9.5)

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

Figure3-2.  Taxiwaycurve

Junctions and intersections

3.9.6 To facilitate the movement of aeroplanes, fillets should be provided at junctions and
intersection®f taxiways withrunways, apronand other taxiways. Thaesignof thefillets
should ensur¢hat the minimumwheel clearancespecified in3.9.3are maintained when
aeroplanearemaneuveringhrough thgunctionsorintersections.

Noted Corsideration will have to be given to the aeroplane datum lemgéndesigning
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fillets. Guidanceon the designof fillets and the definition of the term aeroplanedatum
lengtharegivenin the Aerodrome DesigManual (Doc9157), Pakt

Taxiway minimum separation distances

3.9.7 Theseparatiordistancebetweerthe centreline of a taxiwayandthe centreline of a
runway, thecentreline of a parallel taxiway or an object should not be less than the
appropriatedimensionspecified in Table 4, except that it may be permissible to operate
with lower separation distances at an existing aerodrome aeaimauticastudy indicates
that such lowerseparationdistances would not adversely affebe safetyor significantly
affecttheregularityof operation®f aeroplanes.

Note 10 Guidance on factors which may be considered in the aeronautical study is given in
the Aerodrome Design Manual (Doc 9157), Part 2.

Note & Theseparation distances of Tablel 3column 10, do not necessarily provide the
capability of making a normal turn from one taxiway to another parallel taxiway. Guidance
for this condition is given in the Aerodrome Design Manual (Doc 9157), Part 2.

Note30 Theseparatiordistancebetweerthe centreline of anaircraftstandtaxilaneandan
object shownin Table31, column 13, may needto be increasedwhen jet exhaustwake
velocitymaycausehazardous conditiorfsr groundservicing.

Slopes on taxiways

3.9.8 Longitudinal slopes

The longitudinal slope of a taxiway should not exceed:

0 1.5percentwherethecodeletteris C, D, E or F; and

0 3percentwherethecodeletteris A or B.

3.9.9 Longitudinal slopechanges

Where slope changes on a taxiway cannotba@ded, the transition from one slope to
another slope should be accomplished by a curved surface with a rate of change not
exceeding:

0 1 percentper30m (minimumradiusof curvatureof 3 000 m) wherethe codeletteris
C,D,E or F;and

0 1percentper25m (minimumradiusof curvatureof 2 500m) wherethe codeletteris A
orB.
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Table3-1. Taxiway minimum separationdistances
; ; ; Taxiway,  Aircraft stand
Distance between taxiway centre line ’ .
and runway centre lhlé (metres) Ot fat (il
: i i Taxiway  aircraftstand centreline  Aircraft stand
centre line  faxilane,  to aircraft taxilane
to taxiway  centre line stand taxilane  centre line
Instrument runways Non-instrument runways cenfreline  foobject  centre line to object
Code Code number Code number (metres) (metres) (metres) (metres)
letter 1 2 3 4 1 2 3 4
(1) @ 6 @ 6 ©® 0O @ O (10) (11) (12) (13)
A 825 85 - - 315 415 - - 23 155 19.5 12
B g 87 - - 2 52 - - 32 20 285 16.5
C - - 168 - - - 93 - 4 26 40.5 22.5
D - - 176 176 - - 101 101 63 37 59.5 335
E = - - 1825 = - - 1075 76 435 72.5 40
F = = - 190 = = = 115 91 51 87.5 475

Note 10 The separationdistancesshown in columns(Z? to (9) representordinary
combinationsof runwaysand taxiways. Théasisfor developmentof thesedistancess
givenin the Aerodrome Design ManuéDoc 9157),Part2.

Note28 Thedistancesn columns(2) to (9) do not guaranteesufficientclearanceoehinda
holding aeroplane to permit the passinganbther aeroplanen aparallel taxiwaySee the
AerodromeDesign Manua(Doc 9157),Part2.

3.9.10 Sightistance

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

0 3 m abovethetaxiway, it will be possibleto seethe whole surfaceof the taxiwayfor a
distance of at least 300from that point, where the code letter is C, D, E.or

0 2 m abovethetaxiway,it will be possibleto seethe whole surfaceof the taxiwayfor a
distance of at least 200m from that point, where the code letteaisdB;

0 1.5m abovethetaxiway,it will be possibleto seethewhole surfaceof the taxiwayfor a
distance of atleast 150from that pointwhere the code letterAs
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3.9.11 Transverseslopes

- Thetransversaslopesof ataxiwayshouldbe sufficientto preventthe accumulatiorof water
onthesurfaceof the taxiwaybut shoulchotexceed:

0 1.5 per cent wherthe code letter is C, D, E or &nd
0 2 percentwherethecodeletterA or B.

Noted See 3.13.4 regarding transverse slopes on an aircraft stand taxilane.

Strength of taxiways
3.9.12 The strength of a taxiway should be at least equal to that olittveay it serves,
due consideratiofoeing given to the fact that a taxiway will be subjectedto a greater

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

Noted Guidance on the relation of the strength of taxiways to the strength of runways is
given in the Aerodrome Design Manual (Doc 9157), Part 3.

Surface of taxiways

3.9.13 Thesurfaceof a taxiwayshould not haveregularitiesthatcausedamagedo aeroplane
structures.

3.9.14 Thesurfaceof a pavedtaxiwayshouldbe so constructear resurfacedisto provide
suitable surface frictionharacteristics.

Noted Suitable surface friction characteristics are those surface properties required on
taxiways thaassure safe operation of aeroplanes.

Rapid exit taxiways
Noted The following specifications detail requirements particular to rapid exit taxiways.
See Figure3-3. Generalrequirementsfor taxiways also apply to this type of taxiway.

Guidanceon the provision, location and designof rapid exit taxiwaysis includedin the
AerodromeDesignManual (Doc 9157), Pa&x

3.9.15 Arapidexittaxiwayshouldbedesignedvith aradiusof turn-off curveof atleast:

0 550mwherethecodenumberis 3 or 4; and
0 275m where the code numbisr1 or 2;

to enable exispeeds undevet conditionsof:

0 93km/hwherethecodenumberis 3 or 4; and

0 65km/hwherethecodenumbelis 1 or 2.
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Noted The locationsof rapid exit taxiwaysalong a runway are basedon severalcriteria
described inthe AerodromeDesignManual(Doc 9157),Part2, in additionto differentspeed
criteria.

3.9.16 The radius of the fillet on the inside of the curve at a rapid exit taxiway should be
sufficient to provide a widened taxiway throat in order to facilitate early recognition of the

entrance and turaff onto thetaxiway.

3.9.17 Arapidexit taxiwayshouldincludea straightdistanceafterthe turn-off curvesufficient
for anexitingaircraftto cometo afull stopclearof anyintersectingaxiway.

3.9.18 Thantersectionangleof a rapid exit taxiway with the runwayshouldnot be greater
than45° norless thar25° andpreferablyshouldbe 30°.

-

Radius of
turn-off

TAXIWAY - — - — = — = — = — - —

AT ’/
-_._g".";-._/.4.L-_.-_-__-_.-__-__-A RUNWAY Si——ei e sug

LIr\.tersection angle

Figure 3-3. Rapid exit taxiway

Taxiways on bridges

3.9.19 The width of that portion of a taxiway bridge capable of supporting aeroplanes, as
measured perpendicularly the taxiway centrdine, shall not be less than the width of the
graded area of the strip provided for that taxiway, unlgz®©een method of lateral restraint is

provided which shall not be hazardous for aeroplanes for which the taxiway is intended.

