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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 of aerodromes. 

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 aerodrome safety 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 international and 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 shall 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 Standards rests with 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 approach path 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 Accelerate-stop distance available NU Not usable 
ATS Air traffic services OCA/H Obstacle clearance altitude/height 
AT-VASIS Abbreviated T visual approach slope OFZ Obstacle free zone 

indicator system OLS Obstacle limitation surface 
C Degree Celsius PAPI Precision approach path indicator 
CBR California bearing ratio PCN Pavement classification number 
cd Candela RESA Runway end safety area 
CIE Commission Internationale de lô£clairage RFF Rescue and firefighting 
cm Centimetre RVR Runway visual range 
CRC Cyclic redundancy check SMS Safety management system 
DME Distance measuring equipment TODA Take-off distance available 
FOD Foreign object debris TORA Take-off run available 

 
ft Foot T-VASIS T visual approach slope indicator system 
ILS Instrument landing system VMC Visual meteorological conditions 

IMC Instrument meteorological conditions VOR Very high frequency omnidirectional radio 
K Degree Kelvin range 
kg Kilogram  
km Kilometre 
km/h Kilometre per hour Symbols 
kt Knot 
L Litre ° Degree 
LCFZ Laser-beam critical flight zone = Equals 
LDA Landing distance available  
LFFZ Laser-beam free flight zone µ Friction coefficient  
LSFZ Laser-beam sensitive flight zone > Greater than 
m Metre < Less than 
max Maximum % Percentage 
MLS Microwave landing system                            ± Plus or minus 
A-VDGS Advanced visual docking guidance systems 
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CHAPTER 1. GENERAL  

 

Bhutan Aerodrome Standards (BAS) volume I prescribes the physical characteristics and 
obstacle limitation surfaces to be provided for at aerodromes, and certain  facilities  and  
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 great extent, 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 I do not include specifications relating to the overall planning of 

aerodromes such as impact on the environment, or to economic and other non-technical 

factors that need to be considered in the development of an aerodrome. Information on these 

subjects should be referred in the Airport Planning Manual (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 operations. BAS Volume I, 

contains several specifications aimed at enhancing the level of security at aerodromes. More 

specifications on other facilities related to security are given in ICAOôs Aviation Security 

Manual and Annex 17. 

 
1.1 Definitions 

 

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

Accuracy: A degree of conformance between the estimated or measured value and the true 

value. 
 

Note ð For measured positional data, the accuracy is normally expressed in terms of a 
distance from 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 arrival, departure and 
surface movement of aircraft. 

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

Aerodrome certificate: A certificate issued by the appropriate authority under applicable 
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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 mapping information for aeronautical uses. 

 
Note. ð Aerodrome mapping data are collected for purposes that include the improvement 
of the userôs situational awareness, surface navigation operations, training,  charting  and 
planning. 

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

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

 

Aerodrome traffic density. 

 
a) Light.  Where the 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 typically more than 35 total aerodrome movements. 

 
Note 1. ð 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 2ðEither a take-off 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 navigation, other 
than a light displayed on an aircraft. 

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

 
Note. ð Attachment A, Section 2, provides information on the concept of balanced field 
length and the Airworthiness Manual (Doc 9760) contains detailed guidance on matters 
related to take- off distance. 
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Aircraft classification number (ACN): A number expressing the relative effect of an-
aircraft on a pavement for a specified standard sub-grade category. 

 

Note. ðThe aircraft classification number is calculated with respect to the centre of gravity 

(CG) position which yields the critical loading on the critical gear. Normally the aft most CG 

position appropriate to the maximum gross apron (ramp) mass is used to calculate the ACN. 

In exceptional cases the forward most CG position may result in the nose gear loading being 

more critical. 

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

Apron:  A defined area, on a land aerodrome, intended to accommodate aircraft for 
purposes of loading or unloading passengers, mail or cargo, fueling, parking or 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 to decelerate an aeroplane overrunning the runway. 

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

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

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

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

Certified aerodrome: An aerodrome whose operator has been granted an aerodrome 

certificate. 

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 specified height. 

 
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 meet the requirements 
of the data user in terms of accuracy, resolution and integrity. 

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

 
De-icing/anti-icing facility: A facility where frost, ice or snow is removed (de-icing) from 
the aeroplane to provide clean surfaces, and/or where clean surfaces of the aeroplane receive 
protection (anti-icing) against the formation of frost or ice and accumulation of snow or slush  

Second Edition Revision - 01 Bhutan Civil Aviation Authority 2017 



 

 

 

 

Bhutan Aerodrome Standards Volume ïI Aerodrome Design and Operations 

Record of Revisions-01 Chapter: 1 Page: 4 

for a limited period of time. 

Note. ð Further guidance is given in the Manual of Aircraft Ground De-icing/Anti-icing 
Operations (Doc 9640). 

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

Declared distances: 

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

 
b) Take-off distance available (TODA). The length of the take-off run available plus 

the length of the clearway, if provided. 

 
c) Accelerate-stop distance available (ASDA). The length of the take-off run available 

plus the length of the stop way, if  provided. 

 
d) Landing distance available (LDA ). The length of runway which is declared available 

and suitable for the ground run of an aeroplane landing. 
 

Dependent parallel approaches. Simultaneous approaches to parallel or near-parallel 

instrument runways where radar separation minima between aircraft on adjacent extended 

runway centre lines are prescribed.  

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

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

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

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

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

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

 
Note. ð 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. 
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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. ðThe 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. ð In respect to the World Geodetic System ð1984 (WGS-84) defined ellipsoid, the 
difference between the WGS-84 ellipsoidal height and orthometric height represents WGS-
84 geoid undulation. 

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

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

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

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

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

 
Holdover time: The estimated time the anti-icing fluid (treatment) will  prevent the 
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 heightened attention 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 proper consideration 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 
a particular point of reference can be identified. 
 
Independent parallel approaches. Simultaneous approaches to parallel or near-parallel 

instrument runways where radar separation minima between aircraft on adjacent extended 

runway centre lines are not prescribed. 
 
Independent parallel departures. Simultaneous departures from parallel or near-parallel 
instrument runways. 
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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 non-visual 

aid(s) intended for landing operations following an instrument approach operation type A 
and a visibility not less than 1 000 m. 

 

b) Precision approach runway, category I: 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 than 550 m. 

 
c) Precision approach runway, category II : A runway served by visual aids and non-visual 

aid(s) intended for landing operations following an instrument approach operation type B 
with a decision height (DH) lower than 60 m (200 ft) but not lower than 30 m (100 ft) and 
a runway visual range not less than 300 m. 

 
d) Precision approach runway, category III : A runway served by visual aids and non-visual 

aid(s) intended for landing operations following an instrument approach operation type B to 
and along the surface of the runway and: 

 
Að 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. 
 

Bð intended for operations with a decision height (DH) lower than 15 m (50 ft), or no decision 
height and a runway visual range less than 175 m but not less than 50 m. 

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

Note 1ðVisual aids need not necessarily be matched to the scale of non-visual aids provided. 
The criterion for the selection of visual aids is the conditions in which operations are intended 
to be conducted. 

Note 2ð Refer to Annex 6 ðOperation 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 an aircraft would be severely at risk with the potential 
for catastrophe; 

 
b) essential data: there 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 catastrophe; and 

 
c) critical data: there is a high probability when using corrupted critical data that the 
continued safe flight and landing of an aircraft would be severely at risk with the potential for 
catastrophe. 
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Intermediate holding position: A designated position intended for traffic control at which 
taxiing aircraft and vehicles shall stop and hold until further cleared to proceed, when so 
instructed by the aerodrome control tower. 

Landing area: That part of a movement area intended for the landing or take-off of aircraft. 

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

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

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

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

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

Maneuvering area: That part of an aerodrome to be used for the take-off, landing and 

taxiing of aircraft, excluding aprons. 

Marker: An object displayed above ground level in order to indicate an obstacle or 

delineate a boundary. 

Marking: A symbol or group of symbols displayed on the surface of the movement area in 

order to convey aeronautical information. 

Movement area: That part of an aerodrome to be used for the take-off, landing and taxiing 

of aircraft, consisting of the maneuvering area and the apron(s). 

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

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

Note. ð Visual meteorological conditions (VMC) are described in Chapter 3 of 
Annex 2 ð 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) and mobile objects, or parts thereof, 

that: 
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a) are located on an area intended for the surface movement of aircraft; or 

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

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

Obstacle free zone (OFZ): The airspace above the inner approach surface, inner 

transitional surfaces, and balked landing surface and that portion of the strip bounded by 

these surfaces, which is not penetrated by any fixed obstacle other than a low-mass and 

frangibly mounted one required for air navigation purposes. 

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

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. 

 
Runway: A defined rectangular area on a land aerodrome prepared for the landing and take-off 
of aircraft. 

 

Runway condition matrix [RCAM] : A matrix allowing an assessment of the runway 

condition code, using a set of procedures from an associated set of observed runway surface 

conditions and pilot report of braking action. 

 

Runway condition Code [RWYCC]: A number describing the runway surface condition to 

be used in the runway condition report. 

 

Note: - The purpose of the runway condition code is to permit an operational aircraft 

performance calculation by the flight crew. Procedure for the determination of the runway 

condition code is described in the PANS-Aerodromes Doc. 9881 

 

Runway Condition Report; A comprehensive standardised runway condition report relating 

to runway surface conditions and its effect on the aircraft landing and take-off  
 
Runway end safety area (RESA): An area symmetrical about the extended runway centre 
line and adjacent to the end of the strip primarily intended to reduce the risk of damage to an 
aeroplane undershooting or overrunning the runway. 
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Runway guard lights: A light system intended to caution pilots or vehicle drivers that 
they are about to enter an active runway. 

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

NoteðIn   radiotelephony   phraseologies,  the  expression   ñholding  pointò is  used  to  
designate the runway-holding position. 

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

a) to reduce the risk of damage to aircraft running off a runway; and 

b) to protect aircraft flying over it during take-off or landing operations. 

Runway turn pad: A defined area on a land aerodrome adjacent to a runway for the purpose 
of completing a 180-degree turn on a runway. 

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

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

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

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

Sign. 

a) Fixed message sign. A sign presenting only one message. 

b) Variable message sign. A sign capable of presenting several predetermined messages or 

no message, as applicable. Signal area. An area on an aerodrome used for the display of 

ground signals. 

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

Slush: Water-saturated snow which with a heel-and-toe slap-down motion against the ground 
will be displaced with a splatter; specific gravity: 0.5 up to 0.8. 

Note. ð 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 transparent rather 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; specific gravity: up to but not including 0.35. 
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b) Wet snow: Snow which, if compacted by hand, will stick together and tend to or form a 
snowball; specific gravity: 0.35 up to but not including 0.5. 
 
c) Compacted snow: Snow which has been compressed into a solid mass that resists 
further compression and will hold together 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 of take-off run available 
prepared as a suitable area in which an aircraft can be stopped in the case of an abandoned 
take-off. 

 
Switch-over time (light). The time required for the actual intensity of a light 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 take-off only. 

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

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

 
b) Apron taxiway: A portion of a taxiway system located on an apron and intended to 
provide a through taxi-route across the apron. 

 
c) Rapid exit taxiway: A taxiway connected to a runway at an acute angle and designed to 
allow landing aeroplanes to turn off at higher speeds than are achieved on other exit taxiways 
thereby minimizing runway occupancy times. 

Taxiway intersection: A junction of two or more taxiways. 

Taxiway strip:  An area including a taxiway intended to protect an aircraft operating on 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 crosswind component. 

Noteð Crosswind component means the surface wind component at right angles to the 

runway centre line. 

1.2 Applicability  

1.2.1 The interpretation of some of the specifications in the Standard expressly requires the 
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exercising of 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 responsibility for 

whatever determination or action is necessary shall rest with the State having jurisdiction 

over the aerodrome. 

1.2.2 The specifications, unless otherwise indicated in a particular context, shall apply to all 
aerodromes open to public use in accordance with the requirements of Article 15 of the 
Convention. The specifications of BAS, Volume I, Chapter 3, shall apply only to land 
aerodromes. The specifications in this volume shall apply, where appropriate, to heliports but 
shall not apply to stolports. 

 
Note. ð 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 Manual (Doc 9150). 

 
1.2.3 Wherever a colour is referred to in this Annex, the specifications for that colour given in 
Appendix 1 shall apply. 