3.9.20Access should bprovided to allow rescue and firefighting vehicles to intervene in both
directions within the specified response time to the largest aeroplane for which the taxiway

bridge is intended.

Note & If aeroplane engines overhang the bridge structure, protesftiadjacent areas below

the bridge from engine blast may be required.
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3.9.210 A bridge should be constructed on a straight section of the taxiway with a straight

section on both ends of the bridge to facilitate the alignment of aeroplanes approaching the
bridge.

3.10 Taxiway shoulders

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

3.10.1 Straight portionsof a taxiwaywhere the code letter is C, D, E or F should be
provided with shoulders which extend symmetrically on each side tdtiveay so that the
overall width of the taxiway and its shoulders on straight portions is notHass

0 60m wherethecode letters F;

d 44mwherethecodeletteris E;
0 38 mwherethecode letteis D;and
d 25 mwherethecode letteisC.

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

3.10.2 When ataxiwayis intendedto beusedby turbineenginedaeroplanesthe surface of

thetaxiway shouldershouldbe sopreparedsto resist erosiomndtheingestionof the surface
materialby aeroplanengines.

311 Taxiway strips

Noted Guidanceon characteristicof taxiway strips isgivenin the Aerodrome Design
Manual (Doc9157),Part 2.

General
3.11.1 A taxiway,otherthananaircraftstandtaxilane shallbeincludedin astrip.

Width of taxiway strips

3.11.2 A taxiway strip shouldextendsymmetrically oneachside of the centre line of the

taxiwaythroughouthelengthof thetaxiwayto at leastthe distancefrom the centreline givenin
Table3-1, column11.

Objects on taxiway strips

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

3.11.3The taxiwaystrip shouldorovide anareaclear ofobjectswhich mayendangetaxiing
aeroplanes.

Note1d Consideratiorwill have to begivento thelocation andlesign ofdrainson a
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taxiwaystrip to preventdamage to an aeroplane accidentally running off a taxiway. Suitably
designed drain covemsay be required.For further guidance,seethe AerodromeDesign
Manual(Doc9157),Part2.

Note D 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 s@snot to be considered astacle. See also Note 13d 1.6.

Note 30 Particularattentionneeddo begivento the design and maintenance of an egien
storm waterconveyancen order topreventwildlife attraction,notablybirds. If needed, it
can becoveredby a net. Guidancen wildlife control and reductioman be found in the
Airport ServicesManual (Doc9137),Part 3.

Grading of taxiway strips

3.11.4 The centre portion of a taxiway strip shquiovidea gradedarea to alistancefrom
thecentre lineof thetaxiwayof atleast:

11 mwherethecode letteisA;
12.5m wherethecodeletteris B or C;
19 mwherethe code letteisD;

22m wherethecode letters E;and
30 mwherethecode lettersF.

Qx Ox Qx Ox Ox

Slopes on taxiway strips

3.11.50 The surfaceof the strip shouldbe flush at the edgeof the taxiway or shoulder,if
provided,andthe graded portiorshouldnot haveanupwardtransversaslopeexceeding:

0 2.5 per cent for strips where the code letter is C, D, Eaor,
0 3 per cent for strips of taxiways where the ctader is A orB;

the upward slope being measured with reference to the transverse slope of the adjacent
taxiwaysurfaceandnotthehorizontal. Thedownwardransversslopeshouldnotexceed
5 percentmeasureavith referenceo the horizontal.

3.11.6Thetransverse slopes any portionof ataxiway stripbeyondthat tobe gradedshould
not exceecan upwardor downwardslopeof 5 per centas measuredn the directionaway
from thetaxiway.

Note 10 Where deemed necessary for proper drainage, an-apestorm water
conveyance may be allowed in the rgmaded portion of a taxiway strip and would be
placed as far as practicable from the taxiway.

Note D The aerodrome RFF procedure would need to take into account the location
of openair storm water conveyaes within the noigraded portion of a taxiway strip.
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3.12 Holding bays, runway-holding positions, intermediate holding positions androad-
holding positions

General

3.12.1Holding bay(s)shouldbe providedwhenthetraffic densityis mediumor heavy.

3.12.2 A runwayholdingpositionor positionsshallbeestablished:
a) onthetaxiway,attheintersectiorof ataxiwayandarunway;and

b) atanintersectiorof arunwaywith anotherunwaywhenthe formerrunwayis partof
astandardaxi-route.

3.12.3A runwayholdingpositionshallbe establishedn ataxiwayif thelocationor alignment
of the taxiway issuch thata taxiingaircraft or vehicle caninfringe an obstacléimitation
surfaceor interferewith the operation ofadio navigatiomids.

3124 An intermediate holdingposition should beestablishedbn a taxiway at any

point other thara runwayholding positionwhereit is desirableto definea specificholding
limit.

3.12.5 A roadholdingpositionshallbe establishedt anintersectiorof aroadwith arunway.
Location

3.12.6 The distancebetweena holding bay, runwayholding position establishedat a
taxiway/runwayintersectioror roadholding position and the centre line of a runway shall be in
accordance with Table33 and, in the case of a precision approach runway, such that a holding
aircraft or vehicle will not interfere with theperation of radio navigaticaids

3.12.7At elevations greatehan 700 m (2 300 ft) theistanceof 90 mspecifiedin Table 32
for aprecision approactunway codenumberd should bencreasedsfollows:

a) uptoanelevationof 2000m (6 600ft); 1 m for everyl00m (330ft) in exces®of 700m (2 300
ft);

b) elevationn exces®of2000m (6 600ft) andupto 4 000m (13320ft); 13m plus1l.5mfor
every 100 m (330ft) iexcesf 2 000 m (6 600t); and

c) elevationin excesof4000m (13320ft) andupto5000m (16 650ft); 43m plus2 m for
every 100 m (330ft)in excess of 4 000 m (13 f8R0
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Table 3-2. Minimum distance from the runway centre line to a holding bay, runway-
holding position or road-holding position

Code
Type of runway
number
Non- Non- Precision Precision
instrument| precision |Category | Categoryll | Take-off

approach or Il runway
1 30 m 40 m 60 m"° ; 30 m
2 40 m 40 m 60 m" i 40 m
3 75m 75m 90 ma, b 90 n@, b 75m
4 75 m 75 m 90ma, .b,q 9goma, b, c 75 m

a. If a holding bay, runwa¥olding position or roatholding position is at 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 transitionaurface.

b. This distance may need to be increaseavoid interference with radio navigation
aids, particularly the glide path and localizer facilities. Information on critical and
sensitive areas dL.S andMLS is containedn Annex 10, Volumel, AttachmentsC
andG, respectivelysee als@®.12.6).

Noteld Thedistanceof 90mfor codenumber3 or4isbasednanaircraftwith atail 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 ru%mle line, being

clear of the obstacle free zone and not accountable for the calculad :

Note2d Thedistanceof 60 m for codenumbel2 is basedn anaircraftwith atail heightof 8
m, adistancdrom thenoseto the highestpartof thetail of 24.6m andanoseheightof 5.2m
hglotlln e<;;1tanangleof 45°ormorewith respecto therunwaycentreline, beingclearof the
obstacldreezone.

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

Noted Thedistanceof 107.5m for codenumber4 wherethe codeletteris F is basedon an
aircraft withatail hejghtof 24 m, a distancefrom the noseto the highestpartof thetail of

62.2m and a nose height of 10 m holding at an angle of 45° or more with respect to the
runway centre lineheing clear of the obstacle freene.

3.12.8If a holding bay, runwayolding position or roatholding position for a precision
approachrunway codenumber4 is at a greaterelevationcomparedto the threshold,the
distanceof 90 m or 107.5m,agppropriate, specified in Table-23 should be further
increased 5 m for every metre the bay or position is higher thahréshold.

3.12.9The location of a runwakiolding position established in accordance with 3.12.3
shall be such that a holding amér or vehicle will not infringe the obstacle free zone,
approach surface, takdf climb surface or ILS/MLS critical/ sensitive area or interfere
with the operation of radio navigation aids.

Second Edition Revision- 01 Bhutan Civil Aviation Authority 2017




Bhutan Aerodrome Standards VoluirleAerodrome Design and Operations

Record of Revision§1 | Chapter: 3 | Page: 29

3.13 Aprons

General

3.13.1Aprons should be provided where necesgarpermitthe on and offloading of
passengers, cargwr mail as well as theservicing ofaircraft without interferingwith the
aerodroméraffic.

Size of aprons

3.13.2The total apron areashould beadequateto permit expeditioushandling of the
aerodrome traffiatits maximumanticipatediensity.

Strength of aprons

3.13.3 Each part of ampronshould be capable e@fithstandinghe traffic of theaircraftit
is intendedto serve,due consideratiorbeing given to the fact that someportions of the
apronwill be subjected to a higher density of traffic and, as a result of rslowing or
stationary aircraft, to higher stresses thanravay.

Slopes on aprons

3.13.4 Slopeson anapron,including thoseon anaircraft standtaxilane,shouldbe sufficient
to preventaccumulatiorof wateron thesurfaceof the apronbut shouldbe keptaslevel as
drainage requiremenggrmit.

3.13.50n anaircraftstandthe maximum slope should not excelger cent.
Clearance distances on aircraft stads

3.13.6 An aircraft stand shouldprovide the following minimum clearancesbetweenan
aircraft enteringor exiting the standand any adjacentbuilding, aircrafton anotherstandand
otherobjects:

Codeletter Clearance

3m
3m
4.5m
7.5m
7.5m
7.5m

mmoo®>

Whenspecial circumstanca® warranttheseclearancesnay bereducecdat anosein aircraft
stand, wheréhe code letter is D orF:

a) betweertheterminal,includinganyfixed passengdrridge,andthenoseof anaircraft;and

b) overanyportionof thestandprovidedwith azimuthguidanceby a visualdocking
guidance system.
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Noted On aprons, consideration also has to be given to the provision of service roads and
to maneuvering and storage area for ground equipment (see the Aerodrome Design Manual
(Doc 9157), Part 2, for guidance on storage of ground equipment).

3.14 Isolated aircraft parking position

3.14.1An isolatedaircraft parking position shall be designatedor the aerodromecontrol
tower shall beadvisedof an areaor areassuitablefor the parkingof an aircraft which is
known or believedto be thesubjectof unlawful interferenceor which for otherreasons
needdsolationfrom normal aerodromectivities.

3.14.2The isolated aircraft parking position shouldbe located at the maximum distance
practicableandin anycaseneverlessthan100m from otherparkingpositions buildingsor
public areas, etcCare should be takento ensurethat the position is notocated over
underground utilities suchs gasand aviationfuel and, to theextent feasibleglectricalor
communicatiocables.

3.15 De-icing/anti-icing facilities

Noted Safe ancefficient aeroplaneperationsareof primary importancén the development
of an aeroplanale-icing/antticing facility. For furtherguidance seethe Manualon Aircraft
Ground Deicing/Anti-icing Operations (Doc 9640).

General

3.15.1Aeroplanedeicing/antticing facilitiesshouldbe provided ai&an aerodromevhere icing
conditionsare expectetb occur.

Location

3.15.2 De-icing/antticing facilities shouldbe providedeitherat aircraft standsor at specified
remote areasalong the taxiwayleadingto the runway meant for takeff, provided that
adequate drainagarrangementfor the collection and saféisposalof excess décing/antt
icing fluids are availabléo prevent ground watetontamination.The effect of volume of
traffic anddeparturdlow ratesshould alsdeconsidered.

Note 10 One of the primary factors influencing the location of aidileg/antticing
facility is toensurehatthe holdovertime of the anttricing treatments still in effectatthe
endof taxiingand when takeff clearanceof the treated aeroplanegs/en.

Note @& Remote facilities compensate for changing weather conditions when icing
conditionsor blowing snow are expected to occur along the-taxie taken by the
aeroplane to the runway meant fakeoff.

3.15.3 The remote décing/antticing facility should be located to be clear of the obstacle
limitation surfacespecified inChapter4, notcause interferend® theradio navigation aids
andbe clearlyvisible fromtheair traffic control tower for clearinthetreated aeroplane.

3.15.4 Theremotedeicing/antticing facility shouldbe so locateds toprovide foran
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expeditioudraffic flow, perhapswith a bypassconfiguration,andnot requireunusual
taxiing manoeuvrento andout of thepads.

Noted The jet blast effects caused by a moving aeroplane on other aeroplanes receiving
the antiicing treatment or taxiing behind will have to be taken into account to prevent
degradatiof thetreatment.

Size and number of dacing/anti-icing pads

Noted An aer@lane deicing/anti-icing pad consists of
a) aninnerareafor parkingof anaeroplando betreatedand

b) anouterareafor movemenbof two or moremobilede-icing/antticing equipment.

3.15.5 The sizeof a deicing/antticing pad should be equ#b the parkingarearequiredby the
most demandingeroplanen a givencategorywith atleast3.8 m clearpavedareaall roundthe
aeroplane fothe movement of théeicing/antticingvehicles.

Noted Where more than one deng/antticing pad is providedzonsideration will have to
be given to providingde-icing/antticing vehicle movemenareas ofadjacentpads that do
not overlap, but are exclusivefor eachpad. Considerationwill also needto be given to
bypassingf theareaby other aeroplanesith theclearancespecified in 3.15.9 ari15.10.

3.15.6 The number of décing/antiicing pads required should be determined basethen
meteorologicatonditions,thetype of aeroplaneso be treated the methodof applicationof de-
icing/antticing fluid, the type andcapacityof the dispensingequipmenused,andthe departure
flow rates.

Noted See the Aerodrome Design Manual (Doc 9157), Part 2.

Slopes on ddcing/anti-icing pads

3.15.7 The deicing/antricing pads should be provided with suitable slopes dnsure
satisfactorydrainageof the areaandto permitcollectionof all excessle-icing/antticing fluid
running offanaeroplaneT hemaximumlongitudinalslopeshouldbeaslittle aspracticableand
thetransverseslope shoulehot exceedl percent.

Strength of deicing/anti-icing pads

3.15.8 Thedeicing/antticing padshould be capable @fithstandinghetraffic of theaircraft
it is intended to serve, due consideration being given to the fact that-itiaglantricing
pad (like an apron) will bsubjectedto a higher density dfaffic and, as a result of slew
moving or stationargircraft,to higherstresseshan aunway.