1.3 Common reference systems 

1.3.1 Horizontal reference system 

World Geodetic Systemð1984 (WGS-84) shall be used  as  the  horizontal  (geodetic)  
reference system. Reported aeronautical geographical coordinates (indicating latitude and 
longitude) shall be expressed in terms of the WGS-84 geodetic reference datum. 

NoteðComprehensive guidance material concerning WGS-84 is contained in the World 
Geodetic System ð 1984 (WGS-84) Manual (Doc 9674). 

 

1.3.2 Vertical reference system 

Mean sea level (MSL) datum, which gives the relationship of gravity-related height (elevation) 
to a surface known as the geoid, shall be used as the vertical reference system. 

Note 1ðThe 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 2ð Gravity-related heights (elevations) are also referred to as orthometric heights while 
distances of points above the ellipsoid are referred to as ellipsoidal heights. 

1.3.3 Temporal reference system 
 

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

 
1.3.3.2 When a different temporal reference system is used, this shall be indicated in GEN 
2.1.2 of the Aeronautical Information Publication (AIP); see  ðAeronautical Information 
Services, Appendix 1. 
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1.4 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 applicable specifications is the 
availability of a separate safety oversight entity and a well-defined safety oversight mechanism 
with support of appropriate legislation to be able to carry out the function of safety regulation 
of aerodromes. When an aerodrome is granted a certificate, it signifies to aircraft operators and 
other organizations operating on the aerodrome that, at the time of certification, the aerodrome 
meets the specifications regarding the facility and its operation, and that it has, according to the 
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 on the status of certification of aerodromes 
would need to be provided to the appropriate aeronautical information  services  for 
promulgation in the Aeronautical Information Publication (AIP). 

 
1.4.1 BCAA shall certify aerodromes used for international and domestic operations in 
accordance with the specifications contained in this Standard as well as other relevant 
specifications through an appropriate regulatory framework. 

 
1.4.2 The regulatory framework shall include the establishment of Aerodrome Inspectorôs 
Handbook for the certification of aerodromes. 

 
1.4.3 As part of the certification process, Aerodrome Section shall ensure that an aerodrome 
manual which will include all pertinent information on the aerodrome site, facilities, 
services, equipment, operating procedures, organization and management including a safety 
management system, is submitted by the applicant for approval/acceptance prior to granting 
the aerodrome certificate. 

 
1.5 Airport  design 

1.5.1 Architectural and infrastructure-related requirements for the optimum implementation 
of international civil aviation security measures shall be integrated into the design and 
construction of new facilities and alterations to existing facilities at an aerodrome. 

 
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 appropriate, land-use and 
environmental control measures. Refer - Doc 9184-Part 2. 

 

1.6 Reference code 

Introductory Note ðThe 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 intended to 
operate at the aerodrome. The code is not intended to be used for determining runway length or 
pavement strength requirements. The code is composed of two elements which are related to    
the aeroplane performance characteristics and dimensions. Element 1 is a number 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 an appropriate combination of the two code elements. 

 

Second Edition Revision - 01 Bhutan Civil Aviation Authority 2017 



 

 

 

 

Bhutan Aerodrome Standards Volume ïI Aerodrome Design and Operations 

Record of Revisions-01 Chapter: 1 Page: 13 
The code letter or number 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. 

 
1.6.1 An aerodrome reference code ð code number and letter ðwhich is selected for 
aerodrome planning purposes shall be determined in accordance with the characteristics of the 
aeroplane for which an aerodrome facility is intended. 

 
1.6.2 The aerodrome reference code numbers and letters shall have the meanings assigned to 
them in Table 1-1. 

 
1.6.3 The code number for element1shall be determined from Table 1-1 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 - The determination of the aeroplane reference field length is solely for the selection of 
a code number and is not intended to influence the actual runway length provided. 
 
Note 2 ï Guidance on determining the runway length is given in the Aerodrome Design 
Manual, (Doc 9157), Part 1 ï Runways. 

 
1.6.4 The code letter for element 2 shall be determined from Table 1-1, column 3, by 
selecting the code letter which corresponds to the greatest wingspan of the aeroplanes for 
which the facility is intended. 

Note. ï Guidance on determining the aerodrome reference code is given in the Aerodrome 

Design Manual (Doc 9157), Part 1 and 2. 
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Table 1-1 Aerodrome reference code 

         (see 1.6.2 to 1.6.4) 

 

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 m 

4 1800 m and over 

Code element 2 

Code letter Wingspan 

A Up to but not including 15 m 

B 15 m up to but not including 24 m 

C 24 m up to but not including 36 m 

D 36 m up to but not including 52 m 

E 52 m up to but not including 65 m 

F 65 m up to but not including 80 m 

 
Note. ï Guidance on planning for aeroplanes with wingspans greater than 80 m is given in the 

Aerodrome Design Manual (Doc 9157), Parts 1 and 2. 

1.7 Specific procedures for aerodrome operations 

Introductory NoteðThis section introduces PANS-Aerodromes (Doc 9981) for use by an 
aerodrome undertaking an assessment of its compatibility with the type of traffic or operation it 
is intending to accommodate. The material in the 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 PANS-Aerodromes  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. 

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

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

1.7.2 Information concerning alternative measures, operational 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 
 

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

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

2.1.2 Aerodrome mapping data should be made available to the aeronautical information 
services for aerodromes deemed relevant by BCAA where safety and/or performance-based 
operations suggest possible benefits. 

Note 1.- Aerodrome mapping databases related provisions are contained in Annex 15, Chapter 5 
and PANS-AIM (Doc 10066), Chapter 5. 

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

 
2.1.3 Where made available in accordance with 2.1.2, the selection of the aerodrome 
mapping data features to be collected shall be made with consideration of the intended 
applications. 
 
Note 1. ï It is intended that the selection of the features to be collected match a defined 
operational need. 
Note 2. ï Aerodrome mapping databases can be provided at one of two levels of quality ï 
fine or medium. These levels and the corresponding numerical requirements are defined in 
RTCA Document DO-272B and European Organization for Civil Aviation Equipment 
(EUROCAE) Document ED-99C ï User Requirements for Aerodrome Mapping Information. 
 
2.1.4 Digital data error detection techniques shall be used during the transmission and/or 
storage of aeronautical data and digital data sets. 
 
Note. ï Detailed specifications concerning digital data error detection techniques are 
contained in PANS-AIM (Doc 10066). 

2.2 Aerodrome reference point 

2.2.1 An aerodrome reference point shall be established for an aerodrome. 

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

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

2.3 Aerodrome and runway elevations 
 
2.3.1 The aerodrome elevation and geoid undulation at the aerodrome elevation position shall 
be measured to the accuracy of one-half metre or foot and reported to the aeronautical 
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information services authority. 

2.3.1 For an aerodrome used by international civil aviation for non-precision approaches, the 
elevation and geoid undulation of each threshold, the elevation of the runway end and any 
high and low intermediate points along the runway shall be measured to the accuracy of one-
half meter or foot and reported to the aeronautical information services authority. 

2.3.2  For precision approach runway, the 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 one-quarter metre or foot and reported to the aeronautical 
information services authority. 

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

coordinates. 

 

2.4 Aerodrome reference temperature 

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

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

 
2.5 Aerodrome dimensions and related information  

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

 
a) runway ðtrue bearing to one-hundredth of a degree, designation number, length, width, 
displaced threshold location to the nearest metre or foot, slope, surface type, type of runway 
and, for a precision approach runway category I, the existence of an obstacle free zone when 
provided; 

 

b) strip 
runway end safety area 
stop way length, width to the nearest metre or foot, surface type; and 

arresting system ð location (which runway end) and 
description; 

c) taxiway ð designation, width, surface type; 

d) apron ð surface type, aircraft stands; 

e) the boundaries of the air traffic control service; 

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

g) visual aids for approach procedures, marking and lighting of runways, taxiways and aprons, 

other visual guidance and control aids on taxiways and aprons, including taxi-holding 

positions and stopbars, and location and type of visual docking guidance systems; 
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h) location and radio frequency of any VOR aerodrome checkpoint 

i) location and designation of standard taxi-routes; and 

j) distances to the nearest metre or foot of localizer and glide path elements comprising an 

instrument landing system (ILS) or azimuth and elevation antenna of a microwave landing 

system (MLS) in relation to the associated runway extremities. 

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

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

 
2.5.4 The geographical coordinates  of  each  aircraft  stand  shall  be  measured  and  

reported  to the aeronautical information services authority in degrees, minutes, seconds and 
hundredths of seconds. 

 
2.5.5 The geographical coordinates of obstacles in Area 2 (the part within the aerodrome 

boundary) and in Area 3 shall be measured and reported to the aeronautical  information  
services authority in degrees, minutes, seconds and tenths of seconds. In addition, the top 
elevation, type, marking and lighting (if any) of obstacles shall be reported to the 
aeronautical information services authority. 
 
Note 1.- See Annex 15, Appendix 1, for graphical illustrations of the obstacle data collection 
surfaces and criteria used to identify obstacles in Areas 2 and 3. 
 
Note 2.- PANS-AIM (Doc 10066), Appendix 1 and Appendix 8 provide requirements for 
obstacle data determination in Areas 2 and 3. 

2.6 Strength of pavements 

2.6.1 The bearing strength of a pavement shall be determined. 

2.6.2 The bearing strength of a pavement intended for aircraft of apron (ramp) mass 

greater than 5 700 kg shall be made available using the aircraft classification number ð 

pavement classification number (ACN-PCN) method by reporting all of the following 

information: 

a) the pavement classification number (PCN); 

b) pavement type for ACN-PCN determination; 

c) subgrade strength category; 

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

e) evaluation method. 

Note. ï If necessary, PCNs may be published to an accuracy of one-tenth of a whole number. 
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2.6.3 The pavement classification number (PCN) reported shall indicate that an aircraft with 
an aircraft classification number (ACN) equal to or less than the reported PCN can operate on 
the pavement subject to any limitation on the tire pressure, or aircraft all-up mass for 
specified aircraft type(s). 

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

 
2.6.4 The ACN of an aircraft shall be determined in accordance with the standard 

procedures associated with the ACN-PCN method. 
 
Note.ðThe 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 flexible pavements founded on the four 
subgrade categories in 2.6.6 b) below and the results tabulated in that manual. 
 

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

2.6.6 Information on pavement type for ACN-PCN determination, subgrade strength category, 
maximum allowable tire pressure category and evaluation method shall be reported using the 
following codes: 

a) Pavement type 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 

and representing 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 

and representing 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 for flexible 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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c) Maximum allowable tire pressure category: Code  
 
Unlimited : no pressure limit     W 

High:  pressure limited to 1.75 MPa X 

Medium:  pressure limited to 1.25 MPa Y 

Low:  pressure limited to 0.50 MPa Z 
 
Note.ð 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 the pavement 

characteristics and application of pavement behavior technology.   T 

 

Using aircraft experience: representing a knowledge of the specific type 

and mass of aircraft satisfactorily being supported under regular use.   U 

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

 
Example 1ðIf  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: 

PCN 80 / R / B / W / T 

Example 2ðIf 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: 

PCN 50 / F / A / Y / U 

Noteð Composite construction. 

Example 3ðIf 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 pressure is 0.80 MPa, then the reported information 
would be: 

PCN 40 / F / B / 0.80 MPa /T 

Example 4ðIf a pavement is subject to a B747-400 all-up mass limitation of 390 000 kg, then 

the reported information would include the following note. 
 
NoteðThe reported PCN is subject to a B747-400 all-up mass limitation of 390 000 kg. 
 
2.6.7 Criteria should be established to regulate the use of a pavement by an aircraft with an  
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ACN higher than the PCN reported for that pavement in accordance with 2.6.2 and 2.6.3. 
 
Note. ï Attachment A, Section 20, details a simple method for regulating overload 
operations while the Aerodrome Design Manual (Doc 9157), Part 3, includes the 
descriptions of more detailed procedures for evaluation of pavements and their suitability 
for restricted overload operations. 
 
2.6.8 The bearing strength of a pavement intended for aircraft of apron (ramp) mass equal to 

or less than 5 700 kg shall be made available by reporting the following information 
 

a) maximum allowable aircraft mass; and 

b) maximum allowable tire pressure. 

Example: 4 000 kg/0.50 MPa. 
 

2.7 Pre-flight altimeter check location 
 

2.7.1 One or more pre-flight altimeter check locations shall be established for an aerodrome. 

2.7.2 A pre-flight check location should be located on an apron. 

Note 1.- Locating a pre-flight altimeter check location on an apron enables an altimeter check 

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

purpose after leaving the apron. 

Note 2.- Normally an entire apron can serve as a satisfactory altimeter check location. 

 
2.7.3 The elevation of a pre-flight altimeter check location shall be given as the average 
elevation, rounded to the nearest metre or foot, of the area on which it is located. The  
elevation of any portion of a pre-flight altimeter check location shall be within 3 m (10 ft) of 
the average elevation for that location. 

2.8 Declared distances 

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

a) take-off run available; 

b) take-off distance available; 

c) accelerate-stop distance available; and 

d) landing distance available. 

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

 
2.9 Condition of the movement area and related facilities 

2.9.1 Information on the condition of the movement area and the operational status of related  
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facilities shall be provided to the appropriate aeronautical information services units, and similar 
information of operational significance to the air traffic services units, to enable those units to 
provide the necessary information to arriving and departing aircraft. The information shall be 
kept up to date and changes in conditions reported without delay. 

Note. ï The nature, format and conditions of the information to be provided are specified in 
the PNAS-AIM (Doc 10066) and the PANS-ATM (Doc 4444). 

 
2.9.2 The condition of the movement area and the operational status of related facilities shall 
be monitored, and reports on matters of operational significance affecting aircraft and 
aerodrome operations shall be provided in order to take appropriate action, particularly in 
respect of the following: 
 
a) construction or maintenance work; 

 

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

 

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

 

d) water on a runway, a taxiway or an apron; 

 

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

 

f) anti-icing or de-icing liquid chemicals or other contaminants on a runway, taxiway or apron; 

 

g) other temporary hazards, including parked aircraft; 

 

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

 

i) failure of the normal or secondary power supply. 

 

Note 1.ð Until 4 November 2020, Other contaminants may include mud, dust, sand, volcanic 

ash, oil and rubber. Annex 6, Part I ð International Commercial Air Transport ð Aeroplanes, 

Attachment C provides guidance on the description of runway surface conditions. Additional 

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

 

Note 2. ð Until 4 November 2020, Particular attention would have to be given to the 

simultaneous presence of snow, slush, ice, wet ice, snow on ice with anti-icing or de-icing 

liquid chemicals. 

 

Note 3. ð Until 4 November 2020, See 2.9.11 for a list of winter contaminants to be reported. 

 

Note 1.- As of 5 November 2020, Other contaminants may include mud, dust, sand, volcanic 

ash, oil and rubber. Procedures for monitoring and reporting the conditions of the movement 

area are included in the PANS-Aerodromes (Doc 9981). 
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Note 2. ð 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. ð As of 5 November 2020, origin and evolution of data, assessment process and the 

procedure are prescribed in the PANS-Aerodromes (Doc 9981). These procedures are 

intended to fulfill the requirements to achieve the desired level of safety for aeroplane 

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 PANS-ATM (Doc 4444). 

   

2.9.3 Until 4 November 2020, To facilitate compliance with 2.9.1 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 given in the  
Airport Services Manual (Doc 9137), Part 8 and in the Manual of Surface Movement 
Guidance and Control Systems (SMGCS) (Doc 9476). 

 
2.9.4 As of 5 November 202, to facilitate compliance with 2.9.1 and 2.9.2, the following 
inspections shall be carried out each day: 
 
a) for the movement area, at least once where the aerodrome reference code number is 1 
 or 2 and at least twice where the aerodrome reference code number is 3 or 4; and 
 
b) for the runway(s), inspections in addition to a) whenever the runway surface conditions 
 may have changed significantly due to meteorological conditions. 
 
Note 1.- Procedures on carrying out daily inspections of the movement area are given in the 
PANS-Aerodromes (Doc 9981). Further guidance is available in the Airport Services Manual 
(Doc 9137), Part 8, in the Manual of Surface Movement Guidance and Control Systems 
(SMGCS) (Doc 9476) and in the Advanced Surface Movement Guidance and Control Systems 
(A-SMGCS) Manual (Doc 9830). 
 
Note 2.- The PANS-Aerodromes (Doc 9981) containcs clarifications on the scope of a 
significant change in the runway surface conditions. 
  
2.9.5 Until 4 November 2020, personnel assessing and reporting runway surface conditions 
required in 2.9.2 and 2.9.8 should be trained and competent to meet criteria set by the State. 
 
Note. ð Guidance on criteria is included in the Airport Services Manual (Doc 9137), Part 8, 
Chapter 7. 
 
2.9.5  As of 5 November 2020, personal assessing and reporting runway surface conditions 
required in 2.9.2 and 2.9.5 shall be trained and competent 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 PANS-Aerodromes (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 following terms: 

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

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

STANDING WATER ð for aeroplane performance purposes, a runway where more than 25 

per cent of the runway surface area (whether in isolated areas or not) within the required 

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

2.9.7 Information that a runway or portion thereof may be slippery when wet shall be made 
available. 
 
Note.ð 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 the Airport Services 

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. 

NoteðGuidance 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 1ðThe intent of these specifications is to satisfy the SNOWTAM and NOTAM 
promulgation requirements contained in Annex 15and the PANS-AIM (Doc 10066). 

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

2.9.8 Whenever an operational runway is contaminated by snow, slush, ice or frost, the 
runway surface condition shall be assessed and reported. 

Note. ï Guidance on assessment of snow- and ice-covered 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. ï Contaminant drag on the equipmentôs measuring wheel, amongst other factors, may 
cause readings obtained in these conditions to be unreliable. 
 
2.9.10  When friction measurements are taken as part of the assessment, the performance of 
the friction measuring device on compacted snow- or ice-covered surfaces should meet the 
standard and correlation criteria set or agreed by the State. 
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Note. ï Guidance on criteria for, and correlation between, friction measuring devices is 
included in the Airport Services Manual (Doc 9137), Part 2. 
  
2.9.11 Whenever snow, slush, ice or frost is present and reported, the description of the runway 
surface condition should use the following terms: 
 
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 

and should include, where applicable, the assessment of contaminant depth. 

2.9.12  Whenever dry 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 Note.ð The philosophy of the runway condition report is that the aerodrome 
operator assesses the runway surface conditions whenever water, snow, slush, ice or frost are 
present on an operational runway. From this assessment, a runway 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 and coverage of 
contaminants, is the best assessment of the runway surface condition by the aerodrome 
operator; however, all other pertinent information may be taken into consideration. See 
Attachment A, Section 6, for further details. The PANS-Aerodromes (Doc 9981) contains 
procedures on the use of the runway condition report and assignment of the RWYCC in 
accordance with the runway condition assessment matrix (RCAM). 

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

  
COMPACTED SNOW  
DRY 
DRY SNOW  
DRY SNOW ON TOP OF COMPACTED SNOW  
DRY SNOW ON TOP OF ICE  
FROST  
ICE  
SLUSH  
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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 1.ð The runway surface conditions are those conditions for which, by means of the 
methods described in the PANS-Aerodromes (Doc 9981), the flight crew can derive 
appropriate aeroplane performance.   

  Note 2.ð The conditions, either singly or in combination with other observations, are 
criteria for which the effect on aeroplane performance is sufficiently deterministic to allow 
assignment of a specific runway condition code.  

  Note 3.ð 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 of the contaminant 
depth and and coverage over each third of the runway shall be made and reported.  

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

2.9.15 When friction measurements are used as part of the overall runway surface assessment 
on compacted snow- or ice-covered 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 compacted snow and ice should not be reported.  

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

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

Note 1.ð 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, repeated reports by pilots and 
aircraft operators based on flight crew experience, or through analysis of aeroplane stopping 
performance that indicates a substandard surface. Supplementary tools to undertake this 
assessment are described in the PANS-Aerodromes (Doc 9981). 

Note 2.ð 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 1.ð Guidance on determining and expressing the minimum friction level is provided in 
Assessment, Measurement and Reporting of Runway Surface Conditions (Cir 329).  

Note 2.ð Procedures on conducting a runway surface friction characteristics evaluation 
programme are provided in the PANS-Aerodromes (Doc 9981).  

Note 3.ð 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. 

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

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

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

2.11 Rescue and firefighting 

Note. ï 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 of protection normally available at an aerodrome should be expressed in 
terms of the category of the rescue and firefighting services as described in 9.2 and in 
accordance with the types and amounts of extinguishing agents normally available at the 
aerodrome. 

2.11.3  Changes in the level of protection normally available at an aerodrome for rescue and 
firefighting shall be notified to the appropriate air traffic services units and aeronautical 
information services units to enable those units to provide the necessary information to arriving 
and departing aircraft. When such a change has been corrected, the above units shall be advised 
accordingly. 

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

2.11.4  A change should be expressed in terms of the new category of the rescue and 
firefighting service available at the aerodrome. 
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2.12 Visual approach slope indicator systems 

 
The following information concerning a visual approach slope indicator system installation 
shall be made available: 

a) associated runway designation number; 

b) type of system according to 5.3.5.2. For an AT-VASIS, PAPI or APAPI installation, the 
side of the runway on which the lights are installed, i.e. left or right, shall be given; 

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

d) nominal approach slope angle(s). For a T-VASIS or an AT-VASIS this shall be angle 

ẽ according to the formula in Figure 5-18 and for a PAPI and an APAPI this shall be angle (B 

+ C) ÷ 2 and (A + B) ÷ 2, respectively as in Figure 5-20; and 

 
e) minimum eye height(s) over the threshold of the on-slope signal(s). For a T-VASIS or an 
AT- VASIS this shall be the lowest height at which only the wing bar(s) are visible; however, 
the additional heights at which the wing bar(s) plus one, two or three fly-down light units 
come into view may also be reported if such information would be of benefit to aircraft using 
the approach. For a PAPI this shall be the setting angle of the third unit from the runway 
minus 2ô, i.e. angle B minus 2ô, and for an APAPI this shall be the setting angle of the unit 
farther from the runway minus 2ô, i.e. angle A minus 2ô. 

 

2.13 Coordination between aeronautical information services and aerodrome authorities 

To ensure that aeronautical information services units obtain information to enable them to 
provide up-to-date pre-flight information and to meet the need for in-flight information, 
arrangements shall be made between aeronautical information services and  aerodrome 
authorities responsible for aerodrome services to report to the responsible aeronautical 
information services unit, with a minimum of delay: 
 
a) information on the status of certification of aerodromes and aerodrome 

conditions (ref. 1.4, 2.9, 2.10, 2.11 and 2.12); 

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

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

2.13.2  Before introducing changes to the air navigation system, due account shall be taken by 
theservices responsible for such changes of the time needed by aeronautical information services 
for the preparation, production and issue of relevant material for promulgation. To ensure 
timely provision of the information to aeronautical information services, close coordination 
between those services concerned is therefore required. 

 
2.13.3  Of a particular importance are changes to aeronautical information that affect charts 
and/or computer-based navigation systems which qualify to be notified by the aeronautical 
information regulation and control (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  raw information/data to aeronautical information services. 
 
Note.- Detailed specifications concerning the AIRAC system are contained in PANS-AIM (Doc 
10066), Chapter 6. 
 
2.13.4  The aerodrome services responsible for the provision of raw aeronautical 
information/data to the aeronautical information services shall do that while taking into 
account accuracy and integrity requirements necessary to meet the needs of the end-user of 
aeronautical data. 
 
Note 1. ï Specifications concerning the accuracy and integrity classification of aerodrome-
related aeronautical data are contained in PANS-AIM (Doc 10066), Appendix 1. 
 
Note 2. ï Specifications for the issue of NOTAM and SNOWTAM are contained in Annex 15, 
Chapter 6 and PANS-AIM (Doc 10066), Appendices 3 and 4, respectively. 
 
Note 3.- AIRAC information is distributed by the AIS at least 42 days in advance of the 
AIRAC effective dates with the objective of reaching recipients at least 28 days in advance of 
the effective date. 
 
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 hereunder. Another important factor is the alignment of the runway to facilitate 
the provision of approaches conforming to the approach surface specifications of Chapter 4. 
In Attachment A, Section 1, information is given concerning these and other factors. 

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

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

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

3.1.3 Choice of maximum permissible crosswind components 

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

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

 
ð 24 km/h (13 kt) in the case of aeroplanes whose reference field length is 1 200 m or up to 
but not including 1500m; and 

ð 19 km/h (10 kt) in the case of aeroplanes whose reference field length is less than 1 200 m. 