Clearance distances on a deing/anti-icing pad

3.15.9 A deicing/antticing pad should provide the minimuatearancespecifiedin 3.13.6
for aircraftstandslf thepadlayoutis suchasto includebypassconfigurationthe minimum
separation distances specifiedliable3-1, column13, should bprovided.
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3.15.10 Where the deécing/antticing facility is located adjoining a reguléaxiway, the
taxiway minimum separationdistance specified in Table-13 column 11, should be
provided. (See Figure-8®)

Environmental considerations

Noted The excess décing/antiicing fluid running off an aeroplaneposes the riskof
contaminatiorof ground watem additionto affectingthe pavement surfadeiction
charateristics.

3.15.11 Where de-icing/antticing activities are carried out, the surfacedrainageshould be
plannecdto collecttherun-off separatelypreventingts mixing with the normalsurfacerun-off so
thatit does nopollutethe groundwater

Taxiway

Minimum separation A
distance (see 3.15.10 and
Table 3-1, column 11) Y

Intermediate holding
position marking

De-icing/anti-icing /

facility

Figure3-4. Minimum separatioristanceon ade-icing/antticingfacility
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CHAPTER 4. OBSTACLE RESTRICTION AND REMOVAL

Note 10 The objectives of the specifications in this chapter are to define the airspace around
aerodromes to be maintained free from obstacles so as to permit the intended aeroplane
operations at the aerodromes to be conducted safely and to prevent the aerodmames fro
becoming unusable by the growth of obstacles around the aerodromes. This is achieved by
establishing a series of obstacle limitation surfaces that define the limits to which objects may
project into the airspace.

Note @D Objects which penetrate the stécle limitation surfaces contained in this
chapter may in certain circumstances cause an increase in the obstacle clearance altitude/height
for an instrument approach procedure or any associated visual circling procedure or have
other operationaimpact on flight procedure design. Criteria for flightoceduredesign are
containedin the Procedures forAir Navigation Servicesd Aircraft Operations (PANS
OPS,Doc8168).

Note 3 Theestablishment of, and requirements for, an obstacle protection surface for visual
approach slope indicator systems are specified in 5.3.5.42 to 5.3.5.46.

Obstaclelimitation surfaces

Noted See Figure4.

Outer horizontal surface

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

Conical surface

4.1.1 Descriptio® Conical surface. A surface sloping upwards and outwards from the
periphery of the inner horizeal surface.

4.1.2 Characteristiad Thelimits of theconical surfacshallcomprise:
a)  aloweredgecoincidentwith the peripheryof theinnerhorizontalsurfaceand

b) anupperedgelocatedat a specifiedheightabovetheinnerhorizontalsurface.

4.1.3 Theslopeof the conical surfaceshall be measuredn a vertical plane perpendiculato the
periphery of the inner horizontal surface.

Inner horizontal surface

4.1.4 Descriptio® Inner horizontal surface. A surface located in a horizontal plane above
an aerodrome arits environs.

4.1.5 Characteristiod The radiusor outer limits of the innehorizontal surface shall be
measuredrom areference poinbr pointsestablishedor suctpurpose.
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Noted The shape of thenner horizontakurfaceneednot necessarily beircular. Guidance on
determiningthe extentof the innerhorizontal surfaces containedn the AirportServices Manual
(Doc9137),Part 6.

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

Noted Guidanceon determiningthe elevationdatumis containedn the Airport Servicesvianual
(Doc9137),Part6.

Approach surface

4.1.7 Descriptior® Approach surfaceAn inclined planeor combinationof planespreceding
thethreshold.

4.1.8 Characteristia® Thelimits of theapproach surfacghallcomprise:

a) an inner edge afpecifiedlength, horizontaland perpendiculato theextendeccentre line
of therunwayandlocatedat a specifieddistancebeforethethreshold;

b)  two sides originating at the ends of the inner edge and diverging uniformly at a specified
rate from the extended centre line of theway;

C) anouter edggarallelto the inneredgeand
d) the above surfaces shall be varied when lateral offset, offset or curved approaches are
utilized, specifically,two sidesoriginatingat the endsof theinneredgeanddiverginguniformly

at a specified rate from the extended centre line of the lateral offset, offesetved ground
track.

4.1.9 The elevationof the inner edge shalie equalto the elevationof the midpoint of the
threshold

4.1.10 Theslope(s) of the approach surface shall be measured in the vertical plane containing
the centreline of the runwayandshall continuecontainingthe centreline of anylateraloffsetor
curved groundrack.

Noted See Figure 2.

Inner approach surface

4.1.11 Descriptio® Inner approach surfacé rectangularportion of the approach surface
immediately preceding thireshold.

4.1.12 Characteristiad Thelimits of the innerapproach surfacghallcomprise:

a) aninner edgecoincidentwith thelocationof the inner edgef the approach surfadeut of its
own specified length;

b) two sides originating at the ends of the inner edge and extending parallel to the vertical plane
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containing the centre line of thenway;and

c) anouter edggarallelto the inneedge
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Figore 4. Immer approach, bsmer trameifional and balked lasding obseacle lewiraton sorface:

SeeFigure4-2 for innertransitionalandbalkedlandingobstacldimitation surfacesind
AttachmentB for athreedimensionaview

Transitional surface

4.1.13 Descriptiod. Transitional surface. A complex surface along the side of the strip and
part of the side of the approach surface, that slopes upwards and outwards to the inner
horizontalsurface.

4.1.14 Characteristic®. Thelimits of atransitional surfacehallcomprise

a) a lower edge beginning at the intersection of the side of the approach surface with the
inner horizontal surface arektending dowrthe side of the approach surface to the inner edge
of the approactsurface and from there along tlemgthof the strip parallelto therunway centre

line; and

b) anupperedgelocatedin the planeof theinnerhorizontalsurface.

4.1.15 Theelevationof apointontheloweredgeshallbe:

a) alongthe sideof the approactsurfaced equalto the elevationof the approach surfacat
that point;and

Second Edition Revision- 01 Bhutan Civil Aviation Authority 2017




Bhutan Aerodrome Standards VoluirieAerodrome Design and Operations

9

Record of Revision§1 | Chapter: 4 | Page: 5
\ MAG VAR 0.10° E (2015)
\ ANNUAL CHANGE 0.0 E
AN et e

10 * +-|=+'_.

ol by P
\ A D

EEARING STRENGTH
LEGEND AND SURFACE
AERCDROME REFERENCE PIJINT*!H.F'
TWR & AIS i5 B IF I N
BUILDING OR LARGE STRUCTURE q - .
s PASSENGER TERMINAL ckclll B
¥ Fig i gL e o]
e HORIZOMTAL SCALE 1 10 000 il il P T2
RIVER - ST
— TWY Aand TWY B ::m“
TERAAIN CONTOUR { ] e Ty T i T f 1 METRES
s}
FENCE o o o X W W & A Mmﬂ"""ﬁ”"'
TERRAIN PENETRATINT OBSTACLE PLANE i_‘ 3
DEPARTMENT OF AIR TRANSPORT Version 2.0 AMDT No. 0/00
BHUTAN DoAT 04 - Part 014 Issue Data: 04,09/ 201