 

In Attachment A, Section 1, guidance is given on factors affecting the calculation of the estimate of 

the usability factor and allowances which may have to be made to take account of the effect of 

unusual circumstances 

 

3.1.1 Data to be used 

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 less than five years. The observations used should be made at least eight 
times daily and spaced at equal intervals of time. 

 
Note.ðThese winds 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 
operational considerations justify the choice of another location. Guidance on the sitting of the 
threshold is given in Attachment A, Section 11. 

 
3.1.3 When it is necessary to displace a threshold, either permanently or temporarily, from its 
normal location, account should be taken of the various factors which may have a bearing on 
the location of the threshold. Where this displacement is due to an unserviceable runway 
condition, a cleared and graded area of at least 60 m in length should be available between 
the unserviceable area and the displaced threshold. Additional distance should also be 
provided to meet the requirements of the runway end safety area as appropriate. Guidance on 
factors which may be considered in the determination of the location of a displaced 
threshold is given in Attachment A, Section 11. 

 

Actual length of runways 

3.1.4 Primary  runway 

Except as provided in 3.1.9, the actual runway length to be provided for a primary runway 
should be adequate to meet the operational requirements of the aeroplanes for which the 
runway is intended and should be not less than the longest length determined by applying 
the corrections for local conditions to the operations and performance characteristics of the 
relevant aeroplanes. 

 
1. This specification does not necessarily mean providing for operations by the critical 
aeroplane at its maximum mass. 

 
2. Both take-off and landing requirements need to be considered when determining the 
length of runway to be provided and the need for operations to be conducted in both 
directions of the runway. 

 
3. Local conditions that may need to be considered include elevation, temperature, runway 
slope, humidity and the runway surface characteristics. 
 
4. When performance data on aeroplanes for which the runway is intended are not known, 
guidance on the determination of the actual length of a primary runway by application of  
general correction factors is given in the Aerodrome Design Manual (Doc 9157), Part 1 

 

3.1.8 Secondary runway 

The length of a secondary runway should be determined similarly to primary runways except 

that it needs only to be adequate for those aeroplanes which require to use that secondary 
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runway in addition to the other runway or runways in order to obtain a usability factor of at 
least 95 per cent. 

 

3.1.9 Runways with stopways or clearways 

Where a runway is associated with a stopway or 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 operational requirements for take-off and 
landing of the aeroplanes the runway is intended to serve. 

Refer: Attachment A, Section 2. 

Width of runways 

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

 
 

Code 

number 

Code Letter 

A B C D E F 

1
a 

18 m 18 m 23 m - - - 

2
b 

23 m 23 m 30 m - - - 

3 30 m 30 m 30 m 45 m - - 

4 - - 45 m 45 m 45 m 60 m 

a. The width of a precision approach runway should be not less than 30m where the code 
number is 1 or 2. 
 
1. The combinations of code numbers and letters for which widths are specified have been 
developed for typical aeroplane characteristics. 

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

1. 

 

NoteðProcedures for wake turbulence categorization of  aircraft  and  wake  turbulence  

separation minima are contained in the PANS-ATM (Doc 4444), Chapter 4, 4.9 and Chapter 5, 

5.8, respectively. 

 

3.1.11 Where parallel non-instrument runways are intended for simultaneous use, the minimum 

distance between their centre lines should be: 

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

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

ð 120 m where the higher code number is 1. 

 

Note.ð Procedures for wake turbulence categorization of aircraft and wake turbulence 

separation minima are contained in the PANS-ATM (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 PANS-ATM (Doc 4444) and the PANS-OPS (Doc 8168), Volume I, 

the minimum distance between their centre lines should be: 

ð 1 035 m for independent parallel approaches; 

ð 915 m for dependent parallel approaches; 

ð 760 m for independent parallel departures; 

ð 760 m for segregated parallel operations; 

except that: 

a) for segregated parallel operations the specified minimum distance: 

 1) may be decreased by 30 m for each 150 m that the arrival runway is staggered toward 

 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 aircraft; 

b) for independent parallel approaches, combinations of minimum distances and associated 

conditions other than 

those specified in the PANS-ATM (Doc 4444) may be applied when it is determined that such 

combinations would those specified in the PANS-ATM (Doc 4444) may be applied when it is 

determined that such combinations would not adversely affect the safety of aircraft operations. 

 

Note.ð Procedures and facilities requirements for simultaneous operations on parallel or near-

parallel instrument runways are contained in the PANS-ATM (Doc 4444), Chapter 6 and the 

PANS-OPS (Doc 8168), Volume I, Part III, Section 2, and Volume II, Part I, Section 3; Part II, 

Section 1; and Part III, Section 3, and relevant guidance is contained in the Manual on 

Simultaneous Operations on Parallel or Near-Parallel 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: 

ð 1 per cent where the code number is 3 or 4; and 

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

3.1.14 Along no portion of a runway should the longitudinal slope exceed: 

ð 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 0.8 per cent; 

ð 1.5 per cent where the code number is 3, except that for the first and last quarter  of the  
length of a precision approach runway category II or III the longitudinal slope should not 

ð exceed 0.8 per cent; and 

ð 2 per cent where the code number is 1 or 2.  
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3.1.15 Longitudinal slope changes 

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

ð 1.5 per cent where the code number is 3 or 4; and 

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

Refer: Attachment A, Section 4. 

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

ð 0.1 per cent per 30 m (minimum radius of curvature of 30 000 m) where the code number is 4; 
ð 0.2 per cent per 30 m (minimum radius of curvature of 15 000 m) where the code 

number is 3; and 

ð 0.4 per cent per 30 m (minimum radius of curvature of 7 500 m) where the code number 

is 1 or 2.  

3.1.17 Sight distance 

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

 
ð any point 3 m above a runway to all other points 3 m above the runway within a 
distance of at least half the length of the runway where the code letter is C, D, E or F; 

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

 
ð any point 1.5 m above a runway to all other points 1.5 m above the runway within a 
distance of at least half the length of the runway where the code letter is A. 

 
Noteð Consideration will  have to be given to providing an unobstructed line of sight over the 
entire length of a single runway where a full -length parallel taxiway is not available. Where 
an aerodrome has intersecting runways, additional criteria on the line of sight of the 
intersection area would need to be considered for operational safety. See the Aerodrome 
Design Manual (Doc 9157), Part 1. 

3.1.18 Distance between slope changes 

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

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

ð 30 000 m where the code number is 4; 

 

Second Edition Revision ï 01 Bhutan Civil Aviation Authority 2017 



 

 

 

 

Bhutan Aerodrome Standards Volume ïI Aerodrome Design and Operations 

Record of Revisions-01 Chapter: 3 Page: 6 

ð 15 000 m where the code number is 3; and 

ð 5 000 m where the code number is 1 or 2; or 

b) 45 m; whichever is greater. 

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

 

3.1.19 Transverse slopes 

 

To promote the most rapid drainage of water, the runway surface should, if practicable, be 

cambered except where a single crossfall from high to low in the direction of the wind most 

frequently associated with rain would ensure rapid drainage. The transverse slope should 

ideally be:ð 1.5 per cent where the code letter is C, D, E or F; and ð 2 per cent where the code 

letter is A or B; but in any event should not exceed 1.5 per cent or 2 per cent, as applicable, nor 

be less than 1 per cent except at runway or taxiway intersections where flatter slopes may be 

necessary. 

For a cambered surface the transverse slope on each side of the centre line should be 

symmetrical. 

NoteðOn wet runways with crosswind conditions the problem of aquaplaning from poor 
drainage is apt to be accentuated. In Attachment A, Section 7, information is given concerning 
this problem and other relevant factors. 

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

Note.ð Guidance on transverse slope is given in the Aerodrome Design Manual (Doc 9157), 

Part 3. 

 

Strength of runways 

3.1.21 A runway should be capable of withstanding the traffic of aeroplanes the runway is 
intended to serve. 

 

Surface of runways 

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

 
Note 1 - Surface irregularities may adversely affect the take-off or landing of an aeroplane 
by causing excessive bouncing, pitching, vibration, or other difficulties in the control of an 
aeroplane. 
 
Note 2ðGuidance on design tolerances and other information is given in Attachment A, Section 

5. Additional guidance is included in the Aerodrome Design Manual (Doc 9157), Part 3. 
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3.1.23 A paved runway shall be so constructed or resurfaced as to provide surface friction 
characteristics at or above the minimum friction level set by the State. 

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

 
NoteðGuidance 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 using self-wetting 

features. 

NoteðGuidance 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   The average surface texture depth of a new surface should be not less than 1.0 mm. 

Note 1- Macrotexture and microtexture are taken into consideration in order to provide the 
required surface friction characteristics. Guidance on surface design is given in Attachment 
A, Section 8. 

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

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

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

 
NoteðGuidance on methods for improving the runway surface texture is given in the 
Aerodrome Design Manual (Doc 9157), Part 3. 

 

3.2 Runway shoulders  

 General 

Noteð Guidance on characteristics and treatment of runway shoulders is given in 
Attachment A, Section 9, and in the Aerodrome Design Manual (Doc 9157), Part 1. 

3.2.1 ðRunway shoulders should be provided for a runway where the code letter is D or E, 
and the runway width is less than 60 m. 

3.2.2 ðRunway shoulders should be provided for a runway where the code letter is F. 
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Width of runway shoulders 

3.2.3 ðThe runway shoulders should extend symmetrically on each side of the runway so that 
the overall width of the runway and its shoulders is not less than: 

ð 60 m where the code letter is D or E; and 

ð 75 m where the code letter is F. 

Slopes on runway shoulders 

3.2.4 ðThe surface of the shoulder that abuts the runway should be flush with the surface of 
the runway and its transverse slope should not exceed 2.5 per cent. 

Strength of runway shoulders 

3.2.5 ðA runway shoulder should be prepared or constructed so as to be capable, in the event 
of an aeroplane running off the runway, of supporting the aeroplane without inducing 
structural damage to the aeroplane and of supporting ground vehicles which may operate on 
the shoulder. 

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

3.3 Runway turn pads  

 General 

3.3.1 Where the end of a runway is not served by a taxiway or a taxiway turnaround and 
where the code letter is D, E or F, a runway turn pad shall be provided to facilitate a 180-
degree turn of aeroplanes. (See Figure 3-1.) 

 
 
 

 

Figure 3-1. Typical turn pad layout 
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Where the end of a runway is not served by a taxiway or a taxiway turnaround and where the code 

letter is A, B or C, a runway turn pad should be provided to facilitate a 180-degree turn of 

aeroplanes. 

Note 1ðSuch areas may also be useful if provided along a runway to reduce taxiing time and 
distance for aeroplanes which may not require the full length of the runway. 

 
Note 2ðGuidance 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 pavement at both ends of the runway and at some intermediate 
locations where deemed necessary. 

 
NoteðThe 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 the pilot-in-command. 

 
3.3.3 The intersection angle of the runway turn pad with the runway should not exceed 30 
de- grees. 

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

 

The design of a runway turn pad shall be such that, when the cockpit of the aeroplane for which the 

turn pad is intended remains over the turn pad marking, the clearance distance between any wheel of 

the aeroplane landing gear and the edge of the turn pad shall be not less than that given by the 

following tabulation: 

  

Code Letter Clearance 

A 1.5 m 

B 2.25 m 

C 3 m if the turn pad is intended to be used by aeroplanes with a wheel base less 

than 18 m; 4.5 m if the turn pad is intended to be used by aeroplanes with a 

wheel base equal to or greater than 18 m. 

D 4.5 m 

E 4.5 m 

F 4.5 m 

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

gear. 

 

3.3.7   Where severe weather conditions and resultant lowering of surface friction characteristics 

prevail, a larger wheel-to-edge clearance of 6 m should be provided where the code letter is 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 the accumulation of water on the surface and facilitate rapid drainage of surface 
water. The slopes should be the same as those on the adjacent runway pavement surface. 

 

Strength of runway turn pads 

3.3.9 The strength of a runway turn pad should be at least equal to that of the adjoining 
runway which it serves, due consideration being given to the fact that the turn pad will be 
subjected to slow-moving traffic making hard turns and consequent higher stresses on the 
pavement. 

 

Note.ðWhere a runway turn pad is provided with flexible pavement, the surface would 
need to be capable of withstanding the horizontal shear forces exerted by the main 
landing gear tires during turning maneuvers. 

Surface of runway turn pads 

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

 
3.3.11 The surface of a runway turn pad should be so constructed or resurfaced as to provide 
surface friction characteristics at least equal to that of the adjoining runway. 
 

Shoulders for runway turn pads 

3.3.12 The runway turn pads should be provided with shoulders of such width as is 
necessary to prevent surface erosion by the jet blast of the most demanding aeroplane for 
which the turn pad is intended, and any possible foreign object damage to the aeroplane 
engines. 

 

NoteðAs a minimum, the width of the shoulders would need to cover the outer engine of the 

most demanding aeroplane and thus may be wider than the associated runway shoulders. 

 
3.3.13 The strength of runway turn pad shoulders should be capable of withstanding the 
occasional passage of the aeroplane it is designed to serve without inducing structural 
damage to the aeroplane and to the supporting ground vehicles that may operate on the 
shoulder. 

3.4 Runway strips  

 General 

3.4.1 A runway and any associated stopways shall be included in a strip. 

 
Length of runway strips 

3.4.2 A strip shall extend before the threshold and beyond the end of the runway or 

stopway for a distance of at least: ð 60 m where the code number is 2, 3 or 4; 
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ð 60 m where the code number is 1 and the runway is an instrument one; and 

ð 30 m where the code number is 1 and the runway is a non-instrument one. 

 
Width of runway strips 

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

ð 150 m where the code number is 3 or 4; and 

ð 75 m where the code number is 1 or 2; on each side of the centre line of the runway and its 

extended centre line throughout the length of the strip. 
 

3.4.4 A strip including a non-precision approach runway should extend laterally to a 
distance of at least: 
ð 150 m where the code number is 3 or 4; and 

 

ð 75 m where the code number is 1 or 2; on each side of the centre line of the runway 

and its extended centre line throughout the length of the strip. 

 
3.4.5 A strip including a non-instrument runway should extend on each side of the centre line 
of the runway and its extended centre line throughout the length of the strip, to a distance of 
at least: 

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

ð 40 m where the code number is 2; and 

ð 30 m where the code number is 1. 

 

Objects on runway strips 
 

Noteð refer BAS 9.9 for information regarding siting of equipment and installations on 
runway strips. 

 

3.4.6  An object situated on a runway strip which may endanger aeroplanes should be regarded as 

an obstacle and should, as far as practicable, be removed. 

Note 1ð Consideration will  have to be given to the location and design of drains on a 
runway strip to prevent damage to an aeroplane accidentally running off a runway. Suitably 
designed drain covers may be required. For further guidance, see the Aerodrome Design 
Manual (Doc 9157), Part 1. 

 
Note 2ðWhere open-air or covered storm water conveyances are installed, consideration 
will have to be given to ensure that their structure does not extend above the surrounding 
ground so as not to be considered an obstacle. See also Note 1 to 3.4.16. 

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

 
3.4.7 No fixed object, other than visual aids required for air navigation or those required for 
aircraft safety purposes and which must be sited on the runway strip, and satisfying the 
relevant frangibility requirement in Chapter 5, shall be permitted on a runway strip: 

a) on that portion of a runway strip within: 

 

1) 75 m of the runway centre line where the code number is 3 or 4; or 

2) 45 m of the runway centre line where the code number is 1 or 2; or 

b) on a runway end safety area, a taxiway strip or within the distances specified in Table 3-1; or 

 
c) on a clearway and which would endanger an aircraft in the air; shall be frangible and 
mounted as low as possible. 

 

No mobile object shall be permitted on this part of the runway strip during the use of the 

runway for landing or take-off. 

 

Grading of runway strips 

 

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

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

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

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

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

runway. 

 

Noteð Guidance on grading of a greater area of a strip including a precision approach runway 

where the code number is 3 or 4 is given in Attachment A, Section 9. 

3.4.9 That portion of a strip of a non-instrument runway within a distance of at least: 
 

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

ð 40 m where the code number is 2; and 

ð 30 m where the code number is 1; 
 

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. 

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

 
3.4.11 That portion of a strip to at least 30 m before the start of a runway should be prepared 
against blast erosion in order to protect a landing aeroplane from the danger of an exposed  
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edge. 

 
Note 1ðThe area provided to reduce the erosive effects of jet blast and propeller wash may be 
referred to as a blast pad. 

Note 2ðGuidance on protection against aeroplane engine blast is available in the 
Aerodrome Design Manual (Doc 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 aeroplane for runway pavement design. 

Slopes on runway strips 

3.4.13   Longitudinal slopes 
 

ð A longitudinal slope along that portion of a strip to be graded should not exceed: 

ð 1.5 per cent where the code number is 4; 

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

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

3.4.14   Longitudinal slope changes 

 

- Slope changes on that portion of a strip to be graded should be as gradual as practicable and 

abrupt changes or sudden reversals of slopes avoided. 

 

3.4.16   Transverse slopes 

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

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

ð 3 per cent where the code number is 1 or 2; 
 

except that to facilitate drainage the slope for the first 3 m outward from the runway, 
shoulder or stopway edge should be negative as measured in the direction away from the 
runway and may be as great as 5 per cent. 

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

 
Note 1ðWhere deemed necessary for proper drainage, an open-air storm water 
conveyance may be allowed in the non-graded portion of a runway strip and would be 
placed as far as practicable from the runway. 

 

Note 2ðThe aerodrome rescue and firefighting (RFF) procedure would need to take into account 
the location of open air water conveyances within the non-graded portion of a runway strip. 
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Strength of runway strips 

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

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

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

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

 

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

 

3.4.18 That portion of a strip containing a non-instrument runway within a distance of at least: 

 

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

ð 40 m where the code number is 2; and 

ð 30 m where the code number is 1; 

 

from the centre line of the runway and its extended centre line should be so prepared or constructed  

as to minimize hazards arising from differences in load-bearing capacity to aeroplanes which the 

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

 

3.5 Runway end safety areas  

 General 

3.5.1 A runway end safety area shall be provided at each end of a runway strip where: 

ð the code number is 3 or 4; and 

ð the code number is 1 or 2 and the runway is an instrument one. 

Note.ð Guidance on runway end safety areas is given in Attachment A, Section 10. 

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

Dimensions of runway end safety areas 
 

3.5.3 A runway end safety area shall extend from the end of a runway strip to a distance of 
at least 90 m where: 

ð the code number is 3 or 4; and 

ð the code number is 1 or 2 and the runway is an instrument one. 
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If an arresting system is installed, the above length may be reduced, based on the design 
specification of the system, subject to acceptance by the State. 

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

3.5.4 A runway end safety area should, as far as practicable, extend from the end of a runway 
strip to a distance of at least: 

ð 240 m where the code number is 3 or 4; or a reduced length when an arresting system is 

installed; 

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

ð 30 m where the code number is 1 or 2 and the runway is a non-instrument one. 

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

 
3.5.6  The width of a runway end safety area should, wherever practicable, be equal to that 
of the graded portion of the associated runway strip. 

Objects on runway end safety areas 

Note.ð See BAS 9.9 for information regarding siting of equipment and installations on 
runway end safety areas. 

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

Clearing and grading of runway end safety areas 

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

 
NoteðThe surface of the ground in the runway end safety area does not need to be prepared to 
the same quality as the runway strip. See, however, 3.5.12. 

Slopes on runway end safety areas 

3.5.9   General 

ð The slopes of a runway end safety area should be such that no part of the runway end 
safety area penetrates the approach or take-off climb surface. 

3.5.10   Longitudinal  slopes 

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

ð  
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3.5.11  Transverse slopes 

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

 

Strength of runway end safety areas 

3.5.12  A runway end safety area should be so prepared or constructed as to reduce the risk 
of damage to an aeroplane undershooting or overrunning the runway, enhance aeroplane 
deceleration and facilitate the movement of rescue and firefighting vehicles as required in 
9.2.34 to 9.2.36. 

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

 

3.6 Clearways 

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

Location of clearways 

3.6.1 The origin of a clearway should be at the end of the take-off run available. 

 

Length of clearways 

3.6.2 The length of a clearway should not exceed half the length of the take-off run available. 

 

Width of clearways 

3.6.3 A clearway should extend laterally to a distance of at least 75 m on each side of the 
extended centre line of the runway. 

 

Slopes on clearways 

 
3.6.4 The ground in a clearway should not project above a plane having an upward slope of 
1.25 per cent, the lower limit  of this plane being a horizontal line which: 

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

b) passes through a point located on the runway centre line at the end of the take-off run 

available. 

Noteð Because of transverse or longitudinal slopes on a runway, shoulder or strip, in certain 
cases the lower limit  of the clearway plane specified above may be below the corresponding 
elevation of the runway, shoulder or strip. It is not intended that these surfaces be graded to 
conform with the lower limit of the clearway plane nor is it intended that terrain or objects 
which are above the clearway plane beyond the end of the strip but below the level of the strip  
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be removed unless it is considered they may endanger aeroplanes. 

3.6.5  Abrupt upward changes in slope should be avoided when the slope on the ground in a 
clearway is relatively small or when the mean slope is upward. In such situations, in that 
portion of the clearway within a distance of 22.5 m or half the runway width whichever is 
greater on each side of the extended centre line, the slopes, slope changes and the transition 
from runway to clearway should generally conform with those of the runway with which 
the clearway is associated. 

Objects on clearways 

Noteð See BAS 9.9 for information regarding siting 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 should be removed. 

 

3.7 Stopways 

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

Width of stopways 

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

 

Slopes on stopways 

3.7.2 Slopes and changes in slope on a stopway, and the transition from a runway to a 
stopway, should comply with the specifications of 3.1.13 to 3.1.19 for the runway with 
which the stopway is associated except that: 

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

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

Strength of stopways 

3.7.3 A stopway should be prepared or constructed so as to be capable, in the event of an 
abandoned take-off, of supporting the aeroplane which the stopway is intended to serve 
without inducing structural damage to the aeroplane. 
 

Note.ð Attachment A, Section 2, presents guidance relative to the support capability of a 

stopway. 

 

Surface of stopways 

3.7.4 The surface of a paved stopway shall be so constructed or resurfaced as to provide  
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surface friction characteristics at or above those of the associated runway. 

3.8 Radio altimeter operating area  

 General 

3.8.1 A radio altimeter operating area should be established in the pre-threshold area of a 
precision approach runway. 

Length of the area 

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

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 of 60 m, except that, when special circumstances so 
warrant, the distance may be reduced to no less than 30 m if  an aeronautical study indicates 
that such reduction would not affect the safety of operations of aircraft. 

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 changes should be as gradual 
as practicable and abrupt changes or sudden reversals of slopes avoided. The rate of change 
between two consecutive slopes should not exceed 2 per cent per 30 m. 

 
Note.ð 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 of radio altimeter is given in the PANS-OPS, Volume II, Part II, Section 1. 

3.9 Taxiways 

 
Note 1ð Unless otherwise indicated the requirements in this section are applicable to all types 
of taxiways. 

 

Note 2ðSee Attachment A, Section 22, for specific taxiway design guidance which may assist 

in the prevention of runway incursions when developing a new taxiway or improving existing 

ones with known runway incursion safety risks. 

General 

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

 
NoteðGuidance on layout of taxiways is given in the Aerodrome Design Manual (Doc 
9157), Part 2. 

 
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 and provision of rapid exit taxiways 
considered when traffic volumes are high. 
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3.9.3 The design of a taxiway shall be such that, when the cockpit of the aeroplane for 
which the taxiway is intended remains over the taxiway centre line markings, the clearance 
distance between the outer main wheel of the aeroplane and the edge of the taxiway shall be 
not less than that given by the following tabulation: 

 
 

Note 1ðWheel base means the distance from the nose gear to the geometric centre of the 

main gear. 

Note 2ðWhere the code letter is F and the traffic density is high, a wheel-to-edge clearance 
greater than 4.5 m may be provided to permit higher taxiing speeds. 