Second Edition

Revision- 01 2017

Bhutan Civil Aviation Authority




Bhutan Aerodrome Standards VoluirleAerodrome Design and Operations

Record ofRevisions01 | Chapter: 4 | Page: 6

CAO

PARQ | Paro Intemational Arport

AERODROME OBSTACLE CHART -

TYPE & [OPERATING LIMITATIONS) RUNWAY 15
b s s i S T T L LA 0
}\\x L BT B 43T DIMENOME AND ELEVATIONS 14 WETIES ABCHE MEAN 88 LBVEL
W 0]
1 \ 0
A . METHES
my . & i an FEET
g i i rop'e
i | : -
i [ B g
n El ] T gl
am | | — - —— — — 7 alll
T T ! =T~ WK st el
) it
s I | T T e o by by e s b bl by wud F0 i
] R R R ETE R L il
s zn SAE
9 e
LT
. i _ |
Al 17, i - — #' — NS - : |
il 1} — T
g | e R
W wrE e A (i ¥ 3 & L ] L
EEL:"T i | 1 ¥ b %% i JE LN iy 1o1rm—-1| -
y—————————— T T " 1 "
] immin :R{KH':_—_:‘?&@' E. L} \-di “ " ﬁ ] | T
—— TS~— b | [0 ¢ b -
-2¥ 'ﬂ[ # i |
" it W
g T., o121 dourt 2 i S & g : |
S =~ AN
L I [t P I N (S J
8 LEGEND ]
- - CENTIFICATIOH NUMEER 0]
DECLARED DISTANCES TR +’
FiwY 15 Ry 13 FOLE, TEAEIL SIHRE, ANTERRA, ETC [] EZONTAL SCALE 1 : 30600
LS TARECF MU ANAILARLE 45 IEPRAN FETR R QR S . T e
I TAGE-CFY CISTANCE KMMLARLE ] EUUAN LChIL
S ACCELERATE ST DISTANCE AVALARLE 8 i — 7 T T P R A PR s S
TUE LA DISTANCE AVALABLE 15 e p—— - o = Ee -
SERARTAEHT GF AR TRANSFORT Vereion 20 ANOT Ko 000
BTN DT 04- Part 114 I33ue Diate: D1I09F2017

Second Edition

Revision- 01 Bhutan Civil Aviation Authority 2017




2N Bhutan Aerodrome Standards VoluirleAerodrome Design and Operations
"'né-'
\\
Record of Revision§1 | Chapter: 4 | Page: 7
k74 .
AERODROME OBSTACLE CHART - ICAQ PARD ParoIntematora Arpot
TYPE A [DPERATING LIMITATIONS) RUNWAY 33
. ENMIENEIGNS ) ELEVATIGIN I METHES ABCHE MEAN S2A LEVEL WAGHTE VRITN L2 ) k
150 APIRLIAL RATE CF CHAHGE 00T \
SLALE 1. 30 '
o )\.‘
i -
E A
i E
I E '. : : E
T ‘ ‘ ‘: E 0
= SRR 1% T 1 -t i i +
X AW
L T T R T ) T
o -l
i
L Ll #
N , .
;s ) ,-“‘L\'ﬂ-#“c."
______________ = .
I_ 4 - J_:
] & ] Gw ¥ .
| ' J
| ) t 1
§ L @ I -
| : *\. i ; 1wl i ?"'-"U
| ‘ N LA
| / .
| §
]
| H y —— LEGEND
syl DENTIATION NUMBER )]
DECLARED DISTANICES sl =
- i o ThEE G S +
HOREGHTAL SCALE Ry 15 LULEY . I‘: L, TEMER, SHOE, ANTENRLA ETC [ ]
g B @ W U i W b e e W gy e (RECWEMANLA € o i TEARAB PENETRATING GEETACLE FLANE
e 65 TAEE-E DUSTARCE AVALABLE 188 i ERMAN 2T
R : — . DR ACCELBOATE TOP DTAMCE AVALALE 2068 [
i (LT T T i ) DI LeNEiND DICTANCE AAILABLE i VETICAL [T —_—
e [ ==
DEFARTMENT OF AR TRANSPORT Vermion 200 AMACT Mo 000

BHLTAN DT 34 - Part 014

Issue cate: U1/05/0°

b) alongthe stripd equalto the elevationof the nearespoint on the centreline of the runwayor

its extension.

Noted As aresultof b) thetransitional surface alortge stripwill be curvedif the runway profile
is curved,or aplaneif the runway profile is atraightline. Theintersectionof the transitional
surface with the inndnorizontalsurface will also be aurvedor astraight line dependingn the

runway profile.

4.1.3 Theslopeof thetransitionalsurfaceshallbe measuredh averticalplane atright anglesto

thecentreline of therunway.
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Inner transitional surface
Noted It is intended thathe innertransitional surfacbe thecontrollingobstacle limitatiorsurface
for navigationaids, aircraft anather vehicleghatmust be near the runway and which is not to

bepenetrated excefr frangible objects. Thiansitionalsurface described in 4.1.13 is intended
to remainas the controllingbstacldimitation surface fobuildings, etc.

4.1.4 Descriptiond Innertransitional surfaced surfacesimilarto thetransitional surfacbut
closerto therunway.

4.1.5 Characteristiad Thelimits of aninnertransitional surfacehallcomprise:

a) a lower edge beginning at the end of the inner approach surface and extending down the side
of the inner approach surface to the inner edge of that surface, from there along the strip parallel
to the runwaycentre line to the inner edge of the balked landing surface and from there up the
side of the balked landing surfat® the point where the side intersectsthe inner horizontal
surfaceand

b) anupperedgelocatedin the planeof theinnerhorizontalsurface.

4.1.6 Theelevationof apointontheloweredgeshallbe:

a) along the side of the inner approach surface and balked landing 8urieqeal to the
elevation of the particular surface at that paant

b) alongthestripd equalto the elevationof the nearespoint on the centreline of the runwayor
its extension.

Noted As aresultof b) the innetransitional surfacalong the strip will beurvedif the runway
profile is curvedor a plane if the runway profile is a straight line

The intersection of the inner transitional surface with the inner horizontal swilacdsobea
curvedor straightline dependingn the runwayprofile.

4.1.20 The slopeof the inner transitional surfacshall be measuredn a vertical planeat right
angledo thecentreline of therunway.

Balked landing surface

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

4.1.22Characteristsd Thelimits of the balked landingurfaceshallcomprise:

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

b) two sides originatingt theendsof theinneredgeand diverging uniformlyat aspecifiedrate
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from the vertical plane containirtge centreline of therunway;and
c) anouter edgarallelto the inner edge and locatedthe planeof theinner horizontakurface.

4.1.23 Theelevation of the inner edge shall be equal to the elevation of the runway centre line
at the location of theaneredge.

4.1.24 The slopeof the balked landingsurfaceshall be measured ithe vertical plane containing
thecentreline of therunway.

Take-off climb surface

4.1.25 Descriptio® Takeoff climb surface An inclined planeor otherspecified surface beyond
theendof arunwayorclearway.

4.1.26 Characteristicd. Thelimits of thetakeoff climb surfaceshallcomprise:

a) an inner edgéorizontalandperpendiculato the centre line of the runwaydlocatedeither
at a specified distance beyond the end of the runway or at the end of the clearway whe&n such

provided and its length exceeds the specified distance

b) two sidesoriginatingatthe endsof theinneredge diverginguniformly ata specifiedratefrom
the takeoff track to a specified final width and continuing thereafter at that width for the
remainder of the length of the také#f climb surfaceand

c) anouter edgdnorizontalandperpendiculato thespecified takeoff track.

4.1.27 Theelevationof the inner edge shall be equal to kiighest poinbn theextendedunway
centre line between thendof the runwayandthe inner edgeexceptthatwhena clearwayis
providedthe elevationshall be equalto the highest poinibn the groundon the centreline of the
clearway.

4.1.28 In the case of a straight takdf flight path, the slope of the taiadf climb surface shall
be measured in the vertical plane containing the cén&g®f the runway.

4.1.29 In the case of a takeff flight path involving a turn, the takeff climb surface shall be a
complex surface containing the horizontal normals toetdre line, and the slope of the centre
line shall be the same as that &ostraight takeoff flight path.

42  Obstaclelimitation requirements

Noted The requirements fopbstacle limitationsurfacesare specified on théasisof the
intended use of eunway,i.e. takeoff or landing and type of approach, and are intended to be
applied when such use is made of the runway. In cgisee operations ammnductedo orfrom

both direction®f arunway,thenthe function of certainsurfacesnay benullified becausef more
stringentrequirement®f another lower surface.

Non-instrument runways

4.2.1 Thefollowing obstacldimitation surfaceshallbe establishedior a non instrumentunway:
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conicalsurface;
innerhorizontalsurface;

approach surfacend
transitionalsurfaces.

Qx Ox Ox Qx

4.2.2 Theheightsandslopesof the surfaceshallnot be greatetthan,andtheir other dimensions
not lesghan,those specified in Tablel.

4.2.3 New objectsor extension®f existingobjectsshall not be permittedabove an approach or
transitional surface except when, in the opinion ofappropriate authority, the new object or
extension would be shielded by an existing immovabject.

Noted Circumstances which the shielding principlemay reasonablype applied are described
in theAirport Servicesvianual(Doc 9137)Part6.

4.2.4 New objectsor extensionf existingobjectsshouldnot be permittedabove the conical
surfaceor innerhorizontal surfacexcept when, in the opinion of tla@propriate authoritythe
object wouldbe shieldedby an existing immovable objector after aeronauticalstudy it is
determinedhat the object wouldot adverselyaffectthe safety orsignificantly affectthe regularity
of operation®f aeroplanes.

4.2.5 Existingobjectsabove any of the surfacesquiredby 4.2.1 should as far @sacticablebe
removed except when, in the opinion of dqgpropriate authoritythe objectis shieldedby an
existingimmovable objector after aeronautical study it is determined that the object would not
adversely affect the safety or significantly affect the l&gfy of operations ofaeroplanes.

Noted Becausef transverser longitudinalslopeson a strip, in certaincaseghe inner edge or
portions of the inneedgeof the approach surfacenay be below theorresponding elevatioof

the strip. It is not intended that thetrip be gradedto conform with the inner edge of the
approach surface, nor is it intended that terrain or objects which are above the approach surface
beyond the end of the strip, but below the level of the strip, be removed utrkesonsidered

they may endangereroplanes.

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

Non-precision approach runways

4.2.7 Thefollowing obstacle limitatiorsurfaceshallbe establishedior a non precisionapproach
runway:

o} conicalsurface;

o} innerhorizontalsurface;
o) approach surfacend

o} transitionalsurfaces

4.2.8 The heightaandslopesof the surfaceshall not begreaterthan, and theiother dimensions
not lessthan,thosespecifiedin Table4-1, except in the case of th®rizontalsectionof the
approactsurfacesee4.2.9).
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4.2.9 The approachsurfaceshall be horizontalbeyondthe point at which the 2.5 per cent slope
intersects:

a)

b)  the horizontal plane passing through the top of any object that governs the obstacle
clearance altitude/heigl®CA/H); whicheveris the higher

ahorizontalplane 150m abovethethreshold elevatiomwy

Table 4-1. Dimensionsand slopes obbstacle limitation surfacesd Approach runways

APPROACH RUNWAYS

RUNWAY CLASSIFICATION
Prmrinion sgpermack calzgur
I 10 e T

TR p— Monprminam sqmuah

Conde wanber Crale e L ap— Conle e
Serface dnd Smessions” 1 1 3 4 L2 ] + 1.2 1.4 14
iy, ¥, (5] 43 {5} [ mn = (5] ] {113

COMICAL
Slope 5% e 5% e % 5% e 3% 5% e
Edadghn 3im 35m Tim 1Mm S0 m Tim 1M m S0 m 100 1Mm
INMER HORIZONTAT.
Edadgha 45m 45m 43 m 45m Sm 43 m 45m 45 m 43 m 45m
FRadins 200m I300m 400m S0Mm 31300m 4000m 4000m 3500m 4000m 20 m
INMER APPROACH
Wadth — — — —_ — — — S0 m 120 m* 120 m"
Diistanss from throshald —_ —_ —_ —_ —_ —_ —_ S0 m 0 o 50 m
Lemgth — SO0 m SO0 m M m
Slopa 5% % 2%
APPROACH
Lemgth of innar edge S0 m B0 m 150 o 150 m S0m 300 = M m 150 m 300 = M m
Driszancs: froes threshold Hm &m 60 50 m S0m e 60 m & m 60 50 m
Divergesce (sach side) 1% 10%% 1% e 15" 15% 197 15%% 15% 15
Fint section
Lemgth 1600m 2500m 3000m 3000m 2500m 300m I0H0m 3000m 3 000m 3000 m
Slope b 4% 3.33% 2% 3.33% % 2% 215% % 2%
Seoond wotcn
Lazgth — — — — — 3600 m" 3 500 ' 12000m I6Mm" IS0
Slope — — — —_ — 2.5% 2% 3% 2.5% 2%
Horizontal secton
Lezgth — — — —_ — B4 m* E400m' — 8400 m* 400 o
Total lsmgth — — — —_ — L3 000m 15000m 15000m 15000m 150Mm
TEAMEITIONAT
Slope 20% 20% 14.5% 4 3% 20% 14.3% +3% 14.3% 14.5% 4+ 3%
INMER TRAMSITIONAL
Slope — — — —_ — — — 40% 33.5% 333%
BALEFD LAMDING
SURFACE
Lemgsh of immar adgs — — — — — — — S0 m 120 m* 120 m*
Distanss fom threshold — — — — — — — - 1 600 m* Bi080
Dhivergance {sach wida] —_ —_ —_ —_ —_ —_ —_ 10%a 10% 10%s
Slope — — — —_ — — — 4% 3.33% 333%

Notes to Table 4.1

a)  Alldimensions are measured horizontally unless specifiegirwise.

b)  Variable length (see 4.2.9 4r2.17).

c) Distance to the end of strip.

d) Or end of runway whichever iess

e)  Where the code letter is F (Tabldl)l, the width is increased to 140 except for those aerodromes that
accommodate a code letter F aeroplane equipped with digital avionics that jsteeidieg commands to maintain
an established track during the-gmund manoeuvre
Note: See Circulars 301ra 345, and Chapter 4 of the PAN®rodromes, Part | (Doc 9981) for further
information
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4.2.10 New objectsor extensionf existing objectsshall notbe permitted abovan approach
surfacewithin 3 000 m of the inner edge or above a transitional surface except when, in the
opinion of the appropriate authority, the n@ject or extensionwould be shieldedby an
existingimmovableobject.

Noted Circumstances) whichthe shielding principlanayreasonablye applied are described
the Airport ServicesMianual(Doc 9137) Part6.

4.2.11 New objects oextension®f existing objectshouldnot bepermittecabove theapproach
surface beyond 3 000 m from the inner edge, the conical surface or inner horizontal surface
except when, in the opinion of the appropriate authority, the object would be shielded by an
existingimmovable object, or after aeronautical study it is determined that the object would
not adversely affect the safety or significantly affect the regularity of operati@@soplanes.