Note 3ðThis 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 

A 7.5 m 

B 10.5 m 

C 15 m 

D 18 m if the taxiway is intended to be used by aeroplanes with an outer 

main gear wheel span of less than 9 m; 

 23 m if the taxiway is intended to be used by aeroplanes with an outer 

main gear wheel span equal to or greater than 9 m; 

E 23 m 

F 25 m 

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

 

Taxiway curves 

3.9.5  Changes in direction of taxiways should be as few and small as possible. The radii of the  
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Code Letter Clearance 

A 1.5 m 

B 2.25 m 

C 3 m on straight portions; 

 3 m on curved portions if the taxiway is intended to be used by 

aeroplanes with a wheel base less than 18 m; 

 4.5 m on curved portions if the taxiway is intended to be used 

by aeroplanes with a wheel base equal or greater than 18 m; 

D 4.5 m 

E 4.5 m 

F 4.5 m 
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curves should be compatible with the maneuvering capability and normal taxiing speeds of 
the aeroplanes for which the taxiway is intended. The design of the curve should be such that, 
when the cockpit of the aeroplane remains over the 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 specified in 3.9.3. 

 
Note 1 -An example of widening taxiways to achieve the wheel clearance specified is 
illustrated in Figure 3-2. Guidance on the values of suitable dimensions is given in the 
Aerodrome Design Manual (Doc 9157), Part 2. 

Note 2ð The location of taxiway centre line markings is specified in 5.2.8.6 

 

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

 

 

Figure 3-2. Taxiway curve 

 

Junctions and intersections 

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

 
NoteðConsideration will have to be given to the aeroplane datum length when designing  
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fillets. Guidance on the design of fillets and the definition of the term aeroplane datum 
length are given in the Aerodrome Design Manual (Doc9157), Part 2. 
 

Taxiway minimum separation distances 

3.9.7  The separation distance between the centre line of a taxiway and the centre line of a 
runway, the centre line of a parallel taxiway or an object should not be less than the 
appropriate dimension specified in Table 3-1, except that it may be permissible to operate 
with lower separation distances at an existing aerodrome if an aeronautical study indicates 
that such lower separation distances would not adversely affect the safety or significantly 
affect the regularity of operations of aeroplanes. 

 
Note 1ðGuidance on factors which may be considered in the aeronautical study is given in 
the Aerodrome Design Manual (Doc 9157), Part 2. 

Note 2ð The separation distances of Table 3-1, column 10, do not necessarily provide the 
capability of making a normal turn from one taxiway to another parallel taxiway. Guidance 
for this condition is given in the Aerodrome Design Manual (Doc 9157), Part 2. 

Note 3ð The separation distance between the centre line of an aircraft stand taxilane and an 
object shown in Table3-1, column 13, may need to be increased when jet exhaust wake 
velocity may cause hazardous conditions for ground servicing. 

 

Slopes on taxiways 

 

3.9.8   Longitudinal  slopes 

The longitudinal slope of a taxiway should not exceed: 

 

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

ð 3 per cent where the code letter is A or B. 

 

3.9.9  Longitudinal slope changes 

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

 

ð 1 per cent per 30 m (minimum radius of curvature of 3 000 m) where the code letter is 

C, D, E or F; and 

ð 1 per cent per 25 m (minimum radius of curvature of 2 500 m) where the code letter is A 

or B. 
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Table 3-1. Taxiway minimum separation distances 
 

 

Note 1ðThe separation distances shown in columns (2) to (9) represent ordinary 
combinations of runways and taxiways. The basis for development of these distances is 
given in the Aerodrome Design Manual (Doc 9157), Part 2. 

Note 2ðThe distances in columns (2) to (9) do not guarantee sufficient clearance behind a 
holding aeroplane to permit the passing of another aeroplane on a parallel taxiway. See the 
Aerodrome Design Manual (Doc 9157), Part 2. 

3.9.10  Sight distance 

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

ð 3 m above the taxiway, it will  be possible to see the whole surface of the taxiway for a 
distance of at least 300m from that point, where the code letter is C, D, E or F.  

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

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

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

 

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

ð 2 per cent where the code letter A or B. 

Note ð 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 of the runway it serves, 
due consideration being given to the fact that a taxiway will  be subjected to a greater 
density of traffic and, as a result of slow moving and stationary aeroplanes, to higher 
stresses than the runway it serves. 

 
Note.ð 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  The surface of a taxiway should not have irregularities that cause damage to aeroplane 
structures. 

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

 
NoteðSuitable surface friction characteristics are those surface properties required on 
taxiways that assure safe operation of aeroplanes. 

Rapid exit taxiways 

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

 

3.9.15  A rapid exit taxiway should be designed with a radius of turn-off curve of at least: 
 

ð 550 m where the code number is 3 or 4; and 

ð 275 m where the code number is 1 or 2;  

to enable exit speeds under wet conditions of: 

ð 93 km/h where the code number is 3 or 4; and 

ð 65 km/h where the code number is 1 or 2. 
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Noteð The locations of rapid exit taxiways along a runway are based on several criteria 
described in the Aerodrome Design Manual (Doc 9157), Part 2, in addition to different speed 
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 turn-off onto the taxiway. 

 
3.9.17 A rapid exit taxiway should include a straight distance after the turn-off curve sufficient 
for an exiting aircraft to come to a full  stop clear of any intersecting taxiway. 

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

 

Taxiways on bridges 

3.9.19 The width of that portion of a taxiway bridge capable of supporting aeroplanes, as 

measured perpendicularly to the taxiway centre line, shall not be less than the width of the 

graded area of the strip provided for that taxiway, unless a proven method of lateral restraint is 

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

3.9.20 Access should be provided 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 ð If aeroplane engines overhang the bridge structure, protection of adjacent areas below 

the bridge from engine blast may be required. 
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3.9.21 ð 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 

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

 
3.10.1 Straight portions of a taxiway where the code letter is C, D, E or F should be 
provided with shoulders which extend symmetrically on each side of the taxiway so that the 
overall width of the taxiway and its shoulders on straight portions is not less than: 
ð 60 m where the code letter is F; 

ð 44 m where the code letter is E; 

ð 38 m where the code letter is D; and 

ð 25 m where the code letter is C. 

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

 
3.10.2 When a taxiway is intended to be used by turbine-engined aeroplanes, the surface of 
the taxiway shoulder should be so prepared as to resist erosion and the ingestion of the surface 
material by aeroplane engines. 

 

3.11 Taxiway strips 

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

General 

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

 

Width of taxiway strips 

 

3.11.2 A taxiway strip should extend symmetrically on each side of the centre line of the 

taxiway throughout the length of the taxiway to at least the distance from the centre line given in 

Table 3-1, column 11. 

 

Objects on taxiway strips 

Noteð See 9.9 for information regarding siting of equipment and installations on taxiway 

strips. 

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

 
Note 1ðConsideration will have to be given to the location and design of drains on a  
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taxiway strip to prevent damage to an aeroplane accidentally running off a taxiway. Suitably 
designed drain covers may be required. For further guidance, see the Aerodrome Design 
Manual (Doc 9157), Part 2. 

 
Note 2ðWhere open-air or covered storm water conveyances are installed, consideration 
will have to be given to ensure that their structure does not extend above the surrounding 
ground so as not to be considered an obstacle. See also Note 1 to 3.11.6. 

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

Grading of taxiway strips 

3.11.4 The centre portion of a taxiway strip should provide a graded area to a distance from 
the centre line of the taxiway of at least: 

 
ð 11 m where the code letter is A; 

ð 12.5 m where the code letter is B or C; 

ð 19 m where the code letter is D; 

ð 22 m where the code letter is E; and 

ð 30 m where the code letter is F. 

 
Slopes on taxiway strips 

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

 

ð 2.5 per cent for strips where the code letter is C, D, E orF; and 

ð 3 per cent for strips of taxiways where the code letter is A or B; 

the upward slope being measured with reference to the transverse slope of the adjacent 
taxiway surface and not the horizontal. The downward transverse slope should not exceed 
5 per cent measured with reference to the horizontal. 

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

 
Note 1ðWhere deemed necessary for proper drainage, an open-air storm water 
conveyance may be allowed in the non-graded portion of a taxiway strip and would be 
placed as far as practicable from the taxiway. 

 
Note 2ðThe aerodrome RFF procedure would need to take into account the location 
of open-air storm water conveyances within the non-graded portion of a taxiway strip. 
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3.12 Holding bays, runway-holding positions, intermediate holding positions and road-
holding positions 

General 

3.12.1 Holding bay(s) should be provided when the traffic density is medium or heavy. 

3.12.2 A runway-holding position or positions shall be established: 
a) on the taxiway, at the intersection of a taxiway and a runway; and 
b) at an intersection of a runway with another runway when the former runway is part of 

a standard taxi-route. 
 

3.12.3 A runway-holding position shall be established on a taxiway if  the location or alignment 
of the taxiway is such that a taxiing aircraft or vehicle can infringe an obstacle limitation 
surface or interfere with the operation of radio navigation aids. 

 
3.12.4 An intermediate holding position should be established on a taxiway at any 
point other than a runway-holding position where it is desirable to define a specific holding 
limit. 

 

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

Location 

 

3.12.6  The distance between a holding bay, runway-holding position established at a 

taxiway/runway intersection or road-holding position and the centre line of a runway shall be in 

accordance with Table 3-2 and, in the case of a precision approach runway, such that a holding 

aircraft or vehicle will not interfere with the operation of radio navigation aids. 

3.12.7 At elevations greater than 700 m (2 300 ft) the distance of 90 m specified in Table 3-2 
for a precision approach runway code number 4 should be increased as follows: 

a) up to an elevation of 2 000 m (6 600 ft); 1 m for every 100 m (330 ft) in excess of 700 m (2 300 

ft); 

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

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

 
Type of runway 

 Non- 
instrument 

Non- 
precision 
approach 

Precision 
Category I 

Precision 
Category II  

or III  

 

Take-off 

runway 

1 30 m 40 m 60 m 
b
 - 30 m 

2 40 m 40 m 60 m 
b
 - 40 m 

3 75 m 75 m 90 m a, b 90 m a, b 75 m 

4 75 m 75 m 90 m a, ,b, c 90 m a, b, c 75 m 

a. If a holding bay, runway-holding position or road-holding position is at a lower 

elevation compared to the threshold, the distance may be decreased 5 m for every 

metre the bay or holding position is lower than the threshold, contingent upon not 

infringing the inner transitional surface. 

b. This distance may need to be increased to avoid interference with radio navigation 

aids, particularly the glide path and localizer facilities. Information on critical and 

sensitive areas of ILS and MLS is contained in Annex 10, Volume I, Attachments C 

and G, respectively (see also 3.12.6). 

Note 1ð The distance of 90 m for code number 3 or 4 is based on an aircraft with a tail height 
of 20 m, a distance from the nose to the highest part of the tail of 52.7 m and a nose height 
of 10 m holding at an angle of 45° or more with respect to the runway centre line, being 
clear of the obstacle free zone and not accountable for the calculation of OCA/H. 

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

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

Note ðThe distance of 107.5 m for code number 4 where the code letter is F is based on an 
aircraft with a tail height of 24 m, a distance from the nose to the highest part of the tail of 
62.2 m and a nose height of 10 m holding at an angle of 45° or more with respect to the 
runway centre line, being clear of the obstacle free zone. 

 
3.12.8 If a holding bay, runway-holding position or road-holding position for a precision 
approach runway code number 4 is at a greater elevation compared to the threshold, the 
distance of 90 m or 107.5m,as appropriate, specified in Table 3-2 should be further 
increased 5 m for every metre the bay or position is higher than the threshold. 

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

 General 

3.13.1 Aprons should be provided where necessary to permit the on- and  off-loading  of 
passengers, cargo or mail as well as the servicing of aircraft without interfering with the 
aerodrome traffic. 

Size of aprons 

3.13.2 The total apron area should be adequate to permit expeditious handling of the 
aerodrome traffic at its maximum anticipated density. 

 

Strength of aprons 

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

 

Slopes on aprons 

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

3.13.5 On an aircraft stand the maximum slope should not exceed 1 per cent. 

Clearance distances on aircraft stands 

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

 Code letter Clearance 

A 3 m 
B 3 m 
C 4.5 m 
D 7.5 m 
E 7.5 m 
F 7.5 m 

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

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

 
b) over any portion of the stand provided with azimuth guidance by a visual docking 
guidance system. 
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NoteðOn 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 

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

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

3.15 De-icing/anti-icing facilities 

Note.ðSafe and efficient aeroplane operations are of primary importance in the development 
of an aeroplane de-icing/anti-icing facility. For further guidance, see the Manual on Aircraft 
Ground De-icing/Anti-icing Operations (Doc 9640). 