4.2.12 Existing objects abovany of thesurfaces requireldy 4.2.7 shouldasfar aspracticablebe
removed except when, in the opinion of #ygpropriate authoritythe objectis shieldedby an
existing immovablebject,or after aeronautical study it is determined that the object would not
adversely affect the sdfeor significantly affect the regularity of operationsaefoplanes.

Noted Becausef transverser longitudinalslopeson astrip, in certaincaseghe inner edge or
portions of the inneedgeof the approactsurface may be below trerresponding elevatioof

the strip. It is not intendedhat the strip be gradedto conform with the inner edge of the
approach surface, nor is it intended that terrain or objects which are above the approach surface
beyond the end of the strip, but beltive level of the strip, be removed unless it is considered
they may endangeeroplanes

Precision approach runways

Note 16 See 9.9 for information regarding siting of equipment and installations on operational
areas.

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

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

0 conical surface;

0 inner horizondl surface;

0 approach surface; and

0 transitional surfaces.

4.2.148 The following obstacle limitation surfaces should be established for a precision
approachrunway category I:

0 inner approach surface;

0 inner transitional surfaces; and

0 balked landingurface.

4.2.15 The following obstacle limitation surfaces shall be established for a precision approach
runway category Il or lIl:
0 conical surface;
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inner horizontal surface;

approach surface and inner approach surface;
transitional surfaces;

inner transitional surfaces; and

balked landing surface.

Qx Ox Ox Ox Ox

4.2.16 Theheights anglopesof thesurfaceshall notbe greatetthan, andheir otherdimensions
not less than, thosspecifiedin Table 4-1, exceptin the caseof the horizontal sectiorof the
approach surfagseet.2.14).

4.2.17 Theapproachsurfaceshall be horizontalbeyondthe point at which the 2.5 per cent slope
intersects:

a) ahorizontalplane 150m abovethethreshold elevatiomwr
b) thehorizontalplane passinghroughthetop ofany object thagovernshe obstacle clearance
limit; whichever is the higher.

4.2.18 Fixed objects shall not be permitted above the inner approach surface, the inner
transitional surface or the balked landing surface, except for frangible objects which because of
their function must be located on the strip. Mobile objects shalbegermitted above these
surfaces during the use of the runwayléording.

4.2.19 New objectsor extensionsf existing objects shall ndie permittedabovean approach
surfaceor atransitionalsurface excepwvhen, in the opinion of thappropriate authoritythe new
object or extensiowould be shieldedby an existing immovablebject.

Noted Circumstances which the shielding principlemay reasonablype applied are described
in theAirport Servicesvlanual(Doc 9137)Part6

4.2.20 New objectsor extension®f existingobjectsshouldnot be permittedabove theconical
surface and the inner horizontal surface except when, in the opinion of the appropriate
authority, an object would be shielded by an existing immovable object, oraaftamautical

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

4.2.21 Existing objectsabove arapproach surface transitional surfacehe conicalsurfaceand
inner horizontalsurfaceshouldasfar aspracticablebe removedexceptwhen,in the opinion of
the appropriate authorityan object is shieldedby an existing immovable object, or after
aeronautical study it is determined that the obyectld not adverselyaffect the safety or
significantlyaffecttheregularityof operations oferoplanes.

Noted Becausef transverser longitudinalslopeson astrip,in certaincaseghe inner edge or
portions of the inneedgeof the approactsurface may be below tle®rresponding elevatioof

the strip.lt is notintended thathe strip begradedo conform with the inner edge of the approach
surface, nor is it intended that terrain or objects which are above the approach surface beyond
the e of the strip, but below the level of the strip, be removed unless it is considered they may
endangeaeroplanes.

Second Edition Revision- 01 Bhutan Civil Aviation Authority 2017




Bhutan Aerodrome Standards VoluirleAerodrome Design and Operations

Record of Revision§1 | Chapter: 4 | Page: 14

Runways meant for takeoff
4.2.22 Thefollowing obstacldimitation surfaceshall be establishedor a runwaymeant fortake

off:
d takeoff climb surface.

4.2.23 The dimensions of theurfaceshall be notessthan thedimensions specifieoh Table 4
2, exceptthat a lesser length may laelopted forthe takeoff climb surfacewhere sucHesser
length would be consistentwith procedural measures adoptedgtwvernthe outward flight of
aeroplanes.

4.2.24 The operational characteristic aeroplanes for whicthe runway isntendedshould be
examined to see if it is desirable to reduce the slope specified in T&blhén critical
operatingconditionsare to be catered tdf the specified slope iseduced, corresponding
adjustment in the length of the ta&# climb surfaceshouldbe madesoasto provideprotection
to aheightof 300m.

Noted When local conditions differwidely from sealevel standarcatmospheric conditionst
may beadvisabldor the slope specified in Table24to be reduced. The degree of this reduction
dependson the divergence between localconditions andsea levelstandard atmospheric
conditions, anan the performanceharacteristics and operational requirementhe agoplanes
for whichtherunwayis intended.

4.2.25 New objectsor extensionof existing objectsshall not be permitted above takeoff
climb surfaceexceptwhen in theopinion of the appropriateauthority, thenew object or
extensionwould beshieldedby anexistingimmovableobject.

Noted Circumstances whichtheshielding principlenayreasonablypeapplied are described
the Airport Servicesvlanual(Doc 9137) Part6.

4.2.26 If no objectreacheghe 2 per cent(1:50) takeoff climb surface,new objects shoulde
limited to preserve the existing obstafriee surface or a surfactownto a slope of 1.6 perent
(1:62.5).
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Table4-2. Dimensionsand slopesof obstacle limitationsurfaces

RUNWAYS MEANT FOR TAKE -OFF

Code number

Surfaceanddimension$ 1 2 3or4
@ @ 3) 4)
TAKE-OFFCLIMB
Lengthof inneredge 60m 80m 180m
Distance frontunwayend 30m 60 m 60 m
Divergencdeachside) 10% 10% 12.5%
Finalwidth 380m 580m 1200 m

1 800 nf
Length 1 600 m 2500m 15 00
Slopes% 4% 204 m

a) All dimensions are measured horizontally unless speaitieerwise.

b)  The takeoff climb surface starts at the end of the clearway if the clearway length
exceeds the specifielistance.

c) 1800 m when the intended track includes changes of heading dgneatd5° for
operations conducted in IMC, VMC loyght.

d) See 4.2.21 and 4.2.23.

4.2.27 Existingobjectsthatextendabove a tak®ff climb surface should as far peacticablebe
removed except when, in the opinion of #ygpropriate authorityan objectis shieldedby an
existing immovable object, or after aeronautical study it is determined that the object would not
adversely affect the safety or significantly affect the regularity of operatiomsroplanes

Noted Because of transverse slopes on a strip or clearway, in certain cases portions of the inner
edge of the takeff climb surfacemay be below theorresponding elevatioof the stripor
clearway.lt is not intended thahe strip or cleaway begradedo conformwith the inneredgeof

the takeoff climb surfacenoris it intended that terrainr objects which ar@above the takeff

climb surface beyond the end of the strip or clearway, but below the level of the strip or
clearway, be removed unless it is considered they may endanger aeroplanes. Similar
considerations apply at the junction of a clearveayg strip where differencesn transverse
slopesexist.