 

General 

 
3.15.1 Aeroplane de-icing/anti-icing facilities should be provided at an aerodrome where icing 
conditions are expected to occur. 

Location 

3.15.2 De-icing/anti-icing facilities should be provided either at aircraft stands or at specified 
remote areas along the taxiway leading to the runway meant for take-off, provided that 
adequate drainage arrangements for the collection and safe disposal of excess de-icing/anti-
icing fluids are available to prevent ground water contamination. The effect of volume of 
traffic and departure flow rates should also be considered. 

 
Note 1ð One of the primary factors influencing the location of a de-icing/anti-icing 
facility is   to ensure that the holdover time of the anti-icing treatment is still in effect at the 
end of taxiing and when take-off clearance of the treated aeroplane is given. 

 
Note 2ð Remote facilities compensate for changing weather conditions when icing 
conditions or blowing snow are expected to occur along the taxi-route taken by the 
aeroplane to the runway meant for take-off. 

 
3.15.3 The remote de-icing/anti-icing facility should be located to be clear of the obstacle 
limitation surfaces specified in Chapter 4, not cause interference to the radio navigation aids 
and be clearly visible from the air traffic control tower for clearing the treated aeroplane. 

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

 
Noteð The jet blast effects caused by a moving aeroplane on other aeroplanes receiving 
the anti-icing treatment or taxiing behind will have to be taken into account to prevent 
degradation of the treatment. 

 

Size and number of de-icing/anti-icing pads 

Note.ð An aeroplane de-icing/anti-icing pad consists of 
a) an inner area for parking of an aeroplane to be treated, and 

b) an outer area for movement of two or more mobile de-icing/anti-icing equipment. 

3.15.5 The size of a de-icing/anti-icing pad should be equal to the parking area required by the 
most demanding aeroplane in a given category with at least 3.8 m clear paved area all round the 
aeroplane for the movement of the de-icing/anti-icing vehicles. 

 

NoteðWhere more than one de-icing/anti-icing pad is provided, consideration will have to 
be given to providing de-icing/anti-icing vehicle movement areas of adjacent pads that do 
not overlap, but are exclusive for each pad. Consideration will  also need to be given to 
bypassing of the area by other aeroplanes with the clearances specified in 3.15.9 and 3.15.10. 

 
3.15.6 The number of de-icing/anti-icing pads required should be determined based on the 
meteorological conditions, the type of aeroplanes to be treated, the method of application of de-
icing/anti-icing fluid, the type and capacity of the dispensing equipment used, and the departure 
flow rates. 

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

 

Slopes on de-icing/anti-icing pads 

3.15.7 The de-icing/anti-icing pads should be provided with suitable slopes to  ensure  
satisfactory drainage of the area and to permit collection of all excess de-icing/anti-icing fluid 
running off an aeroplane. The maximum longitudinal slope should be as little as practicable and 
the transverse slope should not exceed 1 per cent. 

Strength of de-icing/anti-icing pads 

3.15.8 The de-icing/anti-icing pad should be capable of withstanding the traffic of the aircraft 
it is intended to serve, due  consideration being given to the fact that the de-icing/anti-icing 
pad    (like an apron) will be subjected to a higher density of traffic and, as a result of slow-
moving or stationary aircraft, to higher stresses than a runway. 

Clearance distances on a de-icing/anti-icing pad 

3.15.9 A de-icing/anti-icing pad should provide the minimum clearances specified in 3.13.6 
for aircraft stands. If  the pad layout is such as to include bypass configuration, the minimum 
separation distances specified in Table 3-1, column 13, should be provided. 
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3.15.10 Where the de-icing/anti-icing facility is located adjoining a regular taxiway, the 
taxiway minimum separation distance specified in Table 3-1, column 11, should be 
provided. (See Figure 3-4.) 

Environmental considerations 

 
NoteðThe excess de-icing/anti-icing fluid running off an aeroplane poses the risk of 
contamination of ground water in addition to affecting the pavement surface friction  
characteristics. 

 

3.15.11 Where de-icing/anti-icing activities are carried out, the surface drainage should be 

planned to collect the run-off separately, preventing its mixing with the normal surface run-off so 

that it does not pollute the ground water. 

 

 

Figure 3-4. Minimum separation distance on a de-icing/anti-icing facility 
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CHAPTER 4. OBSTACLE RESTRICTION AND REMOVAL  

 
Note 1ðThe 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 aerodromes from 
becoming unusable by the growth of obstacles around the aerodromes. This is achieved by 
establishing a series of obstacle limitation surfaces that define the limits to which objects may 
project into the airspace. 
 
Note 2ðObjects which  penetrate  the  obstacle  limitation  surfaces  contained  in  this  
chapter may in certain circumstances cause an increase in the obstacle clearance altitude/height 
for an instrument approach procedure or any associated visual circling procedure  or  have 
other operational impact on flight procedure design. Criteria for flight procedure design are 
contained in the Procedures  for  Air  Navigation  Services ðAircraft   Operations  (PANS-  
OPS, Doc 8168). 

 
Note 3ðThe establishment 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. 

4.1 Obstacle limitation  surfaces 

Noteð See Figure 4-1. 

 

Outer horizontal surface 

NoteðGuidance on the need 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 DescriptionðConical surface. A surface sloping upwards and outwards from the 
periphery of the inner horizontal surface. 

4.1.2 CharacteristicsðThe limits of the conical surface shall comprise: 

a) a lower edge coincident with the periphery of the inner horizontal surface; and 

b) an upper edge located at a specified height above the inner horizontal surface. 

 

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

periphery of the inner horizontal surface. 

Inner horizontal surface 

4.1.4 DescriptionðInner horizontal surface. A surface located in a horizontal plane above 
an aerodrome and its environs. 

4.1.5 CharacteristicsðThe radius or outer limits of the inner horizontal surface shall be 
measured from a reference point or points established for such purpose. 
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NoteðThe shape of the inner horizontal surface need not necessarily be circular. Guidance on 
determining the extent of the inner horizontal surface is contained in the Airport Services Manual 
(Doc 9137), Part 6. 

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

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

Approach surface 

 
4.1.7 DescriptionðApproach surface. An inclined plane or combination of planes preceding 
the threshold. 

4.1.8 CharacteristicsðThe limits of the approach surface shall comprise: 

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

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

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

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

 

4.1.9    The elevation of the inner edge shall be equal to the elevation of the midpoint of the 

threshold.  

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

Noteð See Figure 4-2. 

 

Inner approach surface 

4.1.11  DescriptionðInner approach surface. A rectangular portion of the approach surface 
immediately preceding the threshold. 

4.1.12  CharacteristicsðThe limits of the inner approach surface shall comprise: 

 
a)  an inner edge coincident with the location of the inner edge of the approach surface but of its 
own specified length; 
 
b)  two sides originating at the ends of the inner edge and extending parallel to the vertical plane  
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containing the centre line of the runway; and 
 
c)  an outer edge parallel to the inner edge. 
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See Figure 4-2 for inner transitional and balked landing obstacle limitation surfaces and 
Attachment B for a three-dimensional view 

 

Transitional surface 
 
4.1.13  Description.ðTransitional 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 
horizontal surface. 
 
4.1.14  Characteristics.ðThe limits of a transitional surface shall comprise: 
 
a) a lower edge beginning at the intersection of the side of the approach surface with the 
inner horizontal surface and extending down the side of the approach surface to the inner edge 
of the approach surface and from there along the length of the strip parallel to the runway centre 
line; and 

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

4.1.15  The elevation of a point on the lower edge shall be: 
 
a) along the side of the approach surface ð equal to the elevation of the approach surface at 
that point; and 
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b) along the strip ð equal to the elevation of the nearest point on the centre line of the runway or 
its extension. 

 
Noteð As a result of b) the transitional surface along the strip will be curved if the runway profile 
is curved, or a plane if the runway profile is a straight line. The intersection of the transitional 
surface with the inner horizontal surface will also be a curved or a straight line depending on the 
runway profile. 
 
4.1.3 The slope of the transitional surface shall be measured in a vertical plane at right angles to 
the centre line of the runway. 
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Inner transitional surface 

NoteðIt is intended that the inner transitional surface be the controlling obstacle limitation surface 
for navigation aids, aircraft and other vehicles that must be near the runway and which is not to 
be penetrated except for frangible objects. The transitional surface described in 4.1.13 is intended 
to remain as the controlling obstacle limitation surface for buildings, etc. 

 
4.1.4 Description ð Inner transitional surface. A surface similar to the transitional surface but 
closer to the runway. 

4.1.5 CharacteristicsðThe limits of an inner transitional surface shall comprise: 

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

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

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

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

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

 

Noteð As a result of b) the inner transitional surface along the strip will be curved if the runway 

profile is curved or a plane if the runway profile is a straight line.  

 

The intersection of the inner transitional surface with the inner horizontal  surface will  also be a 
curved or straight line depending on the runway profile. 

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

 

Balked landing surface 

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

4.1.22 Characteristics.ðThe limits of the balked landing surface shall comprise: 

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

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

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

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

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

Take-off climb surface 

4.1.25  DescriptionðTake-off climb surface. An inclined plane or other specified surface beyond 
the end of a runway or clearway. 

4.1.26  Characteristics.ð The limits of the take-off climb surface shall comprise: 

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

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

c) an outer edge horizontal and perpendicular to the specified take-off track. 

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

 
4.1.28  In the case of a straight take-off flight path, the slope of the take-off climb surface shall 
be measured in the vertical plane containing the centre line of the runway. 

 
4.1.29  In the case of a take-off flight path involving a turn, the take-off climb surface shall be a 
complex surface containing the horizontal normals to its centre line, and the slope of the centre 
line shall be the same as that for a straight take- off flight path. 

 

4.2 Obstacle limitation  requirements 

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

Non-instrument runways 

 
4.2.1 The following obstacle limitation surfaces shall be established for a non- instrument runway: 
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ð conical surface; 
ð inner horizontal surface; 

ð approach surface; and 
ð transitional surfaces. 
 

4.2.2  The heights and slopes of the surfaces shall not be greater than, and their other dimensions 

not less than, those specified in Table 4-1. 

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

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

 
4.2.4  New objects or extensions of existing objects should not be permitted above the conical 
surface or inner horizontal surface except when, in the opinion of the appropriate authority, the 
object would be shielded by an existing immovable object, or after aeronautical study it is 
determined that the object would not adversely affect the safety or significantly affect the regularity 
of operations of aeroplanes. 

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

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

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

ð conical surface; 
ð inner horizontal surface; 
ð approach surface; and 
ð transitional surfaces 

4.2.8 The heights and slopes of the surfaces shall not be greater than, and their other dimensions 
not less than, those specified in Table 4-1, except in the case of the horizontal section of the 
approach surface (see 4.2.9). 

 

Second Edition Revision ï 01 Bhutan Civil Aviation Authority 2017 



 

 

 

 

Bhutan Aerodrome Standards Volume ïI Aerodrome Design and Operations 

Record of Revisions-01 Chapter: 4 Page: 11 

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

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

b) the horizontal plane passing through the top of any object that governs the obstacle 

clearance altitude/height (OCA/H); whichever is the higher 

 
Table 4-1. Dimensions and slopes of obstacle limitation surfaces ðApproach runways 
 

APPROACH RUNWAYS 
 

 
 

Notes to Table 4.1 

a)  All dimensions are measured horizontally unless specified otherwise. 
b)  Variable length (see 4.2.9 or 4.2.17). 

c) Distance to the end of strip.  

d) Or end of runway whichever is less 

e) Where the code letter is F (Table 1-1), the width is increased to 140 m except for those aerodromes that 

accommodate a code letter F aeroplane equipped with digital avionics that provide steering commands to maintain 

an established track during the go-around manoeuvre 

Note.- See Circulars 301 and 345, and Chapter 4 of the PANS-Aerodromes, Part I (Doc 9981) for further 
information 
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4.2.10  New objects or extensions of existing objects shall not be permitted above an approach 
surface within 3 000 m of the inner edge or above a transitional surface except when, in the 
opinion of the appropriate authority, the new object or extension would be shielded by an 
existing immovable object. 

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

4.2.11  New objects or extensions of existing objects should not be permitted above the approach 
surface beyond 3 000 m from the inner edge, the conical surface or inner horizontal surface 
except when, in the opinion of the appropriate authority, the object would be shielded by an 
existing immovable object, or after aeronautical study it is determined that the object  would  
not  adversely  affect the safety or significantly affect the regularity of operations of aeroplanes. 

4.2.12  Existing objects above any of the surfaces required by 4.2.7 should as far as practicable be 
removed except when, in the opinion of the appropriate authority, the object is shielded by an 
existing immovable object, or after aeronautical study it is determined that the object would not 
adversely affect the safety or significantly affect the regularity of operations of aeroplanes. 

 

Noteð Because of transverse or longitudinal slopes on a strip, in certain cases the inner edge or 

portions of the inner edge of the approach surface may be below the corresponding elevation of 

the strip. It is not intended that the strip be graded to conform with the inner edge of the 

approach surface, nor is it intended that terrain or objects which are above the approach surface 

beyond the end of the strip, but below the level of the strip, be removed unless it is considered 

they may endanger aeroplanes. 

 

Precision approach runways 

Note 1.ð See 9.9 for information regarding siting of equipment and installations on operational 

areas. 

Note 2.ð Guidance on obstacle limitation 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: 

ð conical surface; 

ð inner horizontal surface; 

ð approach surface; and 

ð transitional surfaces. 

4.2.14 ð The following obstacle limitation surfaces should be established for a precision 

approach runway category I: 

ð inner approach surface; 

ð inner transitional surfaces; and 

ð balked landing surface. 

4.2.15 The following obstacle limitation surfaces shall be established for a precision approach 

runway category II or III: 

ð conical surface; 
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ð inner horizontal surface; 

ð approach surface and inner approach surface; 

ð transitional surfaces; 

ð inner transitional surfaces; and 

ð balked landing surface. 

 

4.2.16 The heights and slopes of the surfaces shall not be greater than, and their other dimensions 
not less than, those specified in Table 4-1, except in the case of the horizontal section of the 
approach surface (see 4.2.14). 

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

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

b) the horizontal plane passing through the top of any object that governs the obstacle clearance 

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 shall not be permitted above these 
surfaces during the use of the runway for landing. 

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

 

Note.ð Circumstances in which the shielding principle may reasonably be applied are described 

in the Airport Services Manual (Doc 9137), Part 6 

 
4.2.20  New objects or extensions of existing objects should not be permitted above the conical 
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, or after aeronautical 
study it is determined that the object would not adversely affect the safety or significantly affect 
the regularity of operations of aeroplanes. 
 
4.2.21  Existing objects above an approach surface, a transitional surface, the conical surface and 
inner horizontal surface should as far as practicable be removed except when, in the opinion of 
the appropriate authority, an object is shielded by an existing immovable object, or after 
aeronautical study it is determined that the object would not adversely affect the safety or 
significantly affect the regularity of operations of aeroplanes. 
 

Noteð Because of transverse or longitudinal slopes on a strip, in certain cases the inner edge or 
portions of the inner edge of the approach surface may be below the corresponding elevation of 
the strip. It is not intended that the strip be graded to conform with the inner edge of the approach 
surface, nor is it intended that terrain or objects which are above the approach surface beyond 
the end of the strip, but below the level of the strip, be removed unless it is considered they may 
endanger aeroplanes. 
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Runways meant for take-off 

4.2.22  The following obstacle limitation surface shall be established for a runway meant for take-

off: 

ð take-off climb surface. 

 
4.2.23  The dimensions of the surface shall be not less than the dimensions specified in Table 4-
2, except that a lesser length may be adopted for the take-off climb surface where such lesser 
length would be consistent with procedural measures adopted to govern the outward flight of 
aeroplanes. 

 
4.2.24  The operational characteristics of aeroplanes for which the runway is intended should be 
examined to see if it is desirable to reduce the slope specified in Table 4-2 when critical 
operating conditions are to be catered to. If the specified slope is reduced, corresponding 
adjustment in the length of the take-off climb surface should be made so as to provide protection 
to a height of 300 m. 

 
NoteðWhen local conditions differ widely from sea level standard atmospheric conditions, it 
may be advisable for the slope specified in Table 4-2 to be reduced. The degree of this reduction 
depends on the divergence between local conditions and sea level standard atmospheric 
conditions, and on the performance characteristics and operational requirements of the aeroplanes  
for which the runway is intended. 
 
4.2.25  New objects or extensions of existing objects shall not be permitted above a take-off 
climb surface except when in the opinion of the appropriate authority, the new object or 
extension would be shielded by an existing immovable object. 

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

4.2.26  If  no object reaches the 2 per cent (1:50) take-off climb surface, new objects should be 
limited to preserve the existing obstacle free surface or a surface down to a slope of 1.6 per cent 
(1:62.5). 
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Table 4-2. Dimensions and slopes of obstacle limitation surfaces  

RUNWAYS MEANT FOR  TAKE -OFF 

        Code number 

 

Surface and dimensions
a 

1 
(1) (2) 

2 
(3) 

3 or 4 
(4) 

TAKE-OFF CLIMB 

Length of inner edge 60 m 

 
80 m 

 
180 m 

Distance from runway end
b
 30 m 60 m 60 m 

Divergence (each side) 10% 10% 12.5% 

Final width 380 m 580 m 1 200 m 
1 800 m

c
 

Length 1 600 m 

Slope 5% 4% 

2 500 m 

2%
d
 

15 00 

m 

a)  All dimensions are measured horizontally unless specified otherwise. 

b)  The take-off climb surface starts at the end of the clearway if the clearway length 
exceeds the specified distance. 

c)  1 800 m when the intended track includes changes of heading greater than 15° for 

operations conducted in IMC, VMC by night. 

d)  See 4.2.21 and 4.2.23. 

 

4.2.27  Existing objects that extend above a take-off climb surface should as far as practicable be 

removed except when, in the opinion of the appropriate authority, an object is shielded by an 

existing immovable object, or after aeronautical study it is determined that the object would not 

adversely affect the safety or significantly affect the regularity of operations of aeroplanes.  

 

Noteð Because of transverse slopes on a strip or clearway, in certain cases portions of the inner 
edge of the take-off climb surface may be below the corresponding elevation of the strip or 
clearway. It is not intended that the strip or clear way be graded to conform with the inner edge of 
the take-off climb surface, nor is it intended that terrain or objects which are above the take-off 
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 clearway and strip where differences in transverse 
slopes exist. 

4.3 Objects outside the obstacle limitation surfaces 

4.3.1 Arrangements should be made to enable the appropriate authority to be consulted concerning  
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proposed construction beyond the limits of the obstacle limitation surfaces that extend above a 
height established by that authority, in order to permit an aeronautical study of the effect of such 
construction on the operation of aeroplanes. 
 
4.3.2 In areas beyond the limits of the obstacle limitation surfaces, at least those objects which 
extend to a height of 150 m or more above ground elevation should be regarded as obstacles, 
unless a special aeronautical study indicates that they do not constitute a hazard to aeroplanes. 

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

4.4 Other objects 

4.4.1 Objects which do not project through the approach surface but which would nevertheless 
adversely affect the optimum siting or performance of visual or non- visual aids should, as far as 
practicable, be removed. 
 
4.4.2 Anything which may, in the opinion of the appropriate authority after aeronautical study, 
endanger aeroplanes on the movement area or in the air within the limits of the inner horizontal 
and conical surfaces should be regarded as an obstacle and should be removed in so far as 
practicable. 

 

NoteðIn 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 signalling devices 

 

5.1.1 Wind direction indicator  

Application 

5.1.1.1 An aerodrome shall be equipped with at least one wind direction indicator. 

 

Location 

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

 

Characteristics 

5.1.1.3 The wind direction indicator should be in the form of a truncated cone made of fabric 
and should have a length of not less than 3.6 m and a diameter, at the larger end, of not 
less than 0.9 m. It should be constructed so that it gives a clear indication of the direction of the 
surface wind and a general indication of the wind speed. The colour or colours should be so 
selected as to make the wind direction indicator clearly visible and understandable from a 
height of at least 300 m, having regard to background. Where practicable, a single colour, 
preferably white or orange, should be used. Where a combination of two colours is required to 
give adequate conspicuity against changing backgrounds, they 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 colour. 

 
5.1.1.4 The location of at least one wind direction indicator should be marked by a circular 
band 15 m in diameter and 1.2 m wide. The band should be centred about the wind direction 
indicator support and should be in a colour chosen to give adequate conspicuity, preferably white. 

 
5.1.1.5 Provision should be made for illuminating at least one wind indicator at an aerodrome 
intended for use at night. 

5.1.2 Landing direction indicator  

Location 

 

5.1.2.1  Where provided, a landing direction indicator shall be located in a conspicuous place on 

the aerodrome. 
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Characteristics 
5.1.2.2  The landing direction indicator should be in the form of a ñTò. 

 
 

 
5.1.2.3  The shape and minimum dimensions of a landing ñTò shall be as shown in 
Figure 5 -1. The colour of the landing ñTò shall be either white or orange, the choice being 
dependent on the colour that contrasts best with the background against which the 
indicator will be viewed. Where required for use at night the landing ñTò shall either be 
illuminated or outlined by white lights. 

 

5.1.3 Signaling lamp  

Application 

5.1.3.1 A signaling lamp shall be provided at a controlled aerodrome in the aerodrome control 
tower. 

Characteristics 

5.1.3.2 A signaling lamp should be capable of producing red, green and white signals, and of: 

a) being aimed manually at any target as required; 

b) giving a signal in any one colour followed by a signal in either of the two other colours; and 

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

least four words per minute. When selecting the green light, use should be made of the 

restricted boundary of green as specified in Appendix 1, 2.1.2 

5.1.3.3 The beam spread should be not less than 1° nor greater than 3°, with negligible light 
beyond 3°. When the signalling lamp is intended for use in the daytime the intensity of the 
coloured light should be not less than 6 000 cd. 
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5.1.4 Signal panels and signal area 

Noteð The inclusion 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 shape, colour and use of visual 
ground signals. The Aerodrome Design Manual (Doc 9157), Part 4, provides guidance on their 
design. 

Location of signal area 

5.1.4.1 The signal area should be located so as to be visible for all angles of azimuth above an 
angle of 10° above the horizontal when viewed from a height of 300 m. 

Characteristics of signal area 

5.1.4.2 The signal area shall be an even horizontal surface at least 9 m square. 

5.1.4.3 Thecolour of the signal area should be chosen to contrast with the colours of the signal 
panels used, and it should be surrounded by a white border not less than 0.3 m wide. 

 

5.2 Markings 

5.2.1 General 

Interruption of runway markings  

5.2.1.1 At an intersection of two (or more) runways the markings of the more important 
runway, except for the runway side stripe marking, shall be displayed and the markings of the 
other runway(s) shall be interrupted. The runway side stripe marking of the more important 
runway may be either continued across the intersection or interrupted. 

 
5.2.1.2 The order of importance of runways for the display of runway markings should be as 
follows: 
 

1st ð precision approach runway;  

 

2ndðnon-precision approach runway; and  

 

3rd ð non-instrument runway 

 

5.2.1.3 At an intersection of a runway and taxiway the markings of the runway shall be displayed 
and the markings of the taxiway interrupted, except that runway side stripe markings may be 
interrupted. 

Noteð See 5.2.8.7 regarding the manner of connecting runway and taxiway centre line 

markings. 
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Colour and conspicuity 

5.2.1.4 Runway markings shall be white. 

 
Note 1ð 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 2ð It is preferable that the risk of uneven friction characteristics on markings be reduced 
in so far as practicable by the use of a suitable kind of paint. 

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

5.2.1.5 Taxiway markings, runway turn pad markings and aircraft stand markings shall be yellow. 

5.2.1.6 Apron safety lines shall be of a conspicuous colour which shall contrast with that used 
for aircraft stand markings. 

 
5.2.1.7 At aerodromes where operations take place at night, pavement markings should be made 
with reflective materials designed to enhance the visibility of the markings. 

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

Unpaved taxiways 

5.2.1.8 An unpaved taxiway should be provided, so far as practicable, with the markings 
prescribed for paved taxiways. 

5.2.2 Runway designation marking  

Application 

5.2.2.1 A runway designation marking shall be provided at the thresholds of a paved runway. 

5.2.2.2 A runway designation marking should  be  provided,  so  far  as  practicable,  at the 

thresholds of an unpaved runway. 

Location 

 
5.2.2.3 A runway designation marking shall be located at a threshold as shown in Figure 5-2 as 
appropriate. 
 
Noteð 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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