Objects outsidethe obstacle limitationsurfaces

4.3.1 Arrangements shouloe madeto enable theppropriateuthorityto beconsultecconcerning
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proposed constructiobeyondthe limits of the obstacle limitationsurfacesthat extend abova
height establishedy that authority,in orderto permitan aeronauticastudyof the effect of such
constructioron theoperatiorof aeroplanes.

4.3.2 In areadeyondthelimits of theobstacldimitation surfacesatleast those objects which
extendto a height of 150 m or more abogmundelevationshouldberegardedisobstacles,
unlessa speciaberonauticastudy indicateshatthey do notonstitutea hazardo aeroplanes.

Noted This study may have regard to the nature of operations concerned and may distinguish
between day and nighperations.

Other objects

4.4.1 Objects which do noproject throughthe approach surfacbut whichwould nevertheless
adversely affecthe optimum siting omperformanceof visual ornon visual aids shouldasfar as
practicableberemoved.

4.4.2 Anything which may, in the opinion of the appropriateauthority afteraeronautical study,
endangeleroplane®n themovementareaor in theair within the limits of the innerhorizontal
and conical surfaceshould be regardedas anobstacleand should be removedin so far as
practicable.

Noted In certain circumstances, objects that do not project above any of the surfaces
enumerated in 4.1 may constitute a hazard to aeroplanes as, for example, where there are one or
more isolated objects in the vicinity of an aerodrome.
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CHAPTER 5 VISUAL AIDS FOR NAVIGATION

5.1 Indicators and signallingdevices

5.1.1Wind direction indicator
Application

5.1.1.1An aerodromehallbeequippedvith atleastonewind directionindicator.

Location

5.1.1.2 A wind direction indicator shall be located so as to be visible from aircraft in flight or
on the movemenarea and in such a way as to be free from the effects of air disturbances
caused by nearhybjects.

Characteristics

5.1.1.3The wind directionindicatorshould be in théorm of atruncatedcone made ofabric

and shouldhave a length of not lessthan 3.6 m and a diameter,at the larger end, of not
lessthan 0.9 m. It should beonstructedothat it givesa clear indicatiorof the directionof the
surfacewind and a generalindication of the wind speed.The colour or colours shouldbe so
selected as to make the wind direction indicator clearly visible umo@rstandable froma

height of at least 300 m, having regard to background. Where practicable, a single colour,
preferably white or orangeshouldbe used. Where combinationof two coloursis requiredto

give adequateonspicuity against changifmckgroundsthey should preferably be orange and
white, red and white, or black and white, and should be arranged in five alternate bands, the
first and last bands being the darker colou

5.1.1.4 The location of at least one wind direction indicator should be marked by a circular
band15 m indiameter and 1.2nh wide. The band shoulde centred about theiind direction
indicatorsupport anghouldbein acolourchoserto give adequateonspiculy, preferablywhite.

5.1.1.5 Provisionshouldbe made foiilluminating at leastone windindicator atanaerodrome
intended fouuse ahight.

5.1.2 Landing direction indicator

Location

5.1.2.1 Whereprovided,alanding directiorindicatorshallbelocated ina conspicuouplace on
theaerodrome
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Characteristics

5.1.2.2 Theandingdirectionindicatorshouldbein theformofai T 0 .

dm

-

Am
‘M

fi
Y

|-:|_4m|

Figure 5-1.

4 m

Landing direction indicator

5.1.2.3

Figure 5-1. The colour of thé

The shape and mini mum

di mensi ons

andi n g befithér whstdorardarigethe choice being

dependenton the colour that contrastsbest with the backgroundagainst which the
indicator wil|l
illuminated or outlined by whitkghts.

513 Signaling lamp

Application

be

vi ewed. Wher e

required

5.1.3.1 A signaling lamp shalbe providedat acontrolled aerodromia the aerodromeontrol

tower.

Characteristics

5.1.3.2 A signalinglampshouldbe capableof producingred,greenandwhite signals andof:

a) being aimed manuallgt anytargetasrequired;

b) givingasignalin anyonecolourfollowed by a signalin eitherof thetwo othercolours;and

c) transmitting a message in aage of the three colours by Morse Code up to a speed of at

least four words per minute. When selecting dineenlight, useshouldbe madeof the
restricted boundary ajreenasspecifiedin Appendix1,2.1.2

5.1.3.3 The beamspreadshouldbe not lessthan 1° nor greaterthan 3°, with negligiblelight
beyond 3°. When the signalling lamp is intended for use in the daytime the intensity of the
coloured light should be not ledg®an6 000cd.
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514  Signal panelsand signalarea

Noted Theinclusion of detailed specifications for a signal area in this section is not intended
to imply that one has to be provided. Attachment A, Section 17, provides guidance on the need
to provide ground signals. Annex 2, Appendix 1, specifies the shaper enldwse of visual
ground signals. The Aerodrome Design Manual (Doc 9157), Part 4, prauiaisceon their

design.

Location of signal area

5.1.4.1 Thesignalarea shoulde locatedso as to beisible for all angles of azimuth aboas
angleof 10° abovethe horizontalwhenviewedfrom a heightof 300m.

Characteristics of signal area
5.1.4.2 Thesignalareashallbeanevenhorizontalsurfaceatleastd m square.

5.1.4.3 Thecolourof the signal area shoulde choserto contrastwith the coloursof the signal
panelsusedandit shouldbe surroundedy a white bordemotlessthan0.3m wide.

5.2 Markings

5.2.1 General

Interruption of runway markings

52.1.1 At an intersectionof two (or more)runwaysthe markingsof the more important
runway, except fothe runway side stripe marking, shia# displayed and the markings of the

other runway(s) shall be interrupted. The runway side stripe marking of the more important
runway may be either continued across the intersectimnesrupted.

5212 The order of importance ofinwaysfor the display of runway markings should be as
follows:

1std precision approach runway;
2ndd non-precision approach runway; and

3rdd norrinstrument runway

5.2.1.3 At anintersectiorof arunway and taxiwathe markingsof therunway shalbedisplayed
and the markingsof the taxiway interruptedexceptthat runwayside stripe markingsmay be
interrupted.

Noted See 5.2.8.7 regarding the manner of connecting runway and taxiway centre line
markings.
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Colour and conspicuity

5214 Runway markings shallbewhite.

Note 10 It has been found that, on runway surfaces of light colour, the conspicuity of white
markings can be improved by outlining them in black.

Note D It is preferable that the risk of uneven friction characteristics on markings be reduced
in so far as practicéd by the use of a suitable kind of paint.

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

5.2.1.5 Taxiway markings, runway turn pacarkingsandaircraftstandmarkingsshallbeyellow.

52.1.6 Apron safetylinesshall be of a conspicuous colour which shall contrast with that used
for aircraft standnarkings.

52.1.7 At aerodromesvhereoperationgake place amnight, pavement markings shoudd made
with reflectivematerialsdesignedo enhancehevisibility of themarkings.

Noted Guidance on reflective materials is given in the Aerodrome Design Manual (Doc
9157), Part 4.

Unpaved taxiways
52.1.8 An unpaved taxiway should be provided, so far as practicable, with the markings
prescribed for pavethxiways.

5.2.2Runway designationmarking

Application
5.2.2.1 A runwaydesignatiormarkingshallbeprovidedatthethresholdof apavedrunway.

5.2.2.2 A runway designation marking shoulde provided, so faras practicable, at the
threshold®f anunpavedunway.
Location

5223 A runway designation marking shak locatedat athresholdasshown in Figuré-2 as
appropriate.

